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silicone hydrogel contact lenses.

BACKGROUND
[0002] In cast molding methods of producing ophthalmic lenses, such as contact lenses, a
reaction mixture or>polymerizable iens precursor composition is cured in a lens shaped cavity
defined by a first mold member with a concave lens forming surface and a second mold
member with a convex lens forming surface, or a female and male mold member, respectively.
The mold members are typically produced by injection molding a thermoplastic polymer into
mold shaped cavities. Examples of thermoplastic polymers used to make ophthalmic lens
molds include non-polar thermoplastic polymers, such as polypropylene, polystyrene, and
polyethylene; and polar thermoplastic polymers, such as ethylene-vinyl alcohol copolymers and
poly(vinyl alcohol) homopolymers. When cast molding a contact lens, after placing the
polymerizable composition in the first mold member, the first and second mold members are
placed to gether or coupled together to form a lens assembly with the lens shaped cavity
therebetween. The mold assembly is then cured to polymerize the polymerizable composition,
forming the polymerized lens body in the lens shaped cavity of the mold assembly.
[0003] Contact lenses, including silicone hydrogel contact lenses, have been cast molded in

molds made of ethylene-vinyl alcohol (EVOH) copolymers with high crystalline content (and
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materials that can be injection
through the material, slow dissolution in water at lower temperatures, and portions of the
material may not dissolve completely. Further, aqueous solutions of pure or modified PVOH
can gel or foam easily, and the materials may produce cloudy aqueous solutions. Although the
prospect of a contact lens mold that could be dissolved in water would be attractive, these
undesirable properties make it difficult to use pure or modified forms of PVOH in commercial
production of contact lenses.
[0005] In view of the above, it can be appreciated that a need exists for contact lens molds
comprising new types of materials for cast molding ophthalmic lenses including silicone
hydrogel contact lenses, new ophthalmic lenses cast molded using molds comprising these new

types of materials, and associated manufacturing methods which use less expensive, more

process-friendly molding materials. A need exists particularly for materials that can be injection
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t herebetween, with the polynerizabl e conmposition contained in the
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comprising a concave molding surface configured to mold an anterior surface of a lens and the
second mold member comprising a convex molding surface configured to mold a posterior
surface of a lens, the first mold member and the second mold member configured to form a
lens-shaped cavity therebetween when combined as a mold assembly; placing a polymerizable
composition comprising at least one hydrophilic monomer in the first mold member or the
second mold member; assembling the mold assembly by contacting the first mold member and
the second mold member so as to form the lens-shaped cavity therebetween, with the
polymerizable composition contained in the lens-shaped cavity of the mold assembly; and
curing the polymerizable composition in the mold assembly to form a cast-molded polymerized
reaction product in the lens-shaped cavity of the mold assembly, the polymerized reaction
product comprising an ophthalmic lens body.

[0008] In one example, the at least one vinyl alcohol copolymer with high amorphous
content is at least one vinyl alcohol copolymer with an average level of crystallinity from about

