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DEMOLDI NG Al DS FOR SI LI CONE HYDROGELS AND RELATED

METHODS FI ELD The present invention is directed to
w@oivpoedldi ons and nmet hods used in the productiPET/082007/006562

pol yneri zed silicone hydrogel devices, and to the

devi ces produced by such conpositions and net hods.

More specifically, the invention relates to silicone

hydrogel contact |enses and conpositions and net hods

sed_in the roduction thereof. BACKGROUND Silicone

DENS iR ADHE ER S h LN DOGEL AND FEUABEDOETHODS

ability of contact |ens wearers to wear such | enses on

FIELbDheir eyes for |onger times conpared to non-silicone
hydrogel contact | enses. Benefits to | ens wearers
asistPeasent inventisin is stiested tir cgapositionscind metieadased in the

proc i 8t bz Bl AR ) Bl by, A5 2T BBl pfbacsc
by SL@h eampesiticns el mietitogso| Yioee rspemﬁbany ahe inferition relates to
silico@%% gélef%ﬁ'\gégtx IN?\ l | Cog\gpﬁ/ g PHECI\'Z%%P??%&FG‘F in the

prodmiiwakheré@fnses are often produced in non-polar resin
contact lens nolds. In other words, |ens precursor
conpositions for non-silicone hydrogel contact |enses
BAC&GER(DUMDIBH zed in non- pol ar resin contact Iens nol ds
rodu Le l ense A contact |ens nol

t Syt GYaRel FEotset iarchants BOTRmMBRORr Gumih the ability of
contaot |I@hm@b&§r,s Wéér §|§?<Eh P88 YANipkRthyRORY Wgé})tlrﬁ@s compared
[ nterferené: t feg%%gement or other forns of
to nop RS RHAT0ge] BoRtRst ESTeeac (BATS{as 1o lanseArRJs #esociated with
silicope Mﬁ%géi%t&bﬂ@ﬁﬁe§ Quhbe atiibiateal af 1938 ifpart StecReas
Félene and pol ystyrene, are useful inh producing

com f&% ¥JrOPRWic ePreppneats andiiehyerepbebicpiePesiss of silicone-
contaﬁﬁiﬁ@rgﬂil%eﬁﬁ%éfé’na@BPfH@%rftaEﬂeﬂ\@E#| itate the

engagenent and separation d nenbers.
§H'C°@§% |fy[d|rqa@elsqqnte@ﬁen$gq reoghl as Brttyaltoxyethglesethacrylate

(HE’\'ﬁ@gr opho aﬁgns Sur f acgitgﬁlrﬂogﬁ%er lr?l\ﬁ%-gb?o\f%hrgsm contact lens
molds.yin athsy vmrd§u ignssptaacios® dondposjibne fort ran-slieoae hydeoge!
contdc?%ﬁ’é%‘ét%i ;Lcj)l{/%eé}&gd in non-polar resin contact lens molds to produce
polymeric lenses. A contact lens mold typically includes a female mold member
and a male mold member, which can be assembied together by an interference
type of engagement or other forms.of engagement to form a contact lens mold
having a contact lens shaped cavity. Non-polar resins, such as polypropylene and
polystyrene, are useful in producing such molds since the plastic mold members
are easily separated and are deformable to facilitate the engagement and
separation of the mold members.

However, existing 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
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therefore are not ophthalmcally conpatible. Surface
treatnments or surface nodifications have been used on
wo b@7aerbaces of such silicone hydrogel contaceCT/Es®e%006562
to increase the hydrophilicity and wettability of the
| ens surfaces. One approach involves treating the
surface of the polynerized |lens, for exanple
usi ngpl asna techni ques, to increase its hydrophilicity
of the |ens surface. Another approach involves

plasrpa techitiayehdotineraapgrityydrephiiety ofithe lans siyface. Another
appr@éﬂwmblvé%td&wd’!ﬁir@tﬁeeﬁfdﬁo gl %ﬂﬁr %')@dﬂl‘?ﬁi?b@ﬁnér‘i’zatlon

confer a hydrophilic sur ens h

using astive hydrorhiic maigtiee in confer arhyatrophilin sesfacemftardbe lens
has Bt 1%?:?1%‘3 '@Gﬁé&f at8nt b1& r{;;cgcéﬂ%ﬂ%g§ ?ea%& ﬁ{crég&c’oe S

conpared to manufacturing et use
machipefysarud timeatonpnedsicercantaitiienses compared tmmerdadcaringe

f f h I
et 34444 i e Sk sdafR LB Rt 211 cone,
s Ad ao @ltestatadel toi surdsces traatmeent; dduzcdskarsfounhdolatsilicone

hydrc%cfe% n,gpg)ét q‘?n% \%ﬁﬁ 8{%%@1%%’8%%?%&?%%5%&}% ngtapwnes can be

prodtmdwuﬁng\pm%r: reaire n’;tﬂﬂs iristead %av lhBMlpcﬂéﬁtngrh nﬁtﬂé@;ﬂ F@E'e&%mme

e desira urface wettabilifies e exanpl e of

siicollg EFAr G P eedP SRS BaTar MMV ROt CErohEUme

alcoH@Ydé@G@m@lGﬁﬂ%ﬁk dedifsie | lsﬁrfécé Wéﬂ'ﬁaﬂi’lfﬂe%t Whé'&aﬁhﬁléﬁ'of a useful
al cohol yners _such as the et)g\%r ene-vi nyl al cohol

polar rgsie) Wsret '”r’g’? magyfactureuel siligrneg h gﬁhﬁ@n@@aien%(lﬁ @ resin of
ethyl@de-NIr@ﬂ)albo@Qﬂl%Sbolyhﬁ&s ddc‘:haéjéjtﬁe' é’t‘Flykﬁé—{nﬁ PQicﬁpbf é’oepdplymer

Soarlite(tm is said to have ovmn

resin seig yader the rade napae Searliteff QM Mﬁbﬁaﬁ@?@ﬁelshﬁde nigtaddition to
its poﬁ’éﬁt&l%é&ﬂi‘fem RPSAib 116 %avb‘%We CFSﬁBanﬁg:Pbeérred\’eﬁQréﬁgﬁstldg

I Ng pProcesses, excel

extrem%v bt chanigal str@egth anélﬁtat@fprpneftte@l lew wantiactility when
usea $50998 FRESLE ERSIBEON Sy 2o M IDS e, SEHSapfcent o

thefmﬂ}WDQGS'OOOﬂndcg0ddeabza§lorpm$$taneej n nolds are |ess

def I n rLesin_ no

SPRETRH 8 X o d B RBIL Bl il 81 FRbd g feone
hydragel eontacit kms‘ecsr pmlmfres&cmo’ldsgarmlbss deecnnmmtel ¢f flBxitethan

t be used. For exa e an na
non S8 o ot 36 BB S Sl Bk M Tererore,
alterrfabwmfarmswmfsetuhﬁg:pdm r@shﬂmmmmm t@béﬂﬁ# hay ibeYused.
E F $ gguct f sili coB ogel cont act

or ergw@% e an gp resinapalddp S @y bgywelded together

to forfreagbatact 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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pol ar resin nold nmenbers to reveal the polynerized

silicone hydrogel |ens product. The separation of the
w@odoanosiesi n nol d nmenbers is difficult and canP@r/ESm®nt/006562

chal l enges to the automati on and t hroughput of | arge

nunbers of such contact |enses. For exanple,

separation of polar resin nold nenbers may require the

use of ultrasonic energy, applying a tenperature

differential across the contact |ens nold, contacting

deblogiiag fiba polyresrzes lans/from a meldraembies withous gesraging ghe
ens S ERPSEReHS, MME ) DtAGHS BRSRfo BORE05 i any
way, thisdifficutiyl ruametmwse;batﬂerafst gupart uymlecmstaﬁt:émteira@ions,

dlpole-{jig;g)pé R’&éllaE:%OBg lto'ﬂ c&ﬁ%@’ {Fﬁéﬂaﬁgﬁgé 7 r 85}%@2@ ,taquVan der
Walls dotdesvimetwiiehl thgrﬁlynmﬂaedgemg)gbd themm%lddwé)?res.h?o_ry in
{ t n
2B alles buScShERI Which (Y BRE 35 piteldintelontact
lenses néuotpas sbnbenelmm@@@(ﬁcmthtﬂlehﬁéé lindladey @, ¢utent Nos.

R N M Y E AT K N

5,080¢8389) rseom 600t sreovaswes @5@ 107; Wsﬁsggdustsamzt@ﬁ ets ,869,549:
act ens C as Sl caone ro e cont ac
6,939 41 Fd Y oatenbFublipaion Nowgo0sa! $4980 s,

4 3
i 8 o Bl e S o o

mold giembensgsedsingle preguction s sémgne@ydmeiwodua@ sueh as
silicori@h§af ﬁ%ﬂ%h § 1HB O In@%%ﬁﬁ@%@&zbntrﬁf@mﬁ{bms a need for

exi st emrelatestothe I cu
new ai@plm%rm/ﬁg waNsain whichriorasiparatenvelac erlemtbld rhembers used in

the prBBﬁQ{(i:'%rtr\] ('g)? ﬁlhgf)né'r{y‘dﬁ:&g@% ad?%ﬁgpgﬁgclérs é\ﬁﬁé%/}gvz% dsglé"f{égzg properties,
such a@eulepneﬂwdeogeimm.actaeneesi V\ﬁtblropmhlamdallyr‘abosﬂtib!mpﬁopemes

i A S R LB 3R B8 RSl 58t meets

this need)] amsnygidthedesi rabl e properties, such as silicone
hydrogel contact | enses with opht haI m cally acceptable
properties, including desirable surface wettabilities

