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COVPCSI TI ONS AND METHODS FOR PRODUCI NG SI LI CONE
HYDROGEL CONTACT LENSES by Sarah L . Al nond and John H
wOoDRoo7/0Brssoni ng CROSS- REFERENCE TO RELATED APPLPCHATISEINE030424
This application clainms the benefit of U S
Application No. 60/707,029, filed August, 9 , 2005,
the entire contents of which are hereby incorporated
by reference. The present invention relates to
COMROS T THARES [ METHOPSFQRt PRAOBUCENG (3T L LEONE HNDRQGRL CONTACT
thereof. Mirre particul arl ygnykpge present invention
relates to conpositions, suctras |ens precursor
conposi tions, and nethods fby produci ng such
conposi tiqgns. .Background Ln,the product.i f contact
| enses, a%%3fy ri%&@ngI%ﬂg g?ggugégi %%ﬁké%ﬁ i on can
be placed on a contact |ens shaped cavity of a nold
assenbl¥ and can_be pol yrerized therein to forma
CROSEGREHER N%%ST@O%%%%%ﬁb B G2 Nshaped cavity of the

mpLdsassenblye i 5QT -8X 80P ene anPREYDEr bEabLe. | BPflication No.
precursor conposition can be exposed to ultraviol et

60/7PTgRR%r fhéar Pogpstymdri 28 0he Wonpost tiorconerys of which
I rizi conposition, the nold
S e

ns are ed and the polynerized
contact | ens can be renoved or del ensed fromthe nold

section. Existin ol yneri.zed siJicone. hydr og:

COREag Rt os TR aEkod G w Lh CpRTA T Lgffgoel contact
lenséRacggpt abhe Sudace ivwett ahekebfes. Toorwmkeasitlicoaaely, the

hydr ogel contact |enses have

present invention relates to compositions, such as 1lens
precursor compositions, and methods for producing such
compositions.

Background

In the production of contact lenses, a polymerizable lens
precursor composition can be placed on a contact lens shaped
cavity of a mold assembly and can be polymerized therein to form
a contact lens located in the lens shaped cavity of the mold
assembly. For example, a polymerizable lens precursor
composition can be exposed to ultraviolet 1light or heat to
polymerize the composition.

After polymerizing the lens precursor composition, the mold
sections are separated or demolded and the polymerized contact
lens can be removed or delensed from the mold section.

Existing polymerized silicone hydrogel contact lenses are

associated with ophthalmically unacceptable surface
wettabilities. To make silicone hydrogel contact lenses have
ophthalmically acceptable surface wettabilities, surface

treatments are provided on the lenses or an interpenetrating
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ophthalmcally acceptable surface wettabilities,
surface treatments are provided on the | enses or an
wonbeErpesset r at i ngpol yneric network (I'PN) of a porjseeso30424

wetting agent is included in the contact |ens. Surface

treatnments and polyneric wetting agent | PNs can

degrade over tinme and result in |less wettable silicone

hydrogel contact | enses. There renmains a need for |ens
polyﬁé@ﬁ@rﬁ@FWCOHDQSENiODS kopopyeduct ngestingoagehydi ogehcluded

contact |enses that have one or nore desiyabl . .
in theogeitiassd Lt as HF&ﬁc8xiﬁgﬁtﬁgpﬁﬁa6?V{ %Ofwﬁﬁr%c wetting
agenEorIt}?Q\fét : cérﬁdldle‘ejSEad%Uch\ﬂ&re vweht akidd tesul@andnt eedd keettable

There al so remains a need for silicone hydroge

siliconeaydress! preetrcorlaiffosi ti ons that produce

skl Legne fydragel gaaiaci,, ensgs thak@erdWdl$sitions for

durrng the nanufacturlng process to reduce incidence
prodoﬁldgnageltonehbydongattC®@h$@s HQM$©@ th@t have one or more

facturin 19 jprocess . t

de51ﬁég§ﬁeﬁﬁ¥5ﬁ1ej1éhs %?%%ursor é%np03|§§én rﬁh ds Warer
contbaE, prRduciuyg |§@§f@¢@CHESOEbEDﬂDDSSIIamﬁ N&ME hega. There

invented. A s descri bed.in nore detai

e
aL30pPEgahSiEt AGES. SOMpLACPBRnTRG BUBLeRPREa6RpbENE ] BRECUTSO"
comp@@h@hoﬁ@nt%@%p@ﬁ%%dﬁgaéylﬂayﬂé'H¥H¥H§éﬂ3é6HHKH@nlénses that
ormng a nacromer conposition, which conprises one or
are d@ﬁebéeld@éﬂn§oﬁbélW@ﬁgfﬁﬁ§PéhﬁﬁsPrP6?ﬁ§ngoareduce incidence
of a%géé/lQltl%%%r %%ﬁ&%%%t'ggns@@'cauQQH CORREI SRaBufacturing
nitiator or thermal initiator 8 contacti ng
procéhe prem x/initiator conposition with the macromner
conmposition to forma pol ymeri zabl e nononer cont ai ni ng
conposition useful in the production of silicone

Summaygrogel contact | enses.

Compositions, such as polymerizable lens precursor
compositions, and methods for producing lens precursor
compositions have been invented. As described in more detail
herein, the present methods comprise forming a premix
composition, which can comprise one or more monomeric

components, forming a macromer composition, which comprises one
or more silicon containing macromers, forming a premix/initiator
composition, which can comprise a photoinitiator or thermal
initiator, and contacting the premix/initiator composition with
the macromer composition to form a polymerizable monomer-
containing composition wuseful in the production of silicone
hydrogel contact lenses.

The present compositions are effective in forming silicone
hydrogel contact lenses having ophthalmically acceptable surface
wettabilities without requiring a surface treatment to provide
the surface wettability and/or an interpenetrating polymeric

network (IPN) of a polymeric wetting agent to provide an

3]
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The present conpositions are effective in formng
silicone hydrogel contact |enses having ophthalmcally
wacowpeaishe surface wettabilities w thout requPCTNG2@6/030424
surface treatnent to provide the surface wettability
and/or an interpenetrating polyneric network (1PN) of
a polyneric wetting agent to provide anophthalmcally
acceptabl e surface wettability. Silicone hydroge
ophtBanhactllensescaiaibied fsapfhbe preserdbiCOMOsSi tionsilicone
are_durable and are relatively easy to work with o
hydraaﬁilngfof‘ﬁécﬁarﬂﬁ%ﬁ%r%bB?“f‘Ffé E6RAPad g pseiensyeAmgesitions
are WING Lagham ngePLOEeAUyeSQr PEOYURINTLEORNt @klring the
| enses. Each and every feature déscribed herein, and .
manuggaehuand oévene corbiardt | benofst weueh mer @gfinguceast molding
e IS, 1.£.hin Lt cope of the present
proc%ﬁgé%%ig%rpé%%?%%g%fﬂgﬁh%ﬂgpgéﬁgﬁ%és i ncluded in such
akeonhbinadt evargr €éenotrautieattjpoéacioass st endndl@ach and every
addition, .any feature or conbination of features s
combRRLaR] P cAIPy SEx Al Uded T rOftany Brbctiment BFCLAGT within
the ER§RNtof nvaBt ikMbscthesenvdtk ihepraspesd s tohtt the features
. present invention are apparent in the foll ow ng, _
inclyded 1idd Heser PptF I I e3T€ an@tadiitidonlal inconsistent.
In Sheplosyreapbet abhed Deseri pbh@RnGRNBASI 4 ONGa RUGR 882y  be
silicone hydrogel contact |ens precursor conpositions,
specafdcakinodsxefugaki ngrsuch aegnpesiodddnenfaveetbeeite present
inveh@yggged. As used herein, a silicone hydrogel contact
ens Is a contact |lens conprising a hydrophilic
sThesencamd ai atilngr palspreertisc odnpahent prhatnhasiavéhghon are

i l.i.ty .and pht hal.m cal | y. t abl
appa Rt By MebrboRs Toaraidie o ehncateYi ook alslss, and
additnges st @Dek-1®sbee cont act