10% to about 30%, or from about 15% to about 25%, or from about 17% to about 20%.
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vi nyl al cohol copolynmer w th high anorphous content has a nelting point
from abouwwokd@ismeabout 190C, or from about 155C to abeot/GH0G/050101f r om
about 160C to about 172C. [0010]In yet another exanple, the at |east one
vi nyl al cohol copolynmer w th high anorphous content has a glass transition
tenperature from about 60C to about 85C, from about 65C to about 80C, or
from about 70C to about 76C. [0011]In one exanple, the at |east one vinyl
al cohol copolymer with high anorphous content is a polar polyner. [0012]1n
one par[tOiO(c):9li| ar Inee)l(n%ttrllljelr %km%'l%, t%te alt eaallgtt on%n\?in}\llli arl]%lholaclzocpcc))Py%liercvei?holllﬁ/g}qeagno%htogs h-i gh
content has a melting point from about 140°C to about 190°C, or from about 155°C to about
180°C, or from about 160°C to about 172°C .
[0010] In yet another example, the at least one vinyl alcohol copolymer with high
amorphous content has a glass transition temperature from about 60°C to about 85°C, from
about 65°C to about 80°C, or from about 70°C to about 76°C.
[0011] In one example, the at least one vinyl alcohol copolymer with high amorphous
content is a polar polymer.
[0012] In one particular example, the at least one vinyl alcohol copolymer with high
amorphous content comprises Nichigo G-POLYMER™ (Nippon Gohsei, Osaka, Japan).
[0013] In one example of the method of manufacturing an ophthalmic lens, the step of
placing a polymerizable composition in the first mold member or the second mold member
comprises placing a polymerizable composition comprising at least one silicone monomer,
silicone macromer, silicone prepolymer, or combination thereof, and at least one hydrophilic
monomer in the first mold member, and wherein the ophthalmic lens body comprises a silicone
hydrogel contact lens body.
[0014] In another example of the method of manufacturing an ophthalmic lens, the method
_of using the at least one vinyl alcohol copolymer with high amorphous content to form at least
one of the first mold member and the second mold member comprises injection molding the at
least one of the first mold member and the second mold member. In other words, one or both of
the two mold members comprise the at least one vinyl alcohol copolymer with high amorphous
content, and one or both of the two mold members are made by injection molding the at least
one vinyl alcohol copolymer with high amorphous content. In one example, the step of injection
molding the at least one of the first mold member and the second mold member comprises
forming a molding surface of at least one of the first mold member and the second mold
member completely by injection molding. In other words, the molding surface of one or both of
the two mold members are formed entirely by injection molding the at least one vinyl alcohol
copolymer with high amorphous content, as opposed, for example, to forming the molding

surface by a combination of molding and lathing, lathing or ablating. In another example, the

step of injection molding the at least one of the first mold member and the second mold
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content In other words, the at least one vinyl alcohol copolymer can be used to form the

molding surface of a mold, and one or more other polymers can be used to form non-molding
surfaces of the mold.

[0016] In another example of the method of manufacturing an ophthalmic lens, the .lens
body has ophthalmically acceptably wettable anterior and posterior surfaces without application
of a surface treatment to the lens body, or without the presence of components in the

polymerizable composition that form an interpenetrating network (IPN) of a wetting agent in

the lens body during the curing.
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packagi ng .sol ution and i confhgured for use as a blister package. [0022]In
anotheﬁogyﬁﬁﬁT@3m¥ﬁ%u glaet sgf@iehosure is directed to a silicone hydrogel

cont act{po20]  In another example of the method of manufacturing an ophthalmic lens, the method

further comprises the step of placing the mold assembly including the cured lens body in the
lens-shaped cavity in a blister package with a packaging solution, and sealing and sterilizing the
package, wherein the mold assembly is fully dissolved in the packaging solution following
sterilization.

[0021] In yet another example of the method of manufacturing an ophthalmic lens, wherein
the molding surface of at least one of the first mold member and the second mold member
comprises the at least one vinyl alcohol copolymer with high amorphous content, and the non-
molding region of the at least one first mold member or the second mold member is formed of
an at least one polymeric material that is insoluble in the packaging solution and is configured
for use as a blister package.

[0022] In another example, the present disclosure is directed to a silicone hydrogel contact
lens body, comprising: a cast-molded polymerized lens body comprising the reaction product of
a polymerizable composition, the polymerizable composition comprising at least one silicone
monomet, silicone macromer, silicone prepolymer or any combination thereof, and at least one
hydrophilic monomer; wherein the lens body is cast-molded in a mold assembly comprising a

first mold member and a second mold member, at least one of the first mold member and the



| ens body, conprising: a cast-nol ded polynerized | ens body conprising the
reacti on product of a polynerizable conposition, the polynerizable
conposi t iwo 20mB¥4si Ng at | east one silicone nononer, siPCITaBe1IMECIOOMTES ,
silicone prepolymer or any conbination thereof, and at |east one

hydr ophi Il i ¢ nononer; wherein the I ens body is cast-nolded in a nold
assenbly conprising a first nold nenber and a second nold nenber, at |east
one of the first nold menber and the WO 2012/ 013946PCT/ GB2011/ 051101
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[0024] In yet another example, the present disclosure is directed to a mold member for cast

molding a silicone hydrogel contact lens body, comprising: a mold member comprising a
molding surface and a non-molding region, wherein at least the molding surface of the mold
member comprises at least one vinyl alcohol copolymer with high amorphous content.