SUMMARY he | i ke. The current invention neets this need,

RGP RR Ny, St 52 DhLIS BB S  Flenses o
contateragss insilidingrd h?dmpdf iRPSilitor-cohtdisifg goNyheritimaterial, and
chemﬁ;%ll Xgipﬁrploglt{é%tsearrll metﬁods 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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cheni cal conpositions and nmethods for producing such

hydrogel products are provided herein. Aspects of the
Wee@3aonioi nvention are related to the di scoverpCT/Is1007/006562

reacti ve denol di ng agents or reactive denvol ding aids

can be included in a prepolynerized silicone hydroge

conposition to thereby provide inprovements, such as

reduced effort or enhanced ease, in separating polar

rqsin mold. ¢ ﬁponents used in_a silicone hydroge

po

yRers S'&Ff"g DPEREIY compasitions avd meethedareduce the effort
requipad td UensdIt orpRir 81 mEREM AP dt EP%E’SUBIEG' t88effer in the
pol ar resin nol ds containing silicone hydrogel =
form g} rﬁa’&’@"? Paiogz e shsarad gaIbtraingiorgmytrave dedemsingliofi the
polyribfised T&s pRSdut o &f mBREmR: @&é&ﬁ%bvf‘arrﬂ Hﬁ%%’érﬁge lens
aids _facilitates separation gf) two polar resin Ol .
prodyghy, B cemnesiionscapd meatheds moe@tairwlawénetusewm tr?nemvofg the
Wy rein. ln_ .
om0 S8 el RIS O B 0 B stcome
hydrege) rantasidepses from pqlarresintmottbmentbers. separ at e ol d

ed together in the formof a
th%él%}gtcgﬁagcr%g&g%%sp &9 l{ﬂcg,qS, aﬂﬂﬂ’f lgl,etrpqﬁﬁ 8(g.based on the
use qfdhelusionyobéne loe nuureyneactive denesidingr Sy i afleAgpRe SRkEr
of the | ens product. The

comeBIRGH, 48l B briEbLRDeSh & Foulsar ephasin h acinae

demaldingovi mgld frenieens of el mbm][ th{o?iiélbﬁﬁl?]h% Pgagrlﬁﬁ{/ﬁerized

sitico B A PERERBE £ S Tiep Miad bt ABRtanaoiimgsaids are

chenpicalberdactivetageints tt&an 156 BHAESH b U Rens P IRR BFdshtion prior
on the, us i nclusion of one or nore reactive

to th%ﬁﬂﬁ%&‘?’mfrgiaﬂgnﬁ’ﬁ?ée COAYP IS sor conposi tion, such

aErmbstimems e ppastnt IBASeR! &itipodiofi TRAThEIHYYS Wl be

facilitate denol ding of nold nmenbers of a [ens no
appafﬁ(&/qumgéﬁéﬂ@wggcﬁe%r'ﬁbppm olgimsi | i cone hydrogel

I ti ; . S

G el ] O R B e oAb Cuen as o
silicong hydsegel sastactdens sseeursar peimposition Iu:e(rjﬁprisles cor?pfi)?]ents,

| j [ h Lt] Epbodi nents o e

ouch B9 TRE A Ol RO 58 R T pBla e
contagp jpirses: andane demicoe demeldingeaidsi (THeodematting idS are reactive

wit 52184 B ol BRI e enf, o G prssusor
comppsiiionssean bempogdedadn a leaspnolgiesr FparRaRRRoS 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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such as nononers, oligoners, macroners, and the |ike
useful in producing contact |enses, and one or nore
waleowoligitng ai ds. The denol di ng ai ds are react i RET/WE1007/006562

the | ens precursor conposition conponents. The present

| ens precursor conpositions can be provided in a |lens

nmold, or in a cavity of a nold nenber, such as a

femal e nold nenber, of a lens nold. In another

enbodi nent, . a poly meri zed | ens, such as a polynerized
mold gomprises %Wﬂgenze&ﬁ@a@m lenssprogloieh whichs campeises iagieaction

prod % o Yeioribidind SR n2 1ot Ng Bhfisind @8 1 or i ng

onent s meri ze e present in a
I élhyehﬁhdth%lﬁmba@mmrttea neethodyoferodacingrcantactiehses, such as

sullcoﬁé ‘P\%%& odtftalilEn8ES, ym ds é@@‘?\g aaggg-bogc‘%gﬁgaqaﬁ aa\t ns

rgone one or
precute@ecw@paﬁlmrsfberpmg §¢ensapmqnlreor eorlmpdsﬁbadosnbluderae

comd¥ R £ SR8 T B BRAES gPeh S bR S oRpostion

wh:ch‘ oonhanrgs acnmnolemgsamfmaa IeelBSnbchwJ;mﬁfulcgwpefyhiérQ@d IbAs
CO Ses

nb d t t
whicr] cl s STBEEISTE Bickuct of SE BSimidion A0 anc et lavyforming
compiop@ots.VA rdetl’cddih'ﬁg a6 acoﬂ‘iprf%eC?rﬁk? @Wmd)r%r%é‘m?ﬁimgl; and delensing
zed contact |ens._ produc
Stepsc#:%%@gisgnglﬁé&nf?% NSES dieduesd thereifomin Hgdueed &ﬁart relative
to deh\@l@mg(ﬁrﬂﬂ Héle‘h@lﬁ@ﬁéﬁésresb%cﬁ@ély?BPHﬁﬂ‘ds 8RR 9, at 8o not

of producing contact |enSes, such as sillicone

inclugg g deyapldingaikt The mgodww p@'@@naldwmyc@ deeor marg
extradtirt, tl?yo@a’uﬁ@sstghﬁﬁHésé’ﬁd/%P %%.hgrgéeémf ormng a lens

precursor conposition to | 1 ding aid. A
n¥? RBECHigyerabadinenipr §él0@0&| hygiragelesnntpetdens poecursor

S
compEaiRRespRgUE B b B AR IEAL Rbihddnd 48
silicope fydregelmaniacitlens comprisess thanjioni prodndt ot pmddotmef

rosct BRI ki TELONE EBITATH SR S5RREeSbe
monoaner am:;mcrprrmtlmﬂpmmmcg al/mhdsbnedydmj;eefefrw precursor

in
compb§iil. R pisfof e oot Bs iPeRbEaRrarS e frreoping leas
precuasorecarhgbsijioi et théﬁer&g&ﬁrﬁ@dmcﬁﬁﬁ Wb@ﬂ&idrﬁatbtﬂéhéldﬁurther a

t I
et 5o G 25 B LSS b e i icons
hydroged lergeprezans eicdorhposition Beat iRbludes at least one chemically reactive

. demolding aid, placing the lens precursor composition in a contact lens mold,

curing the lens precursor composition in the contact lens mold, demolding a male
mold member from a female mold member, and delensing the silicone hydrogel
contact lens from oné of the mold members.

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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conposition conprises one or nore chemcally reactive
denol ding aids. A silicone hydrogel contact |ens
w@ovpiodes a reaction product or products of rEEDUS2WT006562
conprising a chemcally reactive denolding aid and
pol yneri zabl e nononer and macromer conponents of a
silicone hydrogel |ens precursor conposition. A polar
resin contact |lens nold conprises the foregoing | ens
recursor canposition or the foregoing silicone )
ﬁy"@p&wa'@@%% and advapiagesaf the preseRidnyention ate peigorth in
the follo®ing B88EriPISH apa!cIGRIY ?%Ftiétﬁé‘ﬁy W ESsidE R Th¥dnfunction
.. silicone hydrogel |ens precursor” conposition that
with thg@oggepaying gxampies.cheni cal |y reactive denol di ng
aid, placing the |lens precursor conposition in a
contact lens nold, curing the | ens precursor
Definitigmsosi ti on in the contact |ens nold, denolding a male

| e.ml d. nb d del j .
S e OB A RS s 408 S oo
termshateddefimerbnith the following rapaniegisatatbskrexplicitly stateeusthegwvise.

foll ow escription, each and every feature
othef s e ik R B ST SRFhER o EREnt with Bidipuse.
t Womast ?remt@d tisatc bs fsatiun sis sip%ciﬂa:i_ﬁéibg?ﬂ}]e'\élhbiﬁlér‘f@ﬁns g,
we nSC of. the present.invention provided that the
an," B8P nt e RIGE THeans et Hie apriet slarivsiciates
otherwigeualhys,| fo¢ eRafiieNVefereRcadd id 'icohtadtN¥nd'eintidesd single lens

onbj nati on of atures may_be specifically excluded
as we}ilrm%yrmgd@ffn@ﬁtsa&ae pﬁg)l/ffﬁxggg ses, refereynce to a "precursor.

comploBitiRt ireferd\is bt dingr! corapesition 3Rdvat ¥a HhadsiSmefe bhfhe same or
resent invention are set forth in the foll ow ng ~

differg pesibRnanand thg Wee- particul arly when consi dered
| TheqBhHNabioility! ReféRA0ARE HBEENE BSENAITRING Two mold

Definitions I n aCcordance w't e pres nvent on
membgrg. gYclyasdnale ang femple mold owimberseofr@ mpkd deritaiming a
W t | j I expl.i.cit -
polyriieRd Pl e o Bblier A the Bage i 1T Wieh s sanighAibCes.
demoiding cefers i tixe saparation affteiormofbmambenssthabarenobepled together

, [ is specification, the singular
to deﬁrgéra%rsleﬁs;?”éﬁgﬂ,qgva id "the" include plural referents

umhedermtidelionkingt refermsatol thedirotes® of ndrevinigser. seputating a

I r to a,;contact !lens" jncludes
potymAEcIAPBLE: of 86258 HiPi FEDASE, i Hralehe VS e
produdt bf deeice ik enleas, deblbekinganay aiso bprrefatiédio as delensing.
Thus, the term ‘delensing’ refers to the process of removing or separating a

polymerized ophthalmic device from a mold member.

The term 'hydrogel' refers to a polymeric material, typically a network or
matrix of polymer chains, capable of swelling in water or become swollen with
water. The matrix may or may 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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conposition” refers to a single conposition as well as
two or nore of the sane or different conpositions, and

wo b@7hoder The term ' denol ding' refers to the PCDUSNE7/006562
of separating two nold nenbers, such as nmale and
femal e nold nenbers, of a nold containing a
pol yneri zed product or device. In the case of |enses,
such as contact |enses, denolding refers to the
separation of twg nold nenbers that are coupled

t SyPMERCHEALRIT Mibeuze’BAy bensiarsined tojbe ateretpolymerized or
pre-cufeP ceftpdattion Slitible For ﬁ&gn‘@r&%ﬁﬁﬁ. (?f(?er{/e?('ggﬁ(él@gf&rlens

Sseparating a pol ymerized product or rbma’nold
appligaigns, a Fptﬁymetf@agpa myreraay be @l&l&jcnecurswesﬁmposluom A
i 3 ' r t 2| e ng.
polyrhEREaiGyRhilale fbyieodle icifed fo S5 drie 3B CPiy8Rbly. the
polymenizgationgmbrtusrpalensi precurseolcomposition phohpolyineritedibefore

. . : ' hyd el' refers toa . .
curind SRR ne HSLLOIEREE! HEREGET Achrfprizaion
mixtuges pmianscireEicussoroegrapbsitiohs sy} be Iwrt'iélly/\ﬁ(blgfr}é?gelaﬂféfﬂﬁa

ith ter. Th trix may or nmay no e
unde%ﬁé%ﬁmn@dpy&ﬁgé; hygrggelrls ref)ér to polyneric
rratmrﬁeains‘polynmémxémmm?:ré' géfe;;h EG ?athf.ﬁabf agi%tzﬁlﬁer
| abl . . r.ogel nma e
mate T4 PR TR AE et o vy B s Bter
swellaplds ahadoansecowd pelynvéidmatédl, offler thah thé Hidtmaterial,

Ctg at ed nds‘ I erlvvlt_h water. The term _

selecti BN rafih o Dleron umeeyTater el valr sweilabls pelymeric

matefRydrenmixursd thalreehoin HeRIyRiiged®ANtde! 4Rl hortion (ie.,
Ltd. for injection noldin