Detailed Description

Compositions, such as silicone hydrogel contact lens
precursor compositions, and methods of making such compositions
have been invented. As used herein, a silicone hydrogel contact
lens 1s a contact 1lens comprising a hydrophilic silicon-
containing polymeric component that has a high oxygen
permeability and an ophthalmically acceptable water ‘content.
Silicone hydrogel contact lenses can be understocod to be contact
lenses that comprise a silicone hydrogel material. For example,
silicone hydrogel <contact lenses can comprise one or more
hydrophilic silicon-containing macromers. Examples of suitable
materials used to make silicone hydrogel contact lenses include,
without limitation, , lotrafilcon A, lotrafilcon B, balafilcon
A, senofilcon A, galfilcon A, or comfilcon A,. Additional

examples of materials used to make the present silicone hydrogel
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| enses that conprise a silicone hydrogel material. For
exanpl e, silicone hydrogel contact |enses can conprise
woneo7o13sor e hydrophilic silicon-containi ng maecomse®e/030424

Exanpl es of suitable materials used to nake silicone
hydrogel contact |enses include, without limtation, ,
lotrafilcon A, lotrafilcon B, balafilcon A,
senofilcon A, galfilcon A, or confilcon A, .

contdddi 1émpad Exahpliestbbseanmercalislasddstboralle ihhd).S. Patent
resent silicone hydrogel contact |enses include those

No. dteliZA% di sclosed in U S Patent No 6, 867, 245. The

PIES 6t e S8t QLS HERIPId 6 StRP S tfp Praytdihd@ing a plurality
plurality of separate conpositions that can be
of sERAAlEd COTPBEATLABS pried®ht F3hs Y e€Gredped to form  the

pres&ATPOSL LI gyécuiwsrp[:sﬁsegig%wﬁri zaR!l &) ENs, PrESUFROFi zable

conpositions are placed in contact |ens nolds and ‘are
lens pot yoer s zedcawqriddyrs sidd e asy drogeintemit d@ns molds and

I h h hi gh oxyg: [Jdqt ] i
are GELEIToRbrt. Tey Fabl o TS | Al BT Tace oo that

have Wehti ghi | ickiyesn apdiracadesitabke i orefirbbles. wBidedrcom®ntent,
. hydr ogel contact(%gpse produced fromt

h i ]
desigdfidfosi fPGRS can K&ﬁ%%efors%§ %ﬁ%edwﬁégﬁggi§gggfrne,and/or

desisSieTe asod Of118led .£asdi iy HpifodUrsond it exagd e produced
for about five days or nore, including for about two

from webRs PEICSABEe COBPOSEACNST CaBouRe t HPF Ty T8y £* TANTEChgeP T iods
of t%{wefr&g&qug fhe prepend: COpDOS) L QNS 1AM | SRS & x8dfPle for

ormng a prem x conposition which conprises a
aboutpl fitati tyysf onomoner s iapgdudt her fognporent $Wol wWegke or more,
enbodi ment, .the.nethad conprises mxing a salt, a
or e%?%é%ﬁfﬁ%%%& &éé%%y gayﬁfst hydrophilig nonomer, a
hy dinephebi 6f nproteting $aeondekydiophinpos indnasercomprises a
different than the first hydrophilic nmononer, and a .
Step {BF  GORG LR Hhi T HbrionEOTh 11Ut el Thar B 1He® (helurality

of mbhé®érs and other components. In one embodiment, the method
comprises mixing a salt, a crosslinking agent, a first
hydrophilic monomer, a hydrophobic monomer, a second hydrophilic
monomer different than the first hydrophilic monomer, and a
third hydrophilic monomer different than either the first
hydrophilic monomer or the second hydrophilic monomer to form
the premix composition.

The method can comprise a step of measuring predetermined
amounts of the salt, the crosslinking agent, thé hydrophilic
monomers, and the hydrophobic monomer prior to mixing.

A mixing vessel can be placed on a stirrer for mixing the
measured components. The components used to form the liquid
premix composition are added to the vessel, and are stirred at a
relatively slow speed, such as from about 100 to about 500
rotations per minute (rpm), until the mixture becomes a

homogenous composition. Care 1s taken to prevent Dbubble
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hydr ophi li ¢ nononmer or the second hydrophilic nononer

to formthe prem x conposition. The nethod can
woanpriessoa step of measuring predetern ned anBAMUS2@5/030424

the salt, the crosslinking agent, the hydrophilic

nononers, and the hydrophobi c nonomer prior to m xing.

A m xi ng vessel can be placed on a stirrer for m xing

t he neasured conponents. The conponents used to form

formd Dol | WH d pr eakyo60aPOSHE F R argr addrd tempheivesseland to
and are stirred at a relatively s|ow speed, such as
prevéronthpodti adg s fFeet HOON rloEedFbrg- pel i mrresaprgurface

is updiNtllcLR8 Mx! yhe DEGOUES d-HAROOSNONS CAMPORELI LD /1 iquid
re’iS$ taken to prevent” bubbl eformation on an expose
intestadace of the conposition and to prevent the liquid

surface from breaki ng., The, expose urface is the, . _.
Sl t BB g H T o e L SRS at ST 1 71T qutdrring of
the WAkebLACeomddk iG8Idnal Ncebedi redd sni isaHees eds heg eian, magnetic

~the stirring of the varjous_conposi_tions can bhe
stir abasnpPrsediadiqigd G TagnePi’tetir Barctdfd £HRghsEs, the

stir?lﬂé PéaﬁFacifbéﬁrﬁ%iﬁﬁﬂ%“%i@¥¥fhgtgﬁéﬁﬁifﬁgﬂghdf%f the stir
practiced using a stirring shaft 1nstead of the stir
bar.bar. After conpletely m xing the prem x conposition,

determn ' L Ty. ot wi 0 - | nstr.yment :
T
visugbhy rot , wstichoas by merghingttheemnmounthefptdmix composition

can BBy B S her B o LApEeTEE8h el hg o7 e "BRSREnT the

amou@nabyt tgal cbnsd s e Si8Uehe agix by WOisdimimwd/do,aalyzing
gas chromat ograph . The prem x conposition can be used |

a2 Pof hieli af eltfieafr&RigoMIFeCSiy 1R X U3¢ NEhé dGFsheht sandrytical

inst +im&@s & 8t Y Ld fi@ @+ limited to, a gas chromatograph.

The premix composition can be wused immediately after
completely mixing the components, or it can be stored for a
period of time from about two weeks to about four weeks or more
from the date of manufacture without a substantial 1loss of
properties.

The components wused in the production of the premix
composition can vary depending on the particular properties
desired for the resulting silicone hydrogel contact lenses.
Such components can be tested using routine methods such as
forming a sample batch of silicone hydrogels using compositions
containing the components, and measuring properties of the
silicone hydrogel contact lenses, such as Dk, modulus, water
content, tear strength, ionoflux, surface wettability, and the
like.

In certain embodiments, the premix composition comprises at

least one component, or one or more components, selected from

the group <consisting of sodium salts, cyanurates, vinyl
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period of time from about two weeks to about four

weeks or nore fromthe date of manufacture w thout a
weubwstamsial | oss of properties. The conponent BCUAS2006/030424

t he production of the prem x conposition can vary

depending on the particul ar properties desired for the

resulting silicone hydrogel contact |enses. Such

conponents can be tested using routine nethods such as

pyrrd OFdBG @ sanplpikadr@dbief  sil igone dwdraaeed,s usi ngydrophilic
conposi tions containing the conponents, and measurin

methgpmpertitses anf (e Y3EHIERPErogel IrboﬁﬁéEﬁiPer%@éo,dgiment S
the ?g%gP?EXD%O Uy, SfpLoft ent o tgar $trepgth, foregoing

no surface wettability, and the like. In
compareyittai n enbodi neremp 1 &, he theerp xercionpesimpioss téonpr ¢gmgrise a

at | east one canpaonent, or .one_or_nore coQ :
com> B LTS RP RS SRR, SnEr ST e SOMBOPELLE, o one
embo BN At &She Vigydrp r addrtporEs, i iydrapipalises the following
met hacryl ates, hydrophilic nethacryl ates, and ,
ComeﬁﬁmWthetam(ﬁSQ%umn cBFPAF V! enb SHLACRES CLPAES pr enSE LA LLYL

isocFHPOSI | OR-GOAPILsas, each Lind,hei EopE8RI NOmethacrylate, 2-
conponents. For~ exanple, the prem x conposition
hydreoanipri e me tdaesiviatieon awdi Bhvi gl otiese Barke f tathete
e ne Yol t,.t r.em : [ :
B e
less suthamsutti neb@junridldgtyl sonylaimmata,nate, less than 1%