Ni ppon_Cohsei , . [ .
greatsbﬁfal’b‘é‘%% wrighid of the pemposRNis ot bheeml%age ke polymerized.
The poMREREEQ thikfur@ena ﬁHcﬁu@é’hMFBr &Y cOnponbhfihat can be

conposi tion suitable for polyrerization. For exanple,
extragigd frarpdha palyreatized snixtureg oA pelymerizeshmixtuteican iveyfotraed by

b QR pol yneri zation m xture
polynﬁ%ﬁ&g@ggegg%g@&g&g}%&%@%ﬁmﬁ@%mr m x. Preferably,
t Fl%\epigrryﬁéimqnﬁ ejersnioxa noa-reactiessexyiraatableanaterial added to a

pobr SRS iSRS RO 171 02 ey

pdhertermZadditneninxthearcestext df ¢is ppesmitrapPlicadon 0sédnas
compgﬁ?ﬁld g)g éé;r%g\g 'Q@E _L\%CB%Q or ﬁ'needm%%fu%gtupen g? é%‘i)d?gg& 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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The term ' polynerized mxture' refers to a m xture of
a first polynmer material, preferably a cross-Iinked
w@eioyterionat eri al, which may be water swel | abl BCT/E82001/@06562
a second polyneric material, other than the first
material, selected fromwater sol uble polyneric
materials, water swell able polyneric materials and
m xtures thereof. In the polynerized m xture, a ngjor
portion (i.e greater than 50% by weight) of the
1-10, @mﬁy@raemqeorf “ohesTarsdoa teng i@ whichrtbeiwater filthdakes 20 seconds
I dehn
or moPQlté(gEéeén Ol BhE STRiadeN INABLIIRP LY T Bg%etermmeg by
measmmg lﬂ@ntacwymn Qed aribothlenscaurfaced. oThed:olajzact angle can

ve = GRATEA B Enf YS EOATERLGH AR gL A IR o

increassdawe thbilityd dtiort exaampid, wmettabts surfagexdfia siliong hydrogel

contaBl rRRRHIFAE S P e TS B St e

agesilicont-coetainBry yorhponthe |§Wrﬁpbﬁéﬁt wht aohidin®geleast one

OB SR LS Aol Ll L2 icon

atom magsomonmlyqomleywnezaf ridite mrgémeaarcapehwmteﬁ@(m, R,) or
herein npared to an identi cal

i ned
substiiueorRBRag: el BepsHaiegts bhatyrey bedhersarne A6 diEelantce-9- -

SiR;R@:h additive. Exanples of additives are diluents and
reactlve denol di ng nononer. agents, anong ot her things.
* {\Bt'pliganaer’ isarpelesyla észms'amng ﬁéaritr@tgmmbpppf Enoprer

suburlifs, %nhqyﬂbgﬁméoﬁfa‘?rﬁ’@ﬁjoh 8ho Gt gfm?ngy rg?[)hﬁﬁ

m xture, such as a contact ens ftab ers
t @hﬂ@iﬂﬁﬂm o1 'essgniiallyd pe ‘alroutuneaps meackydotsflyor completely,

for ingtBRtE adk U e Aier ST Rt afatl 20ci Ves™a score of
5'Adkyl'aieters tora bydmcaamm chglmWWIMM}muga&om; about 1 to 20

| )
stor, 6. Soh F3 AR Pl Bt RhEhesageery

saturated amak mayftid brarmhes drosttaighkchainalktiaouyh B,rpﬂca'll'“y strasght chain

e d I
it CERER eIl QA 3buE Mo FRESL S bidrbaiHE R, 1-
methytibnetylyett-ethyfpropyt, amtmpsﬁ@om e Y. 6AS @sbﬂ&ié?efnf Ogkyl"
t he | E&ﬁ}fﬁurfac&ﬁ%tta ility can al so be determ ned

includgs Gy B RLMAFR, P00 FRBLRrRranGRS -

sumt«m%@kyl'TrbeereQBtaaﬁéikgngJo@pC@dhtamu&g fhoRaAite @&ar%b%tétéms
nbact an % ﬁ Lower contact angles generally refer to
and ma e 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

is pre

Ocr

moiety (e.g., an alkyl group) substituted with one or more substituents, such as,
but not limited to: C3-Cs cycloalkyl, e.g., cyclopropyl, cyclobutyl, and the like; halo,
e.g., fluoro, chloro, bromo, and iodo; cyano; alkoxy, phenyl; substituted phenyt;
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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increased wettability. For exanple, a wettable surface
of a silicone hydrogel contact |ens can have a contact
w@np@aodiess t han about 80 degrees. A PCT/US2007/006562

"silicone-containing conponent” is a conmponent that

contains at least one [-Si-OSi] linkage, in a

nononer, nacromner or prepolyner, wherein each silicon

atom nmay optionally possess one or nore organic

radi cal substituents (Ri or substituted organic
device ganche otpidypes eﬁ{eéﬁﬁﬁatwﬁ'a;asu@rﬂﬁ@l epia¥s.aeprmeal inlays, or

mtrad@:’uﬁérﬂéﬁ@és & Onderstodd bR pefiond'Bf & mklll insth% & art. Examples

mol ecul e conS|st|ng of afinite nu
of opkthalnia devigesiinajyde bpthy visian mmsCﬁnganomaotJ terlzes cambwm-wsnon

corregtgﬁﬁ’egﬂﬁctfé@ég dch a?y t?)’?%ﬁ(} 8bhthct Rhs; -+ zﬁnﬁ'l a“&ey'

out’ means near VOOF e 6D
i dedotewirgpwethkngwratkemidals ane refevred tqua mlhe specification and

yl Q. a h arbon _chain ally
the olaftheY ompF aBb T dlch 9 BR HAST B brided Suc
hﬁEMAarMyd:dwieﬁsjlanethpbqﬂareabl y but not necessarily
S ~ated an be, hranched or straight chain,
a?‘%ﬁ‘gﬂéﬂgﬂyﬁe{a&%?c ﬁqgl ght chain is preferred.
EXA/R drvinglZoplyrgtidops | ncl ude net hyl, ethyl, propyl,
b , \pent 1- thyl butyl, 1-et hyI propyl,
%hﬁ)’ M—N-me&ﬂﬁg r11'i':’ﬁe As used herein, "alkyl"
Ih@ld@shwwukwlmmmgfeee or nore car bon at ons
re. referenced. 'Lower alkyl' refers to an al kyl group

ch?aUnPh MBkoRefers do ¢ @eﬁ%@ﬁeﬁta@moylgmewylmocarboxy

e’(hyIci}){g{gz‘f/‘i);’935]}1 p%[}lt%gifné}lf%% %&@d I?%rﬁ?ﬁ?:ﬁ&ﬁog&ﬁﬂe%l%&a}‘e) poly (-

methOmbsbd(eﬁhwmega&dl)womimahwmbmné)subst ituted al kyl,

WFMOELHR T e Sty Blontid Phus Mot
iminobamd)géthyboxyfb’ﬁeﬁﬁ my(dmiétwsn@cyg butﬂuﬂwwgﬁl oro
u ..
m %f T 'g/’ gé‘JhﬁlaZéﬂ%% ‘§6(1§'ﬁ§ﬁ§r§’"’) R i t ut ed
PO Aelﬂdﬁilm' bls’(HCétth?Meb(%/B%uleQ!JcéHﬁ@ %d&hhpé‘ﬁt on a
o Pl Blntiativg (2.8,6-5metny bantoy) Shosaing oxidepht hal i ¢

devi ce" as used herein refers to a nedi cal device
which is suitable for use o or in an eye of a person.

DET%EPpPﬁ%QWPJ'Qé‘M ce can be a

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,
demolding aids can be used to assist in demolding of polar resin mold members
and/or deblocking of silicone hydrogel products 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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contact lens for placenent on the corneal epithelium

of an eye. O, an ophthal m cdevice can be other types
wo@Rooreemes, such as corneal onlays, corneal i nP@yES2007/006562

i ntraocul ar | enses, as understood by persons of

ordinary skill in the art. Exanples of ophthal mc

devi ces include both vision correcting contact |enses

and non-vision correcting contact |enses, such as

cosnetic contact |lenses and the |ike. The foll ow ng

compaggd todRimelding snddeleasiagraffsabstantiallyiidentinal mold members and
Iense§ idd Rét indiung dtemmn%r:%ﬂ Ot her abbrevi ati ons used

nanes are provi 2- hydr oxyet hyl
nihe slenyolding alamdasgubed rtgaremambewrmieestma to be optional

ing recﬁﬁjsqé_kli@ggﬁ ﬁoéblgﬂ'f%‘?lzgyﬁ\a SR (?% LQ%@E&I mé Irfgl:?'lﬁba%;ﬂ‘ﬁhalmw

device e:f/i&h\cwttSJJbestantialky(mametwaﬁgd:tmg/ﬁtdwmopiemﬁiemoﬁmmo@htha|mlc

dewc?e: Ff}i%? éﬂ%)&%lll ﬁg?%’é?de;gﬁfﬁ%%ﬁ a')alnﬁt)é? zq)fcar}/ be made without the

demomh@a)cus-, mﬂyﬁ@bft}d@sﬁm gt@m)b)anrmma{/écmbyhud:ladlr@@ﬂl@h‘loldmg aid
0411 a- Met

) FEMO411M F

in the DAVBELEAIR, BOTPOSITET BEVICITHPoRd arothy R s PYATPIay k GAnybe

understoRidas ial @ﬂﬂroTMmégﬁ&;ﬁrnX&bmplo}éMonauﬁ Haviedd@d riin Amounts of
er os

Certa"B.'%QfgiafHﬁ m%&;%fre) palyiresEag 4o ipaUSe AN RRtaPIMigsivice with

desirdBld peapertied, dudh hs weartdhiithe n pERAEABIIRS nfBdul8s, ionoflux,
DETAI LED DESCRI PTI ON Over Vi ew The present i nvention Is

elongafimn fnchthe, like. d@ﬁ?ﬂﬂl@aﬁe@maﬁat%%cbfasd@ﬁdﬁ!ﬁtwg anagynts, of
one of drBfRAESE fridreBicits ﬁia{y ﬁ ﬁ%@i thie! @gb@?ﬁe 6f the

devi ces. For exanpl e, can use
resultingsorhthalnigdryies- ngh@fprpaeratrderagld\nmds .eermaef téwearar/aon the

same%ﬁ@hﬂ&gf 958 hsYthbCOHRNE fc c@ r%jr feh be included in an
9 eihis, i, iR

separae polar resin no I ng al
ophthaingicdeyiesh Bniymw@tmammpesnage rho sarodhme an e)péﬁlﬁaalmlc deyice

with d ﬁgb@r&%%@i‘hé§ s%cﬂcgsy %ﬂﬁéﬁék&ﬂ% ch&éfa éﬁés or clinically

precursor 'conposi
accephabdem'repeam aad impproVy thex deawidiegofihe duphthalmlc device moilds.

New compositions, such as silicone hydrogel lens precursor compositions,
polymerized lens products, such as polymerized silicone hydrogel contact lens
products present in a contact lens mold member, hydrated hydroge! contact
lenses, such as hydrated silicone hydrogel contact lenses, and methods of making
contact lenses, such as silicone 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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produced in a lens nold, in facilitating or easing the

denol ding of the nold nenbers of the | ens nold.
w®eewohalilng ai ds di scl osed herein may al so i nprePYEUS2007/006562

facilitate del ensing of a polynerized | ens product

froma lens nold nenber. The inprovenents in denol di ng

and del ensing are especially apparent whenconpared to

denol di ng and del ensi ng of substantially identica

nol d nenbers and | enses that do not include a

ultrasgaicAneray, araperptura difsrentials anfed dguid seaknans thedike
duriné)ﬂwéiﬂgﬁ{o?&iﬁﬁgbrb%gﬁ BRI Abel HErERM SOER féé‘ﬂr%’%%% Fél%lﬁred for
ol ymeri zatTon conposition used to forman op alm
demOEEW pelaniesiibinolds Bt dnelude laysuhsiantialy identi¢alqalygerined
: i I.G.device. They are optional
mlxtut)ge\(?:?/gﬁég{g% g{ﬁwst%ﬁgp%myg@bir%g&can be nmade w thout the
.denol di ng ai ds, but the processing can be inproved by
i pelydi . denmol ding aid in the polynerization
C%%n%h &',d@' s described herein. For exanple, it can
bl hasdesen tmhd thet by incloting a peagtiver dembiding aid or reactive

comeF R BN SRR ARLPARIR BEh g e
monom:irimﬁy:rmef relagénte imn'atﬂmlyiﬁéExf&hﬂmn‘ﬁm‘q@,{fbilmed?dy?l{éa%ﬁng the
we ] oxygen.per.neabi | ity, modul us, ionofl ux
polymiigAfGh mapurg (PTRRING e Gemaliiig #0 Lo sl eSn Biaidh the
mold halvebeareb@separaat witisredifcednsifatt, 4R prafude® fige fpercentage

. ingeredi efrz)ﬁs r_ra% negatively affect the properties of i
of intaqt lenses follPwin prgiansing Aiesess. Ungepprtesin hydeophilic Fractive

taipFsvidedededifabid A niiQabi ] ili
agent8 ievidSWbdilatle denitidabilly! ity ABRSEBARY 6 siiEoRs hybfbgels

polymerizgd I3 RAFAGHE MRIYS.ce pol ymeri zati on conposition to
produce an ophthal m c device with desirable
properties, such as ophthal mcally acceptable
es or clinically acceptable properties, and
i ¢ L : ,
N L s HipBaeits eledollie RO forlBPb i B¥sthived
hereinpeemprises aciaastivetagent sefsutgarfony e geng pomsisting of acrylates

such Sy 3eRBAEE Bt Ker R 50 SORL AR b,

tct's ‘presé I'n a’ con
preferaplir lawet dipymogtiacrylatess indledingsubstituted syelnsidnatiesreof.

Exermpla) S0BS0H6 295 AERISS o ISR e BB s ot
those poissassingeoreesr morel hydeoxyne sabstitated 0aThE dilkyg ghdds, siich as
monoh PSRRI, e SRR BB k5o e A e dbagates
and otten Hyeroxydikgladrylates, hRivhg 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

11



10

15

20

25

30

precursor conposition before the conposition is fully
polynerized to forma lens in a contact lens nold to

wo 207hotiat e separation of the nold nmenbers fr oPCEESIN07/006562
other and/or to facilitate renoval of the lens so
formed froma nold nenber. Wth the present denol ding
ai ds, silicone hydrogel contact |enses having
ophthal m cal |y desirable properties or features such

s suyrface wettabilitjes, noduli, oxy

HEMR{eprit £pRY PPMB%H&H?%&%@%@IW% B’éc?%%?w'fﬂbaﬁé‘é@ or more

reactive dé}hGI%itﬁbJ BBehfs. Wl’ﬁ@ %Séﬁ‘ﬂébéﬁ\)@gdém(ﬁﬁ agents react with the
modi fications or surface treatments. rese

othen RReNeNHR afdhe Frolimedzatiommbeies dueag @ m@!yu@rwingwoucunng
prOCéﬁ%e?g%é%EﬁvéﬁJ%éﬁélghfd ﬁ&gk?gg rlﬂéfﬁb?%?@lftaio%&siﬁons and
metheds inniude ceadivel ayenfspusbassthose dsﬁh@@ubeueabclrm leéaving one or
moro o IS ol 9468 nh g TR 8509 B, SE2HBe
meth)nlme;thacﬂyta;e rPrRe example lod the presqmt eeactivejdemwﬂmg agents
tudH e AL b 5 Rl Blous, s oo
one cntewol degxydcg'rpupst |&pem@|hbsdmgemsraecnéscelb@@e§ﬁove
YR58 RS TR TPk 2 g fcroge

ophthahh}amevlzatdompri‘smg lﬂlﬁ@ r@amb&hl prodgdct bEa éditohe rﬁ@n@m@rlnﬁixture
resin nold nol d hal ves can be separat ed

ora %M“to% -Senigining &F?'a?fé*er miﬁugﬁ’ FilRaAstye dgrgelding cempagiioprand an

optloméite’mltadtéﬁléeﬁlu%ﬂk cemipiitrd o §NSidp R, 8C®pdroge| ophthalmic
Unexpect ed| y, drophilic reactive gents provi ded

devicgdray SRMPTIFED |r B PiPdusl ot iastanisi qarpriging atleasmae
silicoROhefRIng MenBIRSH Grafakforiér, %dre??éébtgﬁl djfrgoﬁﬁﬁd b8hfpdnent.

In certain enbodi nents, the reactive
In ceg@iprabedimenissthe insaorisganhtaaimie |d§e'§3&alsr%amld&<é contact lens

prodtﬁ;%%ﬂfs:ﬁ&laeﬁélspréélﬁ%él'ae ﬂ{éjl'é%c?lg Heth OBt PEoRPLYIBHES the
E 'y 1 ower ar'k

such acrﬁ at es, pre era v
polara%$ly+rap@sed gh@prm: ydrqmﬂ Idamcybl raag conpriseca dydyophiliereactive

I S i.on
dem@ihy alﬁ@ﬁ{éflagérr;% ’é’h%&%\/ ?u tcgg cﬁ#&éﬁé% Eﬁre Faa{c%g% dorroauct of the
hydrophilict reagtlxe@i demgitingeaidand/ihet etber nommanllmséthe silicone
monoh? one or nore hydroxyls substituted on the

%ﬁﬁ roup, such as nonohydroxyacryl at es,

dThydeaxm deheilding dondposifiommiby be provided in an amount
bemégmggéﬁe(é/%et%haaé%%l (?d"/%s(W/w) of the polymerization mixture used to
produce the ophthalmic device. In certain embodiments, the polymerization
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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and ot her hydroxyal kyl acryl ates, anong ot hers.
Addi tional reactive nononer agents include acryl am des
waewh/1edonet hacryl am de and acrylic aci ds suchP@sUS2007/006562
nmet hacrylic acid and acrylic acid per se, as well as
derivatives and m xtures of any of the foregoing.
Particularly preferred reactive denol di ng agents
falling within this classification include
. 2-hydroxyet hyl nethacrylate (HEMA); 2-hydroxypropyl
nienbigcPiflants; 2- hydr oxybut yl met hacryl ate, i sobornyl

%'th%ggl + BES ;58 %%Itr lkc&gm& %@?} FJe%@uv%IJ]\e{droxyl ether,
ketona;eamjdamt Baﬁzyladd:tmoliﬂmtahemg kfuid dnluepbm & |prmiymer|zatnon

mixtulBA IR Y b g g S ARl Bk S RERE akd o a nigh

percentegyendfiiatdcy mxildedrprodueusséftardem(@éwn@f Thesdingre is capable of

reac ive de n uch asHEMA, or ,it, may
subseuRl pUSsERlRL b PR P mEg Y SROAUEt ont i 1 ol y
OAs understbotidroim the disolesiiefdrain) & dlRIHt Tonpssifee sant
reactive demllﬂh%%ﬁ I nts react wi.th the other
0

COMPHSRRBR &8O d RFSPRIRIE o dHLRPLSRMBgstiog may comprise

only dpe! diltRINt ZoMBnfly SérpRge RINRE & tifuerdBeof R3RAY ¥Bmprise more
denoldlng agents useful in the present conpositions

than twiedilent® & 3i. Aceembination ohd 4 ge®: or e ditfergnigliluents.
Thus, %‘?ﬁfﬂ\ Q%dﬁ%&ﬁté‘@f’ﬁ&p@%@n@ﬂeﬂég QYK 8§$r81é9&¥%%te@§ev1ces

as those having, hydr oxyl groups, such
may qmmgﬂ%maénypmosmﬁv@ dRaeastsing ambedivent. ‘the diluent

compf)&ﬂﬁﬁ 'c%ﬁw;ﬂ‘é@é' S5BReAY %BIe%téd‘Frbejﬁ% u)d %&,Qﬁgﬁf ether-

terials having one or nore hydrox oups

alcoh@lﬁeetherﬁ vketn;ajqa@mls, gasf@@sl@t@muam@le@nbﬁdieﬁeang Ca:rezo
alcoh&'l%s(fé éjd beloRBRY ?oarg%@ﬁa% 19883 e&‘bé’dﬁ% ey Piy 8@5’? CQE‘,’%F h8M s,

es a wet t ogel 'hdl i ¢
16, 1% dBpri% iongOtdasbona)kt irmnepoomme evhbadigientspife diluenter

compgélﬁBHrc%n%JIS%ssé o C@n S00H& A% ;S’Igefhe?h%é’rﬁtemae be

ctive "denvol di onp03|t|on and an’ op
selectextfrarontthblgeodp Icneatstlngrqimyldtoxymeﬂﬁqt pexrtanone, (HMP), 1,4-

dioxafl¥ RSB aatblabeterb iAo EFRh (6P S acdthre, 2-
ethoxyethaoonmmamahggomanm (mmmpebprwanammm) bﬁa(‘dédw
atconglo FRSiR GBI Ras of B0Y b 1 ForShBRGe dncrtaer Sxemele. the

d(luerwlisodelleetédi&bﬂgth& Wu@fcdr%istmg’ﬁﬁﬁ lerEhﬁnéﬂ@ﬂtﬁe\manone N,N,-
03|t|one<éfte |n rml

dimetQyTETRTa ey BPE e AR el LS FOED dhineiferegoing.
' r?ﬁéﬁhluénﬂ@cﬁmbdsm@n&hdy omaﬁrolehcarearﬂdlﬁnd@fh%o@ae% to

t ct I 0 of ‘th
aboutcs%qy (w ) oP t%e po ymennza ton mlxiure In certam embodiments, the

polymerization mixture contains from about 7% to about 45% (w/w) of the

extractable non-reactive demolding diluent. For example, the polymerization
mixture may contain from about 10% to about 40% (w/w) of the extractable non-
reactive demolding diluent. Embodiments of the presént devices may be produced
from a polymerization mixture containing about 20% or about 25% or about 30% or
about 35% (w/w) of an extractable non-reactive demolding diluent.
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hydrophilic reactive denolding aid and the ot her
conponents of the silicone nononer m xture. The
w0 e@ctioael denol di ng conposi tion may be provi deRCT/HSAN7/006562

amount between about 5% to about 50% (ww) of the

pol yneri zation m xture used to produce the ophthalmc

device. In certain enbodi nents, the polynerization

m xture contains fromabout 20%to about 35% by wei ght

of the reactive denolding conposition. For exanple, .