, vinyl -2-pyrrolid [ -
trlaii%&o%ﬁﬁﬁﬁ% uﬁgghagfg¢%ﬁ€?qgﬁgyk—@?59?95Y£9£§o1§done, about
113 N VisepbrNymret hylageiamidee, | n asowddi tilesal 2-hydroxybutyl

enbodi nent, a prem x_conposi tion conprises |ess than
me thaopwefiam i dceyPusul Pos STiRAEN TELEY (hgRtABGde - Each of

thesd I d ot dRRACYRANULAL €nd@RPYULoa3%® be wt/wt percentages.
N-vi nyl -2-pyrrol i done, about 11% i sobor nyl

MEthaprgsen e, mabbads 18962 2Rpar eyiyle a step of forming a

macromer composition. The macromer composition formed with the
present methods comprises one or more silicon containing
macromers. In certain embodiments, the macromer composition
comprises two different silicon-containing macromers. In one
embodiment of the present methods, the method comprises mixing a
first silicon containing macromer and a different second silicon
containing macromer to form the macromer composition.

The method can comprise a step of measuring predetermined
amounts of the first and second silicon containing macromers and
placing the macromers in a mixing vessel.

The mixing vessel can be placed on a stirrer for mixing the
macromers. The macromer composition is stirred at a relatively
slow speed, such as from about 100 to about 500 rotations per
minute (rpm), until the mixture becomes a homogenous
composition. Care is taken to prevent bubble formation on an

exposed surface or in the body of the composition and to prevent
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met hacryl ate, and about 18% N-vi nyl - N-net hyl acet am de.
Each of these percentages can be understood to be
waoRhomo2Esn cent ages. The present net hods can al BOT/US2006/030424
conprise a step of formng a nmacroner conposition. The
macronmer conposition formed with the present nethods
conprises one or nore silicon containing macroners. In
certain enbodi nents, the nacroner conposition
the COUPFhLses trwordi ff.erpntngsi | iLHN- goHLALEHENTY HBET OMYeS. premix
In one enbodi nent of the present nethods, the nethod
compepnpréses mxing a first silicon containing nmacroner
Btk as i [ 164 b 8ERNMy ShhE£ORe £ONESHNLAYMRIARI o0 on the
form the macronmer conposition. The nethod can conprise
partiacistap obropastieng preedeeer mifred ambant sesfultthedfirstlicone
and. second siljcon contajning macroners and placin .
hydr??ﬁ?‘nﬁ@P&ﬁﬁ?s #?P%f%ﬁ xi%%“%%s@%??oﬁﬁgfrﬁgﬁpng'%e§§§%8d using
rout & begHcagedsaBha $§i rfemiher A xédgpIde EmehoNers. silicone
The macromer conposition is stirred at a relativehx
hydregghe spedtd suehaes  r iR b FRM 4D 11¢ abdift  SeRFromers,

meastP1A | QRSpREE 1 ALNWE CHEMs i1 iWird ngrﬁagiuk%nQ%%Qmﬂ%nses,
a honogenous conposition. Care is taken to prevent

such biaisbl Bk f omestilors -onwahke ex|s68EG nSur f Ber 0B trRNERE  bobgnoflux,
surf%getrg%éggg¥¥ﬁ§!QHMQQ%gtgiQ%eventthe.Surface frpm
redﬁlng, a s “di scussed for the prem x conposition

The sckbteinncoetbbdingnbacr orbes dadmrstar ysideipemdi ngewina ining

t he parti_cul ar pr rt.i.es _desir for .the resultin .
nacr &I (oo “hyth OB RO ACE T EndE SICR e e ‘o having
a ndledastredwdsing raut bpeudethads) suakl ashfof mingaats a high

sanpl e batch of silicone hydraogel s using conposjtions

OXYI ¥R BT T At HeY nefer dnet 5L CHHY PERSIHS o Pridiser 1195 gproduced

therd Hgorpl | 1 cOngy hydeeggh ncontmdqihRRges, sued asePénd silicon
nmodul us, water content, tear strength, ionofl ux, .
containing macromer 1is a polysiloxanyl dimethacrylate having a

and

molecular weight of about 15,000, and which imparts a high
oxygen permeability to a silicone hydrogel contact lens produced
therefrom.

In further embodiments, the first macromer <can  be

represented by the following formula:
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surface wettability, and the like. In certain

enbodi nents, the first silicon containing nmacronmer is
wa 2ploenssd hyl si | oxane met hacryl ate derivati ve Raviusgnos/30424

nol ecul ar wei ght of about 1,200 and which inparts a

hi gh oxygen perneability to a silicone hydroge

contact |ens produced therefrom In certain

enbodi ments, the second silicon containing macromer is

a pol ysil oxanyl dinethacrylate having a nol ecul ar

wei ght ofCHabout 15,000, aRHzwhich inparts a high

oxygen pgrneability to a filicone hydr ogel cont act

| ens produced therefrom Itn further enbodi nents, the

fi r stCHyaCCoOOBLNEAOCHROCghEeoeltEd] by the fol | ow (EpMM)

formul a: CH3 CH-, , I CH3 wherein, Y: - (SO n -

CH3 This tateriall, identified as FMM (CAS #

697234-7607), has a nunbegyaverage nol ecul ar wei ght of

about 1400 or about 1200. In stil] further

embodinents _the secand nmacraper. can be represented by

the following fornmula:CH, CH3 CH3 O 0 wherein, CH3
,0OCHB Y : - (SO 140 - (SO O

CH,
wherein,
CH;
Y: - (Sio)n -
CH;

This material, identified as FMM (CAS # 697234-76-7), has a
number average molecular weight of about 1400 or about 1200.
In still further embodiments, the second macromer can be

represented by the following formula:
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This material, identified as M3U (CAS # 697234-74-5),
has a nunber average nol ecul ar wei ght of about 15, 000.
wonooy@eisaddi t i onal enbodi nents, the nacroner PCT/US2006/030424
conmposition conprises the conbination of FMM and MU
descri bed above. In other enbodi nents, the macroner
conposition conprises M3U as the only
silicon-containing macronmer. The present nethods may
al so conprise a step of formng a prem x/initiator
conposi t4¥en. For exanpl €M net hod may conprise a step
of contacting the prem xjconposition with an initiator
to form'the prem x/initiator conposition. For exanple,
a nmetho@CRyHABABFiNeeCHd8i fylH priedet erni ned a
ofthe prem x conpposition;to a m xji ng vessel, adding an
initiator to thg prem x conpositijon in the m xing
vessel, d&nd stiPring theCphrem x/ijnitiator comnposition
so forned. The stirring is perforjmed to form a
hgrpgenous—-conrpos-t-or—w-theut—beaki ng the surface of
the liquid conposition or form ng bubbles within the
body or the surface ofC he |iquid conposition, as
déscribedherein . A variety of initiators can be used
,o fornmithe premi x/initidtor conposition. In certain
erfbodi nent e _canprises an ultraviol et
phot oi ni%llic:iflbégl.g“q i rrﬁlr?“té)%rgﬁggffi c enbodi nents, the
initiatgr is diphepyl (2,4,6- trimethylbenzoyl)
phosphi ne_oxi de. Q%her s%gtable photoinitiators or
thermal $Hitiators’ can be’identified and used in the
present conpositions by routine nmethods, as discussed
herein. The present nethods may al so conprise a step
of fBPPASG‘a pol ynerizabl e nononer - cont ai ni ng
conposition. For exanple, a

CHa C,H,CFy  C3Hg (OC,H, ) ,OCH;
| | |
Y: - (Si0)140 - (8i0)30 - (S8i0O})s
| I |
CH, CH, CH,

This material, identified as M3U (CAS # 697234-74-5), has a
number average molecular weight of about 15,000.