tThetingAgente denoJdi ng conposition may be provided in

0

o RSt op R e dioch, Budly ad siicatip B8l oot Bhses.

may alsmq:mmpase laecalerncempangnbdbior exampig @ siepne Aydmgel contact

lens iyt Brgg SNl Badnt B 3ab it MAERY S IoROBLIG he
manufa@tarefortuse tbm'qde rThreatinting mgiehtj math)q padiquiale heip_qultln
VIsualﬁﬁngﬁ??hg ESH wnd %\2%% a'g?h éé I|I8U|do sulh "M% b&RkAGIKG solution

or the GkeC20 proveint ophtimlmmgahcqs) ldicmdlm@ stlicone dnydrogel contact
merization mxture c

lensed AL A pPARS 56 1 Mo GUREISE blEpHd B fné R .. o
UV bldEKers Bhaas aDﬂyé btr atfierpigahemht wsetlidn forafing rcodt&rblda:dntaq, lenses

The di |l uent subsequent substanti al
thata'é%’ﬁ“&c@@’&ﬁ“’ﬁd P%Pﬁg?'}ﬁﬁé’?laﬁ%r@ ¥Sduct . As under st ood

fromthe disclosure herein, a di I uent conposition can

conpri se one or nnre_diluents. For exanple, a dil uent
cﬁg&m@_’l}ﬁ@_&wﬁﬂ&e only one diluent, or it may
Cﬁﬁﬁfn%&%s%ﬁ' HérEH‘P tﬁ’é bHeSH it in®ntidn aBY éiﬁﬁ&hﬁﬂ)éésdﬁﬁ e

uents, e.g., a conbination of 3, 4,
polymerization contriesition, stichiesePrealynegzed silicoprair ﬁeﬁ‘t s

comp8£‘.lt|{)He A Sﬁgé]rrst%?t?/ bg?ﬁe é@ht%é&hﬁ’ﬂ@ﬁt §l§’<5ﬁ 8P dkAnEFRgation

OITDOSI t1on. | east” one
compeailbodlrsﬁms to eheordpbsitinn tbathipas net gnde,mqm geomplete

ponm 45 TfLFE: PPN AAMERFRTRIC TR, Y pomoncaton

compasttidasnay ibierfréeesf aap gofmie aGasmedtfodm m@y@enzah@omos\e or
ontai nin

more ﬂoncirgersl%r of{xfr Cfg\p%nﬁ% ro?%rz ﬁ'l%:%g o]no iorrl ﬁwg}i?claﬁe a minor
porﬂoﬁrdfqﬁlmehaed tdneddd:tbltaat mayrieos tarmdcmqmuowepqsua tca

10 al cohol . (Nexa t he.di |.uent ‘?n
polymerization source. Wh e cbmposntlon is USed Tt anufacture 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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sel ected fromthe group consisting of hydroxynethyl
pent anone (HWP), 1,4- dioxane, acetonitrile, acetyl
wa@e®roomayl t et rahydrofuran (THF), ethyl acetat ePCRUS2007/006562

et hoxyet hanol, N, N-di et hyl f or mam de ( DVF),

i sopropanol (I PA), and decyl alcohol, including

conbi nations of any of the foregoing. In another

exanpl e, the diluent is seI ected fromthe group

consi sting of hydroxynet hyl pentanone, N, N, -
iminocaibayiefhyloxyrieprdb-poly{ging m"%‘@@ﬁbﬁ@‘y i ncl udi ng

(t"f'“°%?3hgﬁl‘éﬁtg\9?sd8%35‘%695' §9%ifisxythe diluent conposition

nount rom about 5% to about
poly(eﬁmér(e/glw)olmropym@bywexarz@)tmrdwsm xOnedllustrativer ¢lass of

mhcongmqa%ﬁé gbg\:gh ﬁ@ﬂ%sér%ew)&?&g%“to%\eﬁ%ﬁé a&@E%ﬁt‘nﬁ@r ductas
ﬂuoro%glﬁsf iRAGA oY &-Brertiacy|sdiy-praply] pblydiresthyisiloxanke Another

e S SA B AR AR R o
n- buty‘jfaémlbﬂéf&i oy Hﬁﬁ’éthygﬂg%@)emlﬁr dxb%ﬂé@&éﬁmcdﬁmmlmng

e produ froma pol'ymerization mixtur
monomens are, m@/sa@mvlalb%(meﬂa)?&m"%ww“edﬁ6’0&'“@'6% yfithout
0 Phetha& Qrid@imeangsil lane,
limitat *?1 lﬂ?"gﬁ é%fg%%t Tgft\n?l ng ﬁﬁeﬁwﬁ:e pr emtldgg%tsk%ﬁ‘?n C
pentauﬂe&hyjdwlosamﬁ raethyimethassyla @hgel contact |enses, may

methyick ftﬂrﬁ:eciﬂplﬁ %ﬁgggﬁé&ktwnﬁm“af& anSfd BitRrs 2 The

I cone S may conp rise a tinti %
compasgjiiah may bisn ¢tontaineothieewionproers, macpr@ﬁserauan%gh% Hée that may

be usg él? Fr{ ﬁlﬁt gh%u |0H50? sﬁd&%ﬁgor{ydr QSI &H{Ebﬂ@n@g§ RbsBRY tHEreactive

I'n vi‘'suafr zation of the contact
demold‘i’rlig compsitiaru e'ﬁhe réa@meddemo@nggomm@gphgemoldmg aid

tion or the Iike
may IRAEHEATHGOR P BRIE F) Mo Sa 46 CemPBHe dudhes destpea herein.
In adcﬁﬂ@ﬂ?{émboanﬁems afahe pdlymauzaﬁm compoisition mayfipn¢lude one or
ent s and/ qr a dye or other
more ﬂqﬁ%‘ﬁt CG&F[HS ?Hgftg‘?g‘%ﬁg %8@&’8@' contact |enses that
alter the perceived color of a lens wearer's eye.
PoI ymsrl zation Conposition As discussed herein, the

vention al so enconpasses a polynerlzatlon

g@ %éﬁf‘corﬁb@gltlaﬁs @n@}’ Qeﬂﬂbﬂ@ﬁdl inesfpsial iresinenold, such as a
gel conp03|t|on

polar d@@erqqnta@den% Hdda Yo S&ﬁ%@ﬁudzfrésftegﬁ'ycﬁ%pB@sPP‘gfﬂ%r%n i8ps
encormPalsSS PR reb bl thBR hdhede Ui presig palyrnenzation

compositions. In at least one embodiment, the mold comprises, or consists
essentially of an ethylene-vinyl alcohol copolymer, such as Soarlite™

It 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 lens-shaped cavity, and a
polymerization mixture located in the lens shaped cavity. The polymerization
mixture includes a reactive demolding composition or reactive demolding aid 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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pol yneri zation process to forma polynerized product.

Thus, the polynerization conposition may be free of
wapgo7padiyners formed from pol yneri zati on of oOnEBCDUSIVOT/@6562

nononers or other conponents of the composition, or it

may i nclude a mnor portion of polynerized products

that nmay have forned prior to exposure to a

pol ymeri zati on source. When the conposition is used in

the manufacture of opht hal m ¢ devi ces, such as

sThe pspseHycanigel leas Melds manalss be wadesvipedite comnvisg a first
mold ﬁr%n%@}e S QUhd P oRENRMBESINRIFRAESHRN m%‘%‘rﬁbﬂr}nember to

Si |'i con- Cont ai ni ng Macr oner / Monomer
form alghsdshanadcayity, kadg Egb’merp?@ldymtﬁztalaflsmr@dHpbwhtqhdndudes

the reS8fiBH E)?@d@ct ifld fe%'& 198%%&819% 4t ggﬁénpé %?%gtoé;%!’en%ggrming

a reacCtive I Ng conpos

materifilscl osed herein. Exenplary silicone nacroners are
described in U S. Patent No. 6,867,245 and in
International Patent Publication No. WO 2006/ 026474,

t Methaoh 0é Rredicing aoBilinbine hyvairegelnemduot at ed herein by
BSORREEST BB bRl b6 R TR0 mprses

providirgrapb Bdst ome cfittle dﬁesmcﬂ?mbhzaﬁolemamre@w atpolar. reSiremold

|
compFERA Bk cPRQETEET G709 Rebond Risid mSsper i FeRtnst wispithe
first m)oquﬂ?caltﬁﬁéﬂRi fadnllrsaﬂeos@:faehF@@ oy the first mold me{n#er andI se(cond
t r si | oxane (w met hoxypo
mold éﬁ%ﬁ%ru@%é) ] W&@fg}vgﬁr%?ﬁﬂ@)mmurmu mebe 4iso

undersiddéﬁthbﬂhé/ grééeaﬁ $mfént@nl SRV SEIBAMBREHS BMPABIBVING the
rganosi | oxane) prepolymer such as

Sepaf?huafrg ¥l§%‘ gt @sinmald menbre gt AyiesRRdRapsfesin mold
mem@'#@r%y@%bﬁti’ ?@Bﬁgnﬂl’%ﬁ@h B Bchfed in a cavity defined by

fluoro-s titu

the'flr%maﬁéwaemlﬂdaa?mb@mandttéemmopw% oesin pagidimember.
t@éﬂhﬁ?‘éﬁﬁ’so@i%éﬁts”@fttmé ﬁéégéﬁgr%éhod:éjme@%e 8ifaeRLES Hhduction

si |1 cone-cont al ni ng
or mapufqptmneo@(fww@wwqmeh;camt lensesndnsushi erobodinments, a

metholl ¢ Ebooielfig i ReRedion bkl oraauperization
compcpmhoam’uhly chrrsprisressam;ihco&tchryztaiabigapmlyhmrzabmﬂdwatena! and a

coco BB T TR, 1 SR g efpercatr

mixtunea'nca‘rﬁrsﬂ: moldanembes coatisimg al dauity Havatg stl%nﬁwﬁuing
one_ hydr ntact | enses

surfac IE$ rr?%tg‘gﬁ%%c? p:grg\fpnsslels Ip acifg seé)o%J mold member Ravmg a

second Iens 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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denol di ng conposition. The reactive denol di ng
conposi tion or demplding aid nay include any one or
worong/1ef10t he reactive denol ding agents descri beaI/US2007/006562

herein. In addition, enbodi nents of the polynerization

conposition may include one or nore diluents,

colorants, and the like, as desired. Lens Mdld The

present conpositions may be provided in a polar reS|n
ol ar resin contact |ens nold.