In yet additional embodiments, the macromer composition
comprises the combination of FMM and M3U described above. In
other embodiments, the macromer composition comprises M3U as the
only silicon-containing macromer.

The present methods may also comprise a step of forming a
premix/initiator composition. For example, a method may
comprise a step of contacting the premix composition with an
initiator to form the premix/initiator composition. For

example, a method may comprise adding a predetermined amount of
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met hod may conprise contacting the prem x/initiator
conposition with the macroner conposition described
waen@in1so form a pol ynmeri zabl e nononer - cont ai RCTAYS2006/030424
conposition. In certain enbodi ments, the nethod may
conpri se addi ng a predeterm ned anmount of the
prem x/initiator conposition to the nacroner
conposition. After adding the two conpositions
the pagetkercondes ingthod arey vorpngseestsedri rgidimg an initiator
esultin ol ymerjzable noner - cont ai ni ng conposition
to thEy R6EP i CPUBCThGL Q7 b7 oBRY i FheY oY pOREt! ST adkibrind the
premi REiEOPDPOHSHE | OBo@pos Nti@Tlucsog Bubhkas witlihe t herhodiyhg is
or on the surface of the |liquid conposition, as ,
perfeegedi bed IREfeitn DA IEHWE - FHSH et 71 it dreaking the

surrROL YRR ir7ablig JIRONREERY ARG COMASIHd ASHb WY Gl thin the
conprises FMM'and MBU, can conprise about 9% wt/wt %
bodyobrFMY &bousundssen Pt Lo NBIGUighotamBIvktityrat f @mgcribed

heregﬁe-nix conposition, and less than 1% wt/wt ofthe
initiator. If the conposition includes a tinting

agentvartike yt i ndfi ngiapgeidtoss al senpr ésentused antanouitrm  the

less than 1% w/wt, such as about 0.1% wt/w ., Since h
premi RAIRL BLRHPT conpBRY T o may cOiprFEEEan ul TFRVT ofigRts,  the
initPBObLI Nbdm@t0des WRIinChull Bkbi;abest pobydmsizidiaabraf then more

components of the conpositions when exposed to
specyfi ¢ aviRAC YMEGHS, t hehamodmtl LR LGt r avf ol sibhegyt (2,4, 6-

trim@%ﬁﬂ%?eﬁ?§¥Pfepar d<¥h@fLea mysti jee control bederFOr suitable
exa e, I'T would be beneficial to exclude |ight
phothanihfaonaver ehige tmahoin & 12 heaws 500 npe f tdemthieled and used

in tihnémgir%t gng CiOnIl’ilg;&/SiitQO%i C}g%t r]:%uctqmosﬁl&:lqgés ar8s discussed
prepared. Reduci'ng or preventing exposure to the
heretthtravi ol et |light can be achieved by at |east one of

the follow ng steps: mxing the co osition% and :
cBHﬁogFFFSHtcaﬁégﬁgﬁt3%%1 rc%@égkﬁ%,aoﬁ §Bs&d| forming a
polyR@¥iPfbBe monomer-containing composition. For example, a
method may comprise contacting the premix/initiator composition
with the macromer composition described herein to form a
polymerizable monomer-containing composition. In certain
embodiments, the method may comprise adding a predetermined
amount of the premix/initiator composition to the macromer
composition. After adding the two compositions together, the
method may comprise stirring the resulting polymerizable
monomer-containing composition without disrupting or breaking
the exposed surface of the composition or introducing bubbles
within the body or on the surface of the liquid composition, as
described herein.
In certain empbodiments, the polymerizable monomexr-
containing compositions, which comprises FMM and M3U, can
comprise about 9% wt/wt % of FMM, about 40% wt/wt of M3U, about

51% wt/wt of the pre-mix composition, and less than 1% wt/wt of
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ultravi ol et bl ocking coating or shield, situating the
devices used in the nmethods at [east two neters from
wanyomerdows, using yellow Iight bul bs or |i ghtCbmiSk®e/030424

that do not emt UV Iight bel ow 500 nm using

coverings of one or nore of the devices that bl ock

i ght having a wavel ength shorter than 500 nm and

ensuring that any non-specialized |ight sources in the
the Jxmurﬂojatgamr ed%r@%v@qrmﬁmwﬂn ITed ustess entt irdtined S IRk

| so conprise_one or fllterl S a o

tlnt%ﬂ%ﬂﬁﬁe rexa Pe?rtﬁe presen Q%ﬂ%@é %%sgcghgglée gm/Wt'
such Hepefud id.tier tgwthe pol yneri zabl e nnnonercontalnlng

conposition. In one enbodjnent, the nethod conpr i

i ot 0| DBFOBYT eAETOGT H6 <O BV obyIERe SEnyor Brraviolet
photoslrmﬂlaartér‘ | @11 Vil i@ tRQr &Sl vER etaween lom@and Zépbnents

iTter 't he pol ymeri zabl e nonomner - cont ai ni ng
of Uh@np@@mppgmtnﬁﬂé arothereXpsas] (@ féﬁﬁFaVFPﬂ?Erehlght' the

ol I 0 0 n 0 T
amosf | YT EPHL S TONONRG DLk 0 BpECRasiL b0t 0hSa must b
contmrjted;ul at Bsr amk/amplany i sewmntlidnubés kmmsfelqwlchtﬁayexcwde

, resent int t Th I ;
llgthﬂékkﬁQI%n %P SI ggpﬁg1r§!%ﬁigﬁ%08|r$&%§ ediate

v1c1d§tﬁubﬁtaﬁhbw|®hér@SmszDaI®m§ubaéegn&mﬁnﬂd Reducing or
di sconti nuous phase., The reseni gEﬁhods na
t

Prevestiptd seX R IRy %PtF%?lHé agen? ﬁghBoFﬁﬁe%'zéﬁﬁ€eved by

at 10D0PMRLCONt ak AENGAABRAsHt ipsthe kiRt hBY td@entomddsitions
be added to the pre-filtered polynerlzable

and Wxtmtmmwmﬁmw stexs the 91 Itessed s having a

ri I I t'aini 0
ultrf gfﬁ: %?B ?ﬁ Qﬁ%ﬁd9@€n§#|§@geg g?n%i%$é¥%?%?Fﬁge<jev1ces

usedagﬁnthéOméhhoﬁslaeréeapmlymermwabh@ mmmmnﬂnxxWﬂQﬁQWSK;USlng
e GO T ToLhod T, 20 SAIDLASE BLI T O 15
below 500 nm, using coverings of one or more of the devices that
block light having a wavelength shorter than 500 nm, and
ensuring that any non-specialized light sources in the working
area are switched off.

The present methods may also comprise one or more filtering
or separation steps. For example, the present methods may
comprise a step of filtering the polymerizable monomer-
containing composition. In one embodiment, the method comprises
using a polypropylene, glass-polypropylene, nylon or similar
filter having a pore size between lum and 20pm to filter the
polymerizable monomer-containing composition into another vessel
to form a filtered polymerizable monomer-containing composition.
This filtering may be effective in filtering out any
particulates and/or any discontinuous phase which may be present

in the composition. The resulting filtered composition can be
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containing the tinting agent w thout breaking an
exposed surface of the I|iquid conposition or

wonowedisso ng bubbl es within the body or on therPesuSame/030424
of the liquid conposition, as described herein . Any
suitable tinting agent may be used in the present
conpositions. Tinting agents are sel ected based on
their conpatibility with the other conponents of the

under%&%%@nttgoggpsétE%ﬁ%os@%i@ﬁlHjﬁﬁ;thgi%dﬁgﬂgﬂﬂﬁaQQy free of
permt a silicone drogel contact lens forned from
partﬂdﬁiam@esenﬁ/omnpastbhbhsu©@sb@hw$%ualized after
pol ymeri zation of the materials. | rt ai : ot
efsodPREAES] tWﬁqu4%ﬂ ﬁﬁaag%g Oi§i%1gbfﬁ%dggglng a tinting
agentPa¥ i ehesphayhnBgianb by enagensaxcontepaihg cbemspgetion. The
. dinension, such as dianeter, |ess than. about 3 mm. .
tintiQcheRYeNht i9R) aB€nta¥Eah be' st PRAT hao e R Fapertzable

ﬂ¥¥u SiZes ddididitngnar@as:@ngheolfinB®red polymerizable
mono n ! .

referaaL . ?hecﬁﬁ%tyng agent is sized to passzihﬁgugh
monornge f-ddnera ighévioc ecerETh it o | t ANt IRDT ofPBSH oy, ERg methed

exanmpl e. of a .useful .t. [ ' ' -
compiﬂqég)qQ§%%ﬁtéh%]%ﬂ%%&?%éﬁggﬁgt e%ﬁ%fi%%%%g%?%gﬂ%ﬁﬁglzable
monondr -sitsfendedd ncomeodBU wonposiité omettedcmdiedadboyeonprise

- to forma tinting agent .conpositi ' i fi _—
see i e AR tORRbEorT R DR TS, s cion
cont PO W Zabt g1t Nieferton iai i utg eeriasid iaon,edgmsed surface

present net hods nmay, conpri se filterinq ih resul.ti.ng

ent | By
of tleenbbdiid oROTRRD SyH rifest Bt @HSG e S5 Vg Hghi s Loy

or dP' 54Or isNg rapd/ of ¢ dispensiing itthe cbnpak i €08RPS| 44 OMdescribed
n certain enbodi nents, nmethods nay conprise rinsing
hereime syringes with an organic conposition, such as

o br 6 HadrHG ¢ R T LI A praturee Carmost] o resent
compositions. Tinting agents are selected Dbased on their
compatibility with the other components of the present
compositions, as well as their ability to permit a silicone
hydrogel contact lens formed from the present compositions to be
visualized after polymerization of the materials. In certain
embodiments, the tinting agent is provided - as particles having
an average maximum particle size dimension, such as diameter,
less than about 3 um. Other tinting agents can be used that
have different maximum sizes, 4including areas and volumes.
Preferably, the tinting agent is sized to pass through a filter
device used to filter the compositions.

One example of a useful tinting agent is phthalocyanine
blue. Tn certain embodiments, the phthalocyanine blue is
suspended in the M3U composition, described above, to form a
tinting agent composition identified as M3U Blue.

After adding the tinting agent to the filtered

polymerizable monomer-containing composition, the present

12



10

15

20

25

30

to the syringes. The filtering into the syringes may
conprise using a pol ypropyl ene gl ass- pol ypropyl ene,
waybomw2asosi milar filter having a pore size bePGEAIS2006M030424
and 20mm . This filtering may be effective in
filtering out any particles and or any discontinuous
phase which nay be present in the conposition. A s can
be appreciated from above, the filters used in the
methd@fsesr%l% RIS eMayi hake: MPr nsi zessihainAr eohpbgetion into
~than the maxi num size of the tinting agent. The .
syrindelst eding sstidpgedeSerithad héei PAfay e ffacti Céd By and/or
dispdEIN gtﬂecogﬁgﬁgt!98m$559£i59,add'fﬁ thedd i | NGnbodiments,
agent” or after adding the tinting agent through a
methddd t ey Thempirliser srivayihavetiae poser siges f rofitabcut prganic
nm t,o about 20 mm,. JIn. certai j rent s, :
comp o Lrd G abitt 3o L v A SR prBVY ok aar @rYing
the &¥Stnddd tiGEfOFe asd@in@r thedgankill tiens grrdmtrsor momposition
certal n enbodi ments, a conposjtion without a tintin

to t%@eﬁvrﬁggFFPteﬁ@§\ﬁ%%?%?a %s%n¥?|FE?,SarﬁPﬁFanﬁgg%ﬁW@rise

usingd a?d%%qy%gpbﬁgeﬁb|t@ﬂ§§5F§BP9§Ebb?Den@ﬂd Ayeort | 1 NGimilar
agent -containing conposition is filtered with a second .

filtey |hasritmvd ngose pat &8 sPeevenat 1H8 greatfdim harf tife f11tering
are_sij t fi {lter n_yvi,e { b ,

ey B CattefeSlat it LEi s i P Datle s o ghe or any

discmﬂilmﬂim prstsep wifiodi megt ibey rrefsdnteriod, the maggposition. As
ol ynmeri zabl e noner - cont ai.ni ng.-c it L pt

can B P8F881§§??g8§9msﬁ%883fhénﬁ%gﬁhgggggbﬁégg PR present

methd@&ﬂOﬂEQ'Qﬁﬁkﬂiﬁbﬁ@ eaapesitiamn ksel ilghtgesenshdn véhei tmaximum

~ is desirable to use syringes made froma materi al
size \iff A9 Acinddé¥ &FStitravi ol et bl ocker or filter

tOQ eyent o pL £gaLULe sPlydmF izl | RBrefnt R yCOMPOBIrbicoiced by
in the syringe body. Sanples of the conpositions can
pass iy obtedmees firiom tigdor to adding the tlnting agent or after

adding the tinting agent through a filter. The filters may have

a pore size from about 1 pm to about 20 um. In certain
embodiments, the pore size is about 3 pm. The filter can be
provided as a disc filter or as a cartridge filter, or both. 1In

certain embodiments, a composition without a tinting agent is
filtered with a first filter, a tinting agent is added to the
filtered composition, and the tinting agent-containing
composition is filtered with a second filter having a pore size
that is greater than the pore size of the first filter.

In view of the above, it can be understood that the present
methods may comprise a step of directing a filtered, tinted
polymerizable monomer-containing composition into a body of a
syringe. Since the polymerizable monomer-containing composition
is light sensitive, it is desirable to use syringes made from a -

material which includes an ultraviolet blocker or filter to
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syringes, and the sanples can .be processed for
quality control using gas chromatography and other
waned7nykisal techni ques, such as a spectrophot ORETRIS2006/030424
The present nethods may al so conprise a step of
degassing the filtered, tinted, polyneri zable
nononer - cont ai ni ng conposition. In certain
enbodi nents, the degassing is performed using a vacuum
prevaven mrghatidregemlydedrzatdeovenpifonsdhemechodgsbtion in  the
. degassing can be performed wi thout departing fromthe
Syrl%%?g%??é%f the invention. The present nethods may al so
cswamsll@@ cd OSi e t hempysiingensodyahor bet obageiné&dr from the
~exanple, a method may conprjse placing . a piston.in the
syrings¥ngenBody’ SIRWES aciﬂ@r?ﬁg@rﬁrﬁsaagfﬂ, & Bt g @ontrot
usin&aBaln c’ﬂlﬂ»&ﬁ&d?jra%g/ Syt d NgenBedYnadyitiidges R iqle’gd such
the filtered, tinted, polynerizable nonomer-containing
as acomposiepiont eegtde pl aced onto a rack for storage. The
r I pi syl ng a d.tqfacildt ;
D R R o e S T he  ehe precuitor ! dgassing
the confidsierieal) in contedt | emnslnplasi s to produee-containing

si|jicone hydroge|l contact .| enses. The present metho
compid 6. ChpTebe S v B BHT Rt oF g T hery T erba - Performed
usingl at ﬁgc@@ﬂnyﬁeé{lzabﬁenﬂﬁﬁﬁdj@ﬂi: cootRéni agneenpbsidl anetdtods of
a tenperature |l ess than roomtenperatuyre (e.qg., .at a, .
degagehper a8l 8¢ &8 TPRERC2035ER T, doRacérTd] §+‘r°9“ the spirit of
the EAPOYients, the conposition is stored at a
tenperature between about 00C and about 5C. For _
eXagpbeesene G@ﬂﬁﬁﬁﬁi%ﬁx dFSP aEREPESARAICAOFGRY the syringe
bodycgnppéltglrggef.l ! lE%q' SE, %_S,” C%%§tﬂf%dﬂb@ise placing a
refrigerator or other cooling apparatus .
piston in the syringe body, such as a syringe plunger, and

placing a cap on an end of the syringe body.