and 'etcsrfé‘a"s UCZOZ‘? ROFS, COMYise @ pofar resinat etbwlem:uwbelg@bol

copolyPhei! sueﬁla@, mmfeﬂ\/hat i ncl ude the present
pol ymeri zation conpositions. In at |east one

entiSopiii reavired te paparsip the Best and sneridsmeld members can be

deteﬁﬁé@"dr gﬁl}lﬁéd %lﬁ QWa‘?@%Ef %&ha%&a& ?Il—‘)%rg&p%ﬂﬂee?]he
demqidiagesftort aoe e Memceh)c omeEsssiog lowdat acctonlarn;sternmhrbld is
cond o
moveCPeRhb | Ropdetar of SIS RETRLLBA fnf AFEARL st it
memperlscsrParatep eAsanathgr examipke, poé ymeei rﬁqwred toiseparate the first
The merizatiqn
ot $eRERSHold e 5 AR o ANSERT YIRS e
requireshist $epanatarthalfirsg amdobedgndﬂnbhbmiengl@éresca&ﬁnlgﬁbhﬁas;?egl;
t he secon
B e A RO o b S 35  holorh
polynpmiaemmmpdsmmd lastdesbfibéd Hﬁaellﬁ @ﬁ'ﬁQﬁa‘ G@rgbéraed Pﬁcontrol polar
ed cavi
resin AT A4 B A ot RS ST S S compostion

withoLitaiembldigra. aI SO be understood to conprise a first
| d nmenber %ﬂgecond nmol d menber in contact with the

f 11 Seriak) emberiiBeniss Mdvding arebrdisrips ensemnassedrhy the
exampfls/R&rdir, ﬂﬂ'a(‘c@ﬁtﬁﬁ Poié?riﬁ.sﬂrrﬁgm:fraw AeldHiird/ qﬁﬂ;ti’l e dlstance

reacti on ro uct o a reactive |ng conmpo
of a "Q@@hﬁplgﬁag dsyice WithPHbSﬁ?ﬁﬁféilﬂﬁltbe fingttansdisetorrt Umld:mgnbers a

I o a
poer SSRGSy borBhiny Pl Rbpfia
comps&@*@néuvwg bex separatedwithagedubed pﬁeste«ﬁthqoﬁts; mmld mennber and

secor{rTrie m&; a Bef"s@@é?&ﬁe a‘?%cjg ngﬁpogr &lgﬁcgﬁ%%cg?erv\t}; %@ﬁgongrol

polar resigtmeldl. dA ipgBespiitting alevidet by s padatstood ¢ behkedevice that
includds’ a1 eARL S uMRIMRShafB8tsSHE] 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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nmol d menber after polynerizing the polynmerization
m xture. It nmay be al so understood that the present

w0 poenedion enconpasses net hods of inproving theCT/US2007/006562
separability of a first polar resin nold nenber froma
second polar resin nold nenber after polynerizing a
pol yneri zation m xture located in a cavity defined by
the first polar resin nold nmenber and the second pol ar
r n nold nmenber. Certain enbodi nents of the present
requ‘ﬁ‘ﬁ i geratRfe bae firstand sesend mudd ctérnhes ofamohtol Hiotd. For

exanfble StHd é?%}?njﬂ%ﬂbe %oaﬁ 9BbACTH fRR ef ’p?%?/'l‘tm gbout 60%, about

80% enbodi nent s, can ‘conpri’s
bRl R Qpa,@,lgﬁs than thecetlort pedyined to aéparats GrgiQHid $§68bnd mold

mem‘ﬂakéiafg%%{rbﬁ%o% silicon-containing polynerizable
material, and reactive denol di ng conponent. The

nél{hﬁ)ﬂer@ﬁfﬂtmh ﬁf&)rbCan ibegeldted mowéprezéi dri]@molﬂlﬁé lél]'jdE of Bids
er co Vi aving a first
provuﬁe& i g'ﬁef PF@I ng gompos t:grﬁ)% I§ % % g@clggpprq) Rafylamide or
methBP'a/éamgiealnstbfecpTdsent domitﬁﬁb?bnbf@#n{}%dﬁ%ﬁ%? ?\qolh?é}ea rr%t'on effort
b rface In contact w e rirs
by 2l 28O SomirRd fo o alomraict dhplusiamefl metharrylihapiddn the
presam\mmpasmwaa camgediee i sHoRd béé&ia@i‘&nr%ﬁﬁrt‘ b? aeb-gb‘? 33%

| ens , no is treated to nmeriz
compSd RE b coRfiol Mol irlSiam eiimrakyeshybeeiviedd drens
methyclmqlhasnyla;e a:amer%‘dﬁ.ﬂc@fthéfrﬁgldcéeﬁgraﬁ g ﬁ%f'd&ut §3%

t th t t
Comp‘éeﬁ%gggﬁgp? gé]g jﬂgﬁggﬁf?ﬁﬁﬁ{}% |Srr tgle MSer‘lntréml;mosﬁMS can
reduceheesaomméprmbﬂoﬁ@ﬂm byt féa%?QHSG 7§5/0f 86+18a?é | 4 %ofq ol

mold bstan&rgall i denti cal contact
IR by 'W%wrmgchgy'am@"a'\/ﬁ’dwmlpzeserctn

compmsmbblé eahrré@ued tr?% zn%@géga}‘gtuéjrf Eﬁéﬂ' B ?}8!%55@”6”%@#

nmenber s of
comp,a[ggq W afantrgl m¢ alhm C@ﬁ‘lp@dnsnanh'scederﬁ;@oﬁtl@% 3ficlusion of

dumethﬂsaday@h&é% q%: {P&;F‘?’BJ %%g%r@aggcqw

Soarli1te(
Th@@mﬁpvmandmmmebmscmedkmﬂetserdaemﬂ tRé present

a hcgﬂéﬁta' é'l he g o e ambl €

PP a8y WAL Yol o in iR uss o e mataials
and/ohet!ver &pnmqnmtts.csudl'eas optibdal @lﬁﬁ&@ﬁnp@h@ﬂfb aFéﬁ??rﬁbe

ddit Lqi en.the first and second
additicH gﬁ@ 1 Sﬁésfgé g?g;‘ﬂéﬁ%gs IFY¢ RUGh @ SopPeT phihalpeyanine blue, to the
mixtureggaulisin a <5osepmnanentvhﬂcrﬁ e tharbtSRaRRbLITREFIGHRE' S
ophth&ific BBV ot &5a SOSd. her example, the time

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.
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required to separate the first and second nold nenbers

can be neasured. Polar resin nolds which conprise a
w@oeloymenprabl e conposition or a polynerized  PCT/US2007/006562

conmposition, as described herein, can be conpared to

control polar resin nolds that include a polynerizable

conposition or polynerized conposition wthout a

denol ding aid. In certain enbodi nents, including

enbodi nents enconpassed_by the exanples herein, if a

control polar resin nDIEX%WAﬁbﬁéithe entire length or

di stance P&EﬁAhAﬂ@ﬁiroﬁﬂythdnﬁlﬂz lgr@éfl?ug%dﬁlﬁcs‘sq’f'le

sgparatlng the first and_second nold nenbers, a polar

r dSerfoliewinacenmarnents timdapledkwere addedtogathiesitio form a

mondife &%gl, nm@ﬁ'_tions will be separated with
on redlyce |gf%;aort IT the first nmold nenmber and second

5 mol d menber separate at ataklegth or di stance shorter
t framrtirecomtrot—potar—restm ot A e ar—spHtig
devi ceCempanenttder s{ ooBatts biydVeightvi c ¥Veight farmaterdes
an edge SEpTace that [acls geggyghedye petweeq Jofgs 1St
and”SECONfAI 0 MEMDETS 1O CRFgEF L he Tof d TTRTHEs to
SEparate [P e mot d[METDEES gHPYE at ¢
t ledevi cggFor exanpt e, ayggkgh T esT ot d2. ggrstng
t e preseppgot ymerzat oM Ph3 tytrerfzed CqRGgS tTons
t at—sepagges—at—a gtstam :Gfg;t —s—25%-of %4%5. ergth
8 ?e?ﬁt %Xi%iéﬂ“?e:f i e e ot rc‘,.‘r.g.m.{}

conprising the present polynerization or polynerized
conpositions that separ di stance that is 50%
of the length of the spémﬁgEg’evi ce can be

under st OG?hEMFfmat:@O%thhAcﬂéox?EﬂﬁRmm é?llnpolé“iﬂmlu ar | %’, a
pgl ar, resin no conprj. s e present polynerization
10 oA hBdPiinG ARMEBHERE U7 SABIS AEvRiE dHad Seodihes to form 3
macréingf pr&mixd derhpbsitiéa% of the length of the splitting
devi ce can be understood to be 25% better than
control. Wth the presentTEWﬁp’ositi ons, the first nold
nber _and the second nol d menber. can pe separated
i th altOBIROBENS hat i|s RAMS RaYeighio,|| O@ightder batgh (9)
gf fort refgeo4iedit o segar at eg.bBg4 1 rstf and segpgiywpnol d
nenbers a@igal contr ol [nol d3gkar7iexanpl €, theggkpprt nay

e abowbta?¥leighbout 3 about ¢@%Bpsabout |
80% or about 90% T ess than the effort required toO

separate first and second nold nmenbers of a control

nmode.
18 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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The separation effort can be related to the type of
denol ding aid or aids provided in the present
w@eowpoedldi ons. For exanpl e, inclusion of acryl Bem/tis2007/006562

met hacryl ami de in the present conpositions can reduce
the nold separation effort by about 25% conpared to a
control nold. Inclusion of nmethacrylic acid in the
present conpositions can reduce the nold separation
effort by about 33% conpared to a control nold.
I ncl usi on of hydroxyetngxﬁdd?yEd%e or

: ti

PRer AR VB AR R RR TR EOMBES O Wi £ RERE TR fetfbLome acent

I Fﬂi\lelfgll@wnng‘ COHfpNentst m Tpblsdhtvece apgdedttogether 4o form a

t | east abqut
polyneifsien HdSefiod EBRIE aTpating BéuBignEbert” e monomer
mix réfeds t:x;ha opnpositiohad iBptaahple( 3IPVAE dcompdsition ef fI?kb\mplg 4is a

S reduce the nold separation effort by
lens p‘}?;ﬂﬁ S%£ oﬁt@k% conpared to a control nold. In
corrparl son in certain compbiei4ions, inclusion of

P H da y2)
e II’UL ||y| O.Gr_‘y”l am ee- ap ear-e nnlJannf Qf‘lllf\ f ho rml r‘l

separ atOumpcafa‘rmt The Mtsobwwmg\tapd Wzmmpfcﬁsbatch (@)

B

ot bbl]b%%mé(f n%kbbl chJ 1(56 Uﬁo“' cbc 1t appth,l tHof—&
rostT ar,]igmAum y—ac = OOT)M" teerthe—t v k
T Yt WelGR] LT gl oPobgne!

of a tinting agent such as cbpper pht hal ocyani ne
bTTae, useooft lHEMA aswy ﬁeacmeldanomng égéwhatatﬂé 4 8 ndtiiefended
rlstlcs {' |shed ht hal m'¢c devi ce

to be hg{}téng] gyfi r[&gaesqrﬁa ﬂlﬁlpr&ag?ﬂ%that Is used.

pAl c)m’etrol mmm‘m: uburoes\m@ If@br%a"téﬂ usthg i Iehoh®stsmix
resjin. The nol ds contai ni ng

S e r%
°°mpf>ﬁ1§'°ao‘?r§ﬁ%me£’df'°§f? Dlft Bib ARGy B0 S FIS ROl FopaHyMmeT
(Soarhwm; midil lseneth the ebstkdBhold BRiEWRs @énﬁ@%bi&a.fﬁaﬂgi
nut es. EXAMPLES The follow ng exanples illustr
Sepafégf‘sz&hﬁ "&%‘B‘é@@%@nba%q’iﬂag'éw&—cme beeexample, first and

AdMRIM hRfnbskl [
seee limted thereby I\/PLE %@R@gﬁoﬂb&%ﬁmﬁ separated

using pfER$QNICEPCHY. wm weder spalgipngnd srgstargndevices. Tabl e
LByWeirtra3¢ 4R bpHegIniE devitd frfAufated 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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nonomer prem x conposition. Table 1 EXAMPLE 2
PREPARATI ON OF A MACROVER PREM X COWPCSI TI ON The

wo edozavsing conponents (in Table 2) were added pOLES1NET/006562
to forma nmacroner prem x conposition. Table 2 EXAVPLE
3 PREPARATI ONOF A POLYMERI ZATI ONCOMPOSI TI ON W THOUT A
REACTI VE DEMOLDI NG AGENT The foll ow ng conponents (in
Tabl e 3) were added together to forma pol ynerization
conposition without a reactive denolding agent. The
prenix refers to the c&OMALBR of Exanple 1, and the

Macr omer MprepRAiGN bP A RBEYIRBIPORON b@ﬂlP@ngFéf\a”pl e 2

Tabl e 3EMHRdE A RBREAFADEADIEING AGENT AND A DILUENT
PCOLYMERI ZATI ONCOVPOSI TI ON W TH A REACTI VE DEMOLDI NG

A@%JﬁtﬁnéPhh@%é‘&oﬁfémﬁﬁéﬁer‘t‘s%rérftﬁbﬁa@d é‘@ﬂ%cﬂ%@%ﬂm
together to forma pol ynmerizati on conposition
Examrel@ﬁp? Bsigwavekdbe Pplyrormeatign@dyenwas piepatfbie Adfing
I h 3
HEMP{: %ﬁg ?2‘."?%'{% @ Mgﬁfétﬁ%jférﬂéna@gﬂgl\/g’r eg% rﬁgﬁ?o!ymenzatlon
mixturgp A oW Tablel% 4 The use of HEMA as a reactive
denol di ng agent in Tabl e'l‘]étﬂl ghot intended to be
limting but only representaftive of the type of
defo! dicompgfphts Nat | PaSBYydigfP1! T WeRipRISHHR
deMice was fabricated using the noner mx
copposiMeRNes Wéent e in180H080e 3lin an 1.0000

et hyl ene- WEMA _al cohgl r%@&mr Jjo.a.LJ_i__Lﬁ%g_)__de.
set.__ | PiuentddiMPr o] _np) B00 was iconsi dBOTB0e
di £ficuletpl Weighipar af at _anbil @760

condi tions post-cure. For exanple, first and second

RS ¢h ggérrgf‘é\ﬁo&§ eQampf?ltﬁe gﬂ?)%rﬁgﬂgelxt?oMQU@ W%%;fr%}mmgtéd in

be se usi n rasonic energy, war
an idepigél rml@,nn@n@smegqongoﬁgolyawjzatton 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 formulation (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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By contrast an ophthal mc device fornulated in a
Soarlite(tnm) nold, but where HEMA was added as shown
w0 pooTatiier 4 above, the nold hal ves were separ ap@dus2007/006562

wi t hout nmuch difficulty. For exanple, ultrasonic

energy and warm wat er soaking were not required. In

addi tion, delensing of the polynerized | ens product
fron1the femal e nol d was easier conpared to the

ntrol ophthal nic device. For exanple, the |lens could

b HpXYRIORY! MShacniatadHE MA) %k@a@lwendmp&m@mmer

This Ir@i’@&iéﬂi WaR adu’eé tPtHLth Ao %jl%lm hflx &% 1IEYel of 15 parts by
sur f ace. EXAMPLE 5 PREPARATI

weigitoprithe MmirROERPESTMItad oosiRTEIrRe yndarAdy|light for one hour.
The rREMASSNGREFHER ;ﬁ%‘@eé\apbbh@wlo-l:qs d@?ﬂ@l% aﬂ@ éﬁ@f‘i’%@é diluent

conponents are Frepare scl osed
was gqifed ta the firalgehybefore polyoreridationr ie tm&semamaeeti by

SN e BB BB LB BHRRS . e

mOIdE@DBBaﬁQn gHortevas MUQedt e 88 Ve usiogstheXmmaalr enoltirsplitting method

d in an identic
desciifed KBFRARAS, I Wi oS odid o€ en@elPaticetin water.
The rebultingHENSe s pdssasseal bumttabmltty@cpreaié Stori grebtd using the

unt s sh bove, the nold hal ves were
wetta %P&F%&%SPH%E O¥fi ficant trouble, (i.e. the mold
separation effort was reduced by 75% based on the

linear splitting device descri bed above).

Mor eover, the del ensi ngES&twé {as made nuch easi er
as wel |. TheremirATioN OF £POLMERIAGdNEomPBSRSN | ENS was
soaked in wat eompRISINONRELSTGE BEUOEINGREENTE | ens
floated fromthe nold surface. Any renaining diluent

wam.s ébﬁeﬂnh@ﬁt lvs)es%’dﬁcﬂﬁit@di untehtrd safel caHtifiors é@@l’ample 1,

6 EPARAT YI\/ERI ZATI ONCOVPOSI T
howeEl, BB eS IREHERDY PR SRR NS W AR &Nk pier druiotlows.
Step YaPrepaditionast Findemit he same conditions as Exanple 1,

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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however, Step 4 of the formulation (the fina
pol yneri zation mx) was as follows. Step 4:
wee@pasrdvi on of Final mx Tabl e 6Hydroxypropyl PCT/US2007/006562
nmet hacrylate (HPMA) is a reactive denol di ng nonomer
This ingredient was added to the final polynerization
mx at a level of 15 parts by weight, and the m xture
was permtted to polynerize under W/ |ight for one

hqur. The | d sets were then placed at 800C prior to
d&w‘b‘l"HPﬁbopoRHb@atrO&@t%m Eaf@ﬂtijgﬁve\b&@namt%ﬂhemmatmve Each

of thef diterl public f

T e BT R P Ao Ry RebitieBPEY 1 pe in their

entirefigdar ated, that is, the nold separation effort was
reduced by 8896using the linear nold splitting nethod
descri bed herei nabove, and the | enses floated off the
nol d when placed in water. The resulting |enses
possessed a wettability score of 5 or greater using
the wettability assay descri bed above. EXAMPLE 7
PREPARATI ONOF A POLYMERI ZATI ONCOVPCSI TI ON COVPRI SI NG A
REACTI VE DEMOLDI NG AGENT Thi s experiment was conduct ed
under the sanme conditions as Exanple 1, however Step 4
of the formulation (the final polynerization mx) was
as follows. Step 4. Preparation of Final mx
Met hyl net hacryl ate (MMA) is a reactive denol di ng
nmononer. This nononmer was added to the fina
pol ynerization mx at a |level of 30 parts by weight,
and the mxture was permtted to polynerize under W
light for one hour. The nold sets were then placed at
800C prior to denolding. No extractable diluent was
added to the final m x before polynerization in this
experinment. The Soarlite(tnm) nold hal ves were
relatively easily separated, and the | enses fl oated
off the nold when placed in water. The resulting
| enses had a wettability score of 5 or greater using
the wettability assay descri bed above. Wile this
i nvention has been described with respect to various
speci fic exanpl es and enbodi nents, it is to be
understood that the invention is not limted
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thereto and that it can be variously- practiced with
the scope of the follow ng clainms.A nunber of
w@oeblileradi ons and patents have been cited her ePCHDS007/006562

Each of the cited publications and patents are hereby

i ncorporated by reference in their entireties.\Wat is

clainmed is: 1. . A hydrogel ophthal m c device

conprising a reaction product of a polymnerization

conposition caonprising at |east one

sYYhat s elagggedPni ng nmononer or macroner, and a

reacti ve denol di ng conponent. 2. The ophthal m c device

of claim 1l wherein said reactive denol di ng conponent

cbnpr i Adiydipgatephthalimiscdedcee comprising adapciompredudief a

. age | 7

polymRFTgAbA IRy LR pBeSbond Sliase ciTRalrifd fnomer
or magrngs, 2ndh eeagtivesdermolding copwanendl di ng conmponent

conpri ses an agent selected fromthe group consisting

of nonohydr oxyacryl ates, di hydroxyacryl ates,

ndnohy dhexophibalnzic dgviteesf cldinhyidwbaraie tshid rgdcivesiemolding

t I acrylates, . .. . .
comp@EhPeahitds R BT SeRict cBR EE o Fausisting agpicpcids.
methadrgliclavide edefivathasnth2reothandimixaed thgesf. i s sel ect ed

fromthe group consisting of 2-hydroxyethyl
nmet hacryl ate, hydroxypropyl nethacrylate, nethacrylic

agj d, dTaeydphthakisic deideact yhimyid vhdigilv seidaethytive demolding

comBFaH o o A Y o ot S o

monohRpdfagaghtdtes, 8ihydrexyERYyIats) mehshyardxymeeiirplasey, d
dr ox nmet hacryl at e. X% The devi ce

dinydis ?fg%eébﬁ?éiaqéﬁyh Q&gqulﬂyaﬁﬁﬁ‘affﬂ?t%é?@ihﬁwges, acrylamides,

meth&@yRheLES, HRIRARERES tiverBbpVi ded in an amount from
about 5% to about 50% (ww) of the polymerization

conposition used to formthe device.8. The device of

chai m FheRA& Bf Elgﬁndé?%ﬂébﬂgs%ggﬁlﬁé}gg% A)S%\%/O%@g'?qfﬁ? group

Jin an anmpunt from about 20%to
consigiing ak?-hydivxyetisyrmetiiacrgate, hiydmowypaepylovetiaarylaten 7,

metha¥EEh8ial BEnSARS AGHERARSMEN, HylrBkithiFiryiate, and

methylmethacrylate.