Syringes containing the filtered, tinted, polymerizable
monomer-containing composition can be placed onto a rack for
storage. The rack containing the syringes can be used to
facilitate and enhance the dispensing of the lens precursor
composition in contact lens molds used to produce silicone
hydrogel contact lenses.

The present methods may also comprise‘a step of storing the
filtered, tinted polymerizable monomer-containing composition at
a temperature less than room temperature (e.g., at a temperature
less than 20-25°C). In certain embodiments, the composition 1is
stored at a temperature between about 0°C and about 5°C. For
example, the composition, or racks containing composition filled
syringes, can be stored in a refrigerator or other cooling
apparatus.

The storing of the final composition can occur for a time

period of about five days. For example, at a reduced
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The storing of the final conposition can occur for a
time period of about five days. For exanple, at a
woedurgedisenper at ure, such as from about 00C t oPabms2006/030424

50C , the conposition can be stored for about 5 days

up to at |east four weeks w thout |osing the chem ca

and other properties of the conposition. At room

tenperature, the conposition can be stored for at
tempeé£ASird WO days. ZBe lrenses Ppduceskaisi pg t B@cRkesSHTC,  the

systens and net hods can be understood to be extended
compewhlieoneaet Prersesedrdoredmmite, S tBry$ edBedocat pPeeast four

week%g_ugi_t%%ﬁgﬁ% C%ieHng§k§1f%dm5 éflagreggrel@gs of the

our wi t hout undue di sconfort or danmage
compd ®i t hen eyeAt Ceotmi pelhpasesucan e wormpdoit iain | @astbe stored

five days, for exanple for about one or two weeks, or
for ?%rl%%%%ttW?ﬂ4%%f'days or nore. The present nmethods may

benhénuakky pebocerd Wiyt omat pdesént celjs@iels and methods
enbodi nents, each of the stggs is autonmated. For
can dganghecrehecfodd n§Cof S¥HRNSSH i iGES wWFPRteRe lenses.  For

examGOIPOShli ONs, &aN ben PeyS ofed ﬁ?nQﬁlb¥r96nywédhﬁ¥huously for
aut omat ed device. In addition, fhe gresent nmet hods ma

more | hbkodenenelayt hbre st 2pshefreodiigheré syduegeliscomfort or
damafgdégf@xrggge f@&#éafﬁrg%wésedcam gﬂ@'@odmeféyrwgfé st five

h certaln enbodi nents, e syringes and syringe racks
days ar €cxol exanpiled.foFor alexanplome aonetthed maypkenclamde for about
thi glggin% one or nore colored stickers on the syringes
TShdPiRe SYritge racks so that the syringes and/ or

reekSp £afe N PEOPSRId Yma gend i haedally serfaimed or automated.
enbodi nents, the syringes and the syringe racks have

In cepéadameRAGMPSdi nF 2 het £66i iy Shevi ckd Exhopated.  For

examPlOVi ded iinstead r thescg 9&%@96%1% itheAdidd N thi®ns can
t he col or codes.” For exanple, the syringes or

be performed manually or with an automated device.

In addition, the present methods may include one or more
steps of coding the syringes and/or syringe racks structured to
hold the syringes. In certain embodiments, the syringes and
syringe racks are color coded. For example, a method may
include placing one or more colored stickers on the syringes and
the syringe racks so that the syringes and/or racks can be
properly identified. In certain embodiments, the syringes and
the syringe racks have the same color coding. Other coding
devices can be provided instead of the color codes or in
addition to the color codes. For example, the syringes or
syringe racks may include a numbering scheme, machine readable
bar codes or other devices, and the like.

In view of the disclosure herein, another aspect of the
present invention relates to lens precursor compositions.

In one embodiment, a polymerizable lens precursor

composition comprises at least one of, and preferably all of, a
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syringe racks may include a nunbering scheme, nmachine
readabl e bar codes or other devices, and the like. In
woi2eon/0efssb he di scl osure herein, -anot her aspect POTfUSR(06/030424

present invention relates to |ens precursor
conpositions. In one enbodi nent, a polynerizable |ens
precursor conposition conprises at |east one of, and
preferably all of, asalt, a crosslinking agent, a

salt first diydsophikihe nmegener, a Midrapholideopbhoter ,m@nomer, a

- Second hydrophilic nonoper different than the first
hydr afeidighi TR-OHomorferS® ?fbéam(‘?dﬁ%h%%ﬂu‘? I I frioifent than
the @iiberenlilpaniett hemdde fidsd hBydmaphi iy BpranEe Gfonomer
~__the second hydrophilic nononer, a first silicon
diffexamntai i meéibREr, the di F¥eslenthwesid 140 i geRomer  or  the
secor%)nl% Jipc%gglrglfla&rn? mef?,nda aﬁifﬂtéﬁiﬂfom J@ﬁtaining macromer,
conposition nay be a filtered conposition, as
a ddifferssed hereimd Theéltonposiddrdmimaycbe proxdrken) i naad an
syringe body which is made froma material which
. E@ﬁdes.an ultraviolet |ight blocker. In addition, or
taht@_r@@ﬁpa@im,od hex pries ent £ COIPOSH t &oMSo SRy @O s S scussed
tinting agent. | n view of the disclosure herejn, in
hereghe eRBRAFHBRTS:E Ier& prRRREVF: SHpohi 11 O EUipries Which
is el U@}fgfnoq YhasHkfosucpi Nat e4nkhbakkylad s@ayaaviater light
N-vinyl -2-pyrrolidone, isobornyl methacrylate,
bloclgehydr oxyBut yl agdi haeryl at@r NaATRANANFEERY acefARi dgresent

ol ynet hyl si | t.hagryl.at.e ivative having a
Compékﬁ%&ﬁﬁ%f%%%igﬁg OFE§€03?H¥}ggOag%§%which inpartg a
highvbaygen pesn@abclosyre charsini comeohyderdgediment, a lens
contact | ens , produced therefrom,.a -(Pol silong $ nat
Precyr et h&OMPPat lﬂﬁvi%odnparﬁ?oe]secﬁné%u%i ST a%ou%, suceinate,
trialby 000, apdcyhhehatepart snavhigh-oxygerno pataresbi | i tysobornyl

to a silicone hydrogel contact | ens produced
methacrylate, 2)£ydé%xybutyl methgcryfate, N-vinyl-N-

init

methylacetamide, polymethylsiloxane methacrylate derivative
having a molecular weight of about 1,200 and which imparts a
high oxygen permeability to a silicone hydrogel contact lens
produced therefrom, a. polysiloxanyl dimethacrylate having a
molecular weight of about 15,000, and which dimparts a high
oxygen permeability to a silicone hydrogel contact lens produced
therefrom, and diphenyl (2,4,6-trimethylbenzoyl) phosphine
oxide.

In a further empbodiment, the present polymerizable
compositions are free or substantially free of oligomers or
polymers derived from vinylpyrrolidone. Without polymers of
vinylpyrrolidone, the present silicone hydrogel contact lenses
of this embodiment do not include an IPN of a polymeric wetting
agent.