5. The device of claim 4, wherein said agent is 2-hydroxyethyl
methacrylate.

6. The device of claim 4, wherein said agent is 2-hydroxypropyl
methacrylate.

7. The device of claim of any one of claims 1-6, wherein the demolding

component is provided in an amount from about 5% to about 50% (w/w) of the
polymerization composition used to form the device.
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in an anount from about 20%to about 30% (w w) of the
pol yneri zati on conposition. 10. The ophthal m ¢ device
wo@Rooangione of clains 1-9, wherein the polymerPCEUSINT/006562

conposition further conprises a diluent conposition
conprising an agent selected fromthe group consisting

of ether-al cohols, ethers, keto-al cohols, esters,

ket ones, am des, nitriles, and Cl-C20 al cohols. 11.

The device of claim 10, wherein sai dﬁﬁgent is selected

t8.0m t hBe gleyise elofeina i, mhaseimiherdsmriding companans feprovided
in an én‘ﬁ%ﬁhﬁ&nﬂ 56 PP toaé’ﬁélﬁrﬁé%' (Wew) B?ﬁ‘té/bol?ﬁﬁér&%‘ﬁon

tetra ydro uran (THF), ethyl acet ate oxyet hanol ,
comp@sit@inet hyl f or mam de i sopropanol (1PA), and decyl
al cohol . 12. The device of claim 11, wherein said
agent is selected fromthe group consisting of
h9.dr oxyhetdeyicepeiclaito e whersin thenderhplding camptmendisiprovided

n an BB EAFABAR 20% G RaEN AR BB Blsrkdfen,
compa@bun 50% (ww) of a diluent conposition. 14. The
device of claim 13, wherein the diluent conposition is
present in an amount from about 7% to about 45% (w w)
oi0a p?ﬁhgmp‘ritlwlmiordewmmorsamy onelmwnim 1-Qr whehein the
| de.viﬁe. 15. Ti}e dﬁﬂ_} ce of cl % erein ?he -
polymgricglidh cEBIRRSEQN Birthed C@“é%"é?ﬁs ?rﬁ"Hﬁ“ AYTRPSHICEAABBYRING an
agent’d¥iedted m&hé@%lﬁw\lbws@fmg R cpRdryaiebhaiet efiers, keto-alcohols,
osition.16. e device f any one of clainms 1-15,
esters, ng? 3 %Q

s, GOMAPP sPiFes: %61’6}1- s 17. A

pre-polymeri zed silicone hydr ogel ophthal m ¢ device
reaction m xture conprising at |east one

st cotbesavigmphelaimridwhaeimerid aaant inpelestadliem the
group IHRINALAYERERANGY %enm?oﬁeeawmm - dfobtbRe CacétoRitle,

7, wherein said reactive denol d nponent
acetybmpnget@traﬁyagfe‘nfars eTHE), eaihvlraﬁﬁtﬂee detbepsy@tm@pb LNy
rivatives
dimetfip SRl o opa ol (PRl aBhy St L2t on
m xture of claim 18, wherein the reactive denol di ng

12.  The device of claim 11, wherein said agent is selected from the
group consisting of hydroxymethyl pentanone, N,N,-dimethylformamide, and acetyl!
acetone.

13. The device of any one of the foregoing claims, further comprising
from about 5% to about 50% (w/w) of a diluent composition.

14.  The device of claim 13, wherein the diluent composition is present in
an amount from about 7% to about 45% (w/w) of a polymerization composition

used fo form the device.

15.  The device of claim 13, wherein the diluent composition is present in
an amount from about 10% to about 40% (w/w) of the polymerization composition.
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conmponent conprises an agent selected fromthe group
consi sting of nonohydroxyacryl at es,

walrdoydeasyacr yl at es, nonohydr oxynet hacryl at es, PCT/US2007/006562
di hydr oxymet hacryl at es, hydr oxypropyl nmet hacryl at es,
nmet hacryl ates, acryl am des, nethacryl am des, and
m xtures thereof. 20. The reaction m xture of claim
18, wherein said agent is selected fromthe group

ﬁffg‘? Ioiﬂ'ﬂ? g’ﬁ?’fc%{%'gi gi](‘ f?{alﬁgﬁe ‘L Q%ﬁ Wftfgeracaqrapnsmg a color

comp@géntl am de, methacryl am de, hydroxyethyl acrylate, and
nmet hyl met hacryl ate. 21. The reaction m xture of claim
20, wherein said agent is 2- hydroxyethyl

et haCAYdrét@alyﬁ%nzjéHeslﬁ&ﬁfét F&jﬁ“fc@b%&ﬂﬁﬁaﬂﬁﬁéé‘h&é 28action
wherein said agent is 2- roxypropyl nethacryl afe.

mixturgzconmpesing attleast cmextslhlp@nrqorﬁaiwnm@oapmra@rﬂ%\a@mmgr and a

whae ©dHRPBhEIg conponent is present in an
reac“arrgumd??lhg Cﬁiﬁoultl 5% and about 50% (w w) said

m xture.24. The reaction m xture of claim 23, wherein

t de f
abSut SR sadiSR FRRAESlor it PLMherlh 38iP¥ERbe deRiBiding
compowmttcompmea anegsnt selgated Fromviter group bensistimg dof agrylic acids,
0 out 20% and
methaC(?chtggég‘, éa%vf‘%t ﬁheﬁgﬁ%n@rml%@fre%ﬁlg@eggct ion m xture
of any one of clainms 17-25, further conprising a
ent., ¢ ent erei.n, sa ent ,.conponent .
cOhpr 1 108 TR IR S I Fo b eiEh i FPRORE damilging
compoﬁerett émnpﬂé@xfj)bnlagem@eﬁﬁl cted m@d Ehlaé gczniolqi leonﬁsﬁmg of
et ones es, triles,. an al co
monol ey RS by reRcT Rt RO R AN R afiie
d:hydwos(yﬁ@tﬁgé@datéé omd oy Bfopyimetrihidiy n@éthbﬁ%@@é%ﬂﬁbﬂyémndes
ent angne ﬁh 4- di oxane, acetonitrile, acetyl
meth%ggpgnges,t%]q Yures helgo{. THF) . ethyl acetate,
2- et hoxyet hanol, N, Ndi et hyl f or mani de, i sopropanol

(1 PA), _and decyl al cohol . 28. The reaction m xture of
c2@i m Zhe reastien misturg of glaim 18, woeisin said agent iggelected from

the gr%ﬁl‘b%n%%‘ﬁkh;sdf' yL H%BFO)P HA )rf;ﬂ{éﬁtaEWIath Ry8RB8Bropyl methacrylate,
methacryhc acid, acrylamlde methacrylamlde hydroxyethyl acrylate, and
methylmethacrylate.

21.  The reaction mixture of claim 20, wherein said agent is 2-
hydroxyethyl methacrylate.

22. The reaction mixture of claim 20, wherein said agent is 2-
hydroxypropyl methacrylate.

23.  The reaction mixture of any one of claims 17-22, wherein the

demolding component is present in an amount from about 5% and about 50%
(w/w) said mixture.
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acetyl acetone. 29. The reaction m xture of any one of
clains 17-28, further conprising fromabout 5%to
wW@bmatlog0Lo (W w) of a diluent conponent. 30. TPET/US2007/006562
reaction m xture of claim29, wherein the diluent
conmponent is present in an anmount from about 7%to
about 45% (ww) of the mxture. 31. The reaction
m xture of claim 30, wherein the diluent component is
present in an_ anmoynt fr?m about 10%to abaut 40% %\g/név%
G4t neThe Reartion Stuse of FEIB A WHATRILIE Gmelging rengionent
is presertimf@nlamadnt frb HhSGt 2EHUNFE HPSUR3ER @¥/w) said mixture.
conmponent . 33. The reaction m xture of any one of
clainms 17-32 contained in a polar nold. 34. The
rERCt Phe %é&ﬁgrﬁ ufé of ma\%ﬁ’zmﬁ’eﬂw fl Qeﬁ’ﬂkﬁﬁ% Behtbonent
conprises an ethylene-vin al cohol copol yner. 35. A
is pregsnitan aneymaunbfrem @bﬁp?ﬁ%%r@’?d abeuy 39 Ypoy/up) seéd Mixtyee-d
menber; a second polar resin nold nmenber contacting

the first polar resin nold nmenber to forma cavity o
t22r ebEbereactiem tiztupe of aby iongt dfcrlaipamp <25, iforther comprising a

oo P gt S 8GR B0 B W A slece

from thegroyp consstipgl ofrethezaldtopolsd ethersf kéfoealcohplss esteas; ketones,

., conpasition.. 34a. t hod of producing a silicone
amid%HBg &l aaa\ﬁﬁgz%aﬁ:g’ﬁf)@srng the steps of: providing a

pol ymeri Zati on conposition conprising a

siliconcont ai pi ng .nononer., or croner _and a reactivye

Rt aTRE TSR RS O piein A8 iy ci 355 Sogst ¥ sgletted from
the grdé %%nb_ﬁsti&tgmﬂ Wdrbﬁﬁh_éthw bé?td??rw I(HMPi),P!J,tltdili_bxage, acetonitrile,

ol yneri zat'i on conposjition to form a polynerjze
acetylaqeteandetiayAEaran( i E), e acstatenr sloRHEhEeRhN. N-

dimeth@fdridiRide, isbprepandl (IPR),RHd/88EyI 28¢bisdil | cone hydr ogel
device with a reduced effort relative to separating a
substantially identical

28. The reaction mixture of claim 27, wherein said agent is selected from
the group consisting of hydroxymethyl pentanone, N,N,-dimethylformamide, and
acetyl acetone.

29. The reaction mixture of any one of claims 17-28, further comprising
from about 5% to about 50% (w/w) of a diluent component.

30. The reaction mixture of claim 29, wherein the diluent component is
present in an amount from about 7% to about 45% (w/w) of the mixture.

31.  The reaction mixture of claim 30,'wherein the diluent component is
present in an amount from about 10% to about 40% (w/w) of the mixture.

32.  The reaction mixture of any one of claims 17-31, further comprising a
color component.
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substantially identical conposition absent the
wa@lewoligiing conponent . PCT/US2007/006562

33. The reaction mixture of any one of claims 17-32 contained in a polar

mold.

34. The reaction mixture of claim 33, wherein said polar mold comprises
an ethylene-vinyl alcohol copolymer.

35. A polar resin mold, comprising:
a first polar resin mold member;
a second polar resin mold member contacting the first polar resin
mold member to form a cavity therebetween; and
a polymerization composition comprising a silicon-containing
monomer or macromer, and a reactive demolding component, located in the
cavity, or a polymerized product of the polymerization composition.

36. A method of producing a silicone hydrogel device comprising the

steps of;

providing a polymerization composition comprising a silicon-
containing monomer or macromer and a reactive demolding component as set
forth in any one of claims 17-32 in a polar resin mold;

polymerizing the polymerization composition to form a polymerized
silicone hydrogel device; and

separating the polar resin mold to reveal the polymerized silicone
hydrogel device with a reduced effort relative to separating a substantially identical
polar resin mold containing a polymerized product of a substantially identical
composition absent the demolding component.
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