As discussed herein, the present lens precursor

compositions can be placed in a contact lens cavity of a mold
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therefrom and di phenyl (2, 4,6-trinmethyl benzoyl)

phosphine oxide . In a further enbodi nent, the present
weoaborrerisaabl e conpositions are free or subst arCTaiSkop6/030424

free of oligoners or polyners derived from

vi nyl pyrrolidone . Wthout polyners of

vi nyl pyrrolidone, the present silicone hydroge

contact |lenses of this enbodi nent do not include an

asserlhlgl'\&. anf Q%y o%e@etﬁbn% ageimerfz 8t dbsCUSRBEe, such as

rein, the ent | ens precursor conpositions can be
ultrp¥iacedt |h1@mconta®tea|ten3cccaﬂq>xry of sa lislodas Sedslogeand-ontact

b d
rens UF FRBRSEDeL B, PELYEEEL A BN AR SRy USRS, prcrigea an

the po8tast b@@&ur%ﬁncempOSEdlbﬂsheatsteadt loeEr malphoto:mltlator
Initiator is provided, in the pres Brecursor

For eumpostti bAe FABPRAYUCHPR aCpRoPSi M C§ oPD, SFgroncave surtace

of a®X%afrLer tBgscarnesiddan osan 36 Pl A6L 0 il eh CiHEAV cechnique
surface of a contact |lens nold section using any

or d@mn@@ntlbmaﬁet%%h®|ﬁ@%O@#m%ﬁﬁﬁmxihqrFQﬂﬁQ%ﬁqion is placed on
J@fcda\)"éems%rfggg CQang' tégpn At Rlaced 8@5{3@§s§9@09é/;?paratus

ace using an auto di spensi ng appar atus wh
which nthatlese onenef of héhpr epfd-1idd esly re yngesy edi Stllfasle::ﬁed herem

h rein. The _di ense of the. conpositiagn
R%ﬂﬁ%ﬂjOGSlﬁg a ?%%%ﬁlF%%% dﬁgldgflvgggagglled using a

press&hlﬁpié‘tg deyi @%l&%r@dcmlh p'ﬁhtps.,ngdld?e:\r:eiee aml a conduit.
repr oduci bl e amounts of the coqggzltlon

Thus g Sp8RSEHCORPE LIRP HEHSAPY S 7 6P cERBpgomposition can

be dli%%%&%be%ﬁthﬁttﬁ@e esert sitifane hydrogeh eent@tderstood
| enses are cast nol ded contact | enses, and the

that addie | Greisestepsidicenst mstERIRL maHGdS tar 4SRABAN 368  Cast
moldggrg&gvan{ oLdLg ryﬁﬁ!ﬁ' khel RdNe :@hks CRkbal '?Jfa%%esq:t Smolding

ages O e present I nvention nmay be nore

methedeastey krmalre“r stoo@et ramaysoo fappoeckatedkind L hin eflee encle.
té%rtain aspects and advantages of the present invention may
be more clearly understood and/or appreciated with reference to
the following commonly owned United States Patent Applications,
filed on even date herewith, the disclosure of each of which is
incorporated herein in its entirety by reference: U.5. Pat.
Application No. 11/200,848, entitled "Contact Lens Molds and
Systems and Methods for Producing Same", and having attorney
docket No. D-4124; U.S. Pat. BApplication ©No. 11/200,648,
entitled "Contact Lens Mold Assemblies and Systems and Methods
of Producing Same", and having attorney docket No. D-4125; U.S.
Patent Application No. 11/200,644, entitled "Systems and Methods
for Producing Contact Lenses from a Polymerizable Composition,
and having attorney docket No. D-4126; U.S. Patent Application
No. 11/201,410, entitled "Systems and Methods for Removing
Lenses from Lens Molds", and having attorney docket No. D-4127;
U.S. Patent Application No. 11/200,863, entitled "Contact Lens
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the follow ng commonly owned United States Patent
Applications, filed on even date herewith, the
wdizewloesisn e of each of which is incorporated heceius2006/030424
its entirety by reference: U S. Pat. Application No.
11/ 200, 848, entitled "Contact Lens Ml ds and Systens
and Met hods for Produci ng Sane", and havi ng attorney
docket No. D-4124; U. S. Pat. Application No.
Extradd 20016482 i t$esk Siontact MeeRsabblod Assendddsesirandrluids
Systens and Met hods of Producing Sane", and havin .
Used atkhorimeyr "docREE NB2VBPE1 285 LI Y Pé%oéﬁ‘tEtApBPi'caPl’g%m’ U.S.
Pate%@' %éf}ggg%gfén epbi.tl ed /2Pyskeps angdVRtiheds f@intact Lens
r oduct ng ntact Lenses froma Pol ynerizabl e
Pack@perposatd omdvirzgda tiawi mey adedtdieyWaocketl Ny, ImA1P6s - Patent
U.S. . Pat ent | cat j 1, , ti d
Appll@%i%%%gnd%}t%@&g@r N%éﬁ%%li%(g Le S()ecse roéﬁll(ﬁe#setmds For
Prod Ml €§" $ 1 ancohavii ngr ad¢ br deyt dockieénNos ™ D ard 27aying Sattorney

Pat ent plication .. 11/ 200,863, entitled "Contact .
Gocigbndt 1 Be4 1 G Hy ALY TP Syat LCOSRANBE nods Bfeoaie in £CT
publ RePf 05eS%h NGidd ai et disred Therein”, and having attorney

docket No. D-4128; U.S. Patent Application No.  ted

18/ 2000882, @t iU catdmnget apensPPAEREge NadRg Peen cite

. att deckate Noi +Py4129s jand iUn3 PRbeRatents are
nere (bO0 Bl ERSY $7 551 64! entitled "Systens And- e
herelvet hodsrFara tRrdduciraf Sidncsone HpdisgentCsataes -

nses", .and hayving. attarney, Kk y 4154 t

Al }agrf?or%]llsi n %‘f%%‘?%%% i%sagprbeg%ﬁt %lter?ly%é?g ué‘?}%}}it irgr?peCt °
varides WeRRREB26474xamplrsnbemdf quibddioentons abd 1is to be

pat ents have been cited herei napoyve.. Each of the cite .
undepgbprdatPohsthnd pacent S at® her e%er%%‘%rH?ﬁ%?te% ?ﬁ/& thae it
can &S epgnesul Nyt Relalcrelielr e4i@sin Wahke ddpge | a¥entheonfollowing

“has been described with respect to various specific
addigxanpl edlapbP Bhifodi nents, it is to be understood that

the invention is not limted thereto and that it
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can be variously practiced within the scope of the
follow ng additional disclosure.Wiat is clained is : 1
wo 2407reidsod for producing a silicone hydrogel eonuaed06/030424

| ens precursor conposition, conprising: mxing a salt,

a crosslinking agent, a first hydrophilic nononer, a

hydr ophobi ¢ nononer, a second hydrophilic nononer

different than the first hydrophilic nononmer, and a
whatt DErdihyes@phé] i ¢ nononmer different than either the

first hydrophilic nononer or the second hydrophilic

nmononer, to forma prem x conposition; mxing a first

silicon LRI RY-MBEFQURS: AN a di ffesedt 1SReeREA1 contact

silicon containing macroner to forma macroner
lenscpnposi §doNComRPE idtitamg aame prsémiax conposition with an

initiator.to form em x/iniij r G osiLijon; and :

cont acrtnilﬁbm?he%pr e%f%’l niti at%%é%%l?rlpno}é?{q)oné%r?ﬂ’ t hg first
hydr8pgsL Dher menopes] t aohytooplosivi @ pohymer | zabkecond hydrophilic

nononey - cont ai ni conposition .. 2 . The pethod of
nonofELOTEAE SR TLRG COMOSILLON. - 2 IO TRl ana
thir@0! YyBELEADL £c NDREABKe £0NE AF P AGn €ONPISH t | ONtMé# hotlle  first
at | east one of (i) disrupting or breaking an exposed
hydrgphf hte BPREPRRT cORPHRFt FORCRAMNYAFIPRhttodiRIeRer, to form a

bubpl, Lt ot he body of the conposition . 3 . The
premnetﬁoﬁﬁg% c %inwz , further conprising adding a

tinti nglagent ao fiwstpolsinedonablcenyenoiep- coataphéng and a
diff%?%??ﬁé%ggg%isélicggecggkgggigg %E%&gh%r’t%p%ﬂﬁﬁp grﬁécromer
composition;

contacting the premix composition with an initiator to
form a premix/initiator composition; and
contacting the premix/initiator composition with the
macromer composition to form a polymerizable monomer-containing
composition.
2. The method of claim 1, further comprising stirring the
polymerizable monomer-containing composition without at least

one of (i) disrﬁpting or breaking an exposed surface of the

composition and (ii) introducing bubbles into the body of the

composition.

3. The method of claim 2, further comprising adding a
tinting agent to the polymerizable monomer-containing
composition.

4, The method of claim 3, wherein the tinting agent

comprises particles have an average maximum particle dimension
of less than 3 um.
5. The method of claim 3, further comprising filtering

the polymerizable monomer-containing composition to filter out
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conprises particles have an average nmaxi mum particle
di mrension of less than 3 nm. 5 . The nethod of claim

wa@ 2007foarBer conprising filtering the pol ymeri Pabius2006/030424
nonomer - cont ai ni ng conposition to filter outparticles
or di scontinuous phase which nay be present in the
conposition . 6 . The nmethod of claim5 , wherein the
filtering conprises using a filter having pores |arger

partidi@) a, Ry munsiize Rl theadd nhihAgnagent aed heifit in the
sel ected fromthe group consisting of polypropylene
compddittiems, ¢l ass-pol ypropylene filters, nylon filters,

?é{}d Cqﬂﬁ%i rr]naettih%ras &f"g_lfleaq .57 V{}%rééeefﬁ?:%?égdpflﬂﬂﬂﬂ onmprises

rther conprising diTecting
usinqgojéyrfefaitéablmvrtm@ormrmnnaméngthenp@sim&amumt@iae of the
. body of a syringe, the bod ei_n e froma rial
tlnt%ﬁﬂcﬁgFﬁEl@é@s%%%QﬁtF§€F8¥%$ EF%@Eggm%rgf?v?eg%%ngQEng of
polyd EHUEE RXPOSUne «6fs, t he ghinkkepedypebyyeehaabl filters,  nylon
___nmononer -contai ning conposition to ultraviol et
fllt?ﬁﬁﬁzﬁﬂ@nﬂom?%naFH@nﬁegE66e8¢~cIain17 , further

cPmprisingacsb8P & degassing eherpol yREzakkag directing
nonomner - cont al ni ng conposition in the syringe bogy

the fislngred veclyme ovarb nduenemegereniniTise qR:RSE tdon into a
claim7_, furthe 0 [.sing: placi [.Sston_j h ;

body g iﬁbes%ﬁﬁ@g%hdkggag?%i aggﬁg&o%agg gﬁﬁﬁgfgtﬁngElgl which

inclsydd nge hodyavifleTheloekbodoof fallaem %o, fagdeerexposure of
conprising placing t syringe contajning the o

the o0l Pt D ass SRETORELon PAPHIAG EOpOST EFbn BRTRPRICLon o

ultrdfck dorrdioraags:. 11. The nethod of claim 10, further
conprising storing the polynerizabl e

nbnonefhe ofie BRAR NG o otbist t / on GUF HIRE AT @9 o2 step of

degassing the polymerizable monomer-containing composition in
the syringe body using a vacuum oven and nitrogen.

9. The method of claim 7, further comprising placing a
piston in the syringe body and placing a cap on an end of the
syringe body.

10. The method of claim 9, further comprising placing the
syringe containing the polymerizable monomer—containing
composition onto a rack for storage.

11. The method of claim 10, further comprising storing the
polymerizable monomer-containing composition in the syringe at a
temperature less than room temperature.

12. The method of claim 11, wherein the storing is for a
period of time selected from the group consisting of about five
days at a temperature less than room temperature, and about two
days at room temperature.

13. The method of claim 1, further comprising storing the
premix composition for about two weeks without losing chemical

properties of the components of the premix composition.
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tenperature | ess than roomtenperature. 12. The nethod
of claim1ll, wherein the storing is for a period of
woiznE/eeisect ed fromthe group consisting of abear/uSzone/030424

days at a tenperature |l ess than roomtenperature, and

about two days at roomtenperature. 13. The nethod of

claiml1l , further conprising storing the prem x

conposi tion for about two weeks w thout |osing

chem cgle PLEREEE esr ofcithe conpanentes nof thbe frem Xs  sodium

conposition.14. The nmethod of claim1l , wherein the
diocsplt sslEoshierh oot yl thal foserTlimdtiad t Rgent  is  triallyl
. crossl.nkin gent _i.s triall .hsQc r , the fir .
lsoc¥®%ﬁ%ﬁﬁﬁﬂ icgﬂgnoﬁgfg?s ﬂ-vfﬁéh}giepzﬁggfﬁ ?noﬁgf t%é§£nyl ?
pyrrbhyts ophodi ¢ nuhener hgdispboriyl nmetdnaoeyl at eist he isobornyl

second hydrophilic noner i.s.2-hydroxybutyl
methﬁ%?%%%?%da?%? 5 r%gﬁﬁﬂ?%bﬁVTigoﬁ%ﬁ%ﬁefjﬁsz_hydroxybutyl
nethMe ¥y vt Nethy| aget aai deyydidgniilist Sidnogenr cond ai minghyl-N-

macroner is a polyneth¥lsiloxane nmet hacryl ate .
methydr ¢okAMEe hailfy” A1ABFechl & CORi GN TG BGut "2C26805 5 @
polyﬁgfhgfgfﬁgk d 1 GRA KGR ALRENIGIRLE ONBfe | aing a molecular

pol'ysi T oxanyl dinethacrylate having a nol ecul ar wei ght
weigbt aboabods, DOBY0antheheetandi at bicepnpensaknHyy macromer 1s

ul traviol et. phat ai.ni_ti at . . The f ¢l aj
2 e Rt PR ar o rs HrpHEhyI? (30 igonie® WBgnt of
aboub-t nispebhyl banzoylthephasphiire caxi denplf.sek an  ultraviolet
olyner%zable | ens precursor conposition, conprising :
184F¢ta % crosslinking agent, a first hydrophilic

MPBOMEfye a dtHRPhelF ccmenaner4, a Wwraeith hydeopbhittator is

. nmononer different than the first h%drophilic mononer,

diphanpula(Z nf reo WAdRITHI ae 2p0Ho mer ogdPRE B eRELERan ei t her

tT@.fi£St rﬁ%&§%¥?ﬂ£éﬁle lens precursor composition,

comprising:

photg

a salt, a crosslinking agent, a first hydrophilic
monomer, a hydrophobic monomer, a second hydrophilic monomer
different than the first hydrophilic monomer, and a third
hydrophilic monomer different than either the first hydrophilic
monomer or the second hydrophilic monomer, a first silicon
containing macromer, a different second silicon containing
macromer, and an initiator.

17. The composition of claim 16 which is substantially
free of particulates or discontinuous phase.

18. The composition of claim 16 provided in a syringe body
made from a material which includes an ultraviolet blocker.

19. The composition of claim 16, further comprising a
tinting agent.

20. The composition of claim 16, wherein the components of
the composition are sodium dioctyl sulfosuccinate, triallyl

isocyanurate, N-vinyl-2-pyrrolidinone, isobornyl methacrylate,
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nmononer or the second hydrophilic nononmer, a first
silicon containing macroner, a different second
weizba7aersseont ai ni ng macroner, and an initi at or PCTIS2006830424
conposition of claim 16 which is substantially free of
particul ates or discontinuous phase. 18. The
conposition of claim 16 provided in a syringe body
made froma material which includes an ultraviol et
z—hycﬁ_l%ftyllg ThegorResikicen of clalmAfi-fiHdheflacetamide,
onprisi'ng a tinting agent. 20. The conposition of
pOlymt‘ahyﬁS]Q@OW emﬁthﬁérﬁéﬁb%néiﬂ%l‘tﬁtlt% &8ipagi t f orinolecular
welghre 39 dl gg‘ogltomlybo%u' fanstyCCwlFPéJ? fulfl ghtyl 5 high oxygen
i socyanurate, N-Vinyl-2-pyrrolTdinon I sobor nyl
pe rmewt Haicry | atee, 2ahysirbl«ydzrm ylhyﬂsttdmlrylmretact lens produced
nyl hyl acet am de |SI| n
ther?ﬁﬁ?ﬁ%:rfla?835§939§?P¥ r%ﬁﬁ%% acﬁﬁ) eculgé% %ﬁgh? grotecular
weig@bouwsr 1, 200andi whoed, | nped t seraidr ghingdargen a2 high  oxygen
pernmeability to a S|I|cone hydr ogel contact | ens

permenlydhiced ther et r ofd L ARt yshty P HeAHacr it e produced
thergff/énmg aafﬂ‘a' ecyk gheMei ght(20fs %b-QLﬂlm%QhQQQenQB?l\/\hl Ghhosphine
nparts a hi gh oxygen permeability to a silicone

OdemydrogeI contact |ens produced therefrom and di phenyl
(2, 4,b-trinmethyl benzoyl) phosphi ne oxide .