[0025] Any and all features described herein and any combination of such features are
included within the scope of the present application provided that the features of any such
combination are not mutually inconsistent. In addition, any feature or combination of features

may be specifically excluded from any example of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] Fig. 1 is a flow chart illustrating steps of a method for producing an ophthalmic lens.
[0027] Fig. 2 is a flow chart illustrating certain inputs and outputs of the method of FIG. 1.

DETAILED DESCRIPTION
[0028] It has been discovered that ophthalmic lens molds made of vinyl alcohol copolymers
with high amorphous content can be used to cast mold ophthalmic lens bodies. Ophthalmic lens
can be demolded, delensed or both demolded and delensed from molds made partially or
entirely of one or more vinyl alcohol copolymers with high amorphous content using “wet”
demolding, delensing or both demolding and delensing methods, i.e. methods involving the
application of a liquid to the lens body and the mold assembly or a mold member. Ophthalmic

lenses can also be demolded, delensed or both demolded and delensed using “dry” demolding,



I ncluded within the scope of the present application provided that the
features of any such conbination are not nutually inconsistent. In
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excl uded from any exanple of the present disclosure. BRI EF DESCRI PTI ON OF
THE DRAW NGS [0026]Fig. 1 is a flow chart illustrating steps of a nethod
for producing an ophthalmc lens. [0027]Fig. 2 is a flow chart illustrating
certain inputs and outputs of the nethod of FIG 1. DETAI LED DESCRI PTI ON
[0028] It has been discovered that ophthalmc |ens nolds nmade of vinyl

al cohol , copol yners _w th high rphous content can be used to cast | d
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vi nyl al cohol copolyners with high anorphous content using "wet" denol ding,

del ensigfeopl Boteriakievvish dioay aavreuslspiitygmetds mowls, off ateleasieanoinyli sleaioli ng
e oRLEE il o fl P SRR Al LSRN Yol
denol detnmidtddédlensse dr betndeniaddad' adiedaédeddy pabbidlly or completely dissolving the
2012/ 011’1310 ﬁ(;)rllaegnlger S I(I)l% e/ (()) \;ir]iy ]élcohol copolymers with high amorphous content in water or an
aqueous solution. Unlike molds made of pure PVOH, the molds made of vinyl alcohol with
high amorphous content can be formed by injection molding, or can be formed by compression
molding, continuous compression molding, thermoforming, etc. Unlike molds made of
modified forms of PVOH, the molds made of at least one vinyl alcohol copolymer with high
amorphous content can be rapidly and completely dissolved in liquids such as water and
aqueous solutions, including water and aqueous solutions a low temperatures, and the solutions
of the at least one vinyl alcohol copolymer formed by dissolving the molds in a liquid do not
present manufacturing difficulties such as, for example, excessive foaming, gelation of the
liquid, or the liquid becoming cloudy due to the dissolved vinyl alcohol copolymer. Further, use
of these molds made of at least one vinyl alcohol copolymer with high amorphous content to
mold silicone hydrogel contact lenses can result in lens bodies having surfaces that are
ophthalmically acceptably wettable without application of a surface treatment to the lens
surfaces and without the presence of components in the polymerizable composition that form an
interpenetrating network (IPN) of a polymeric wetting agent in the lens body.
[0029] As used herein, a vinyl alcohol copolymer is a polymer comprising of units of vinyl
alcohol and units of a monomer that is not vinyl alcohol. This is distinct from a vinyl alcohol
homopolymer, which is a polymer comprising only repeating units of vinyl alcohol, i.e.,
poly(vinyl alcohol) (PVOH), of a modified form of PVOH such as a form of PVOH combined
with ingredients that allow the PVOH to be injection molded, such as, for example, plasticizers.
The vinyl alcohol copolymer with high amorphous content can comprise a vinyl alcohol
copolymer with high vinyl alcohol content, or‘ with low vinyl alcohol content. The vinyl alcohol
copolymer can comprise a percentage of vinyl alcohol units in the polymer chain greater than or
equal to about 95%, greater than or equal to about 90%, greater than or equal to about 85%,

greater than or equal to about 80%, greater than or equal to about 75%, greater than or equal to
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not involve application of aliquid to the |lens body and the nold assenbly
or a nol dvoentean3ssenl i ke nol ds made of materials wth peor/GRIEHNISI01
solubility, nolds nade of at |east one vinyl alcohol copolynmer wth high
anor phous content can be used to produce | ens bodies that can be denvol ded,
del ensed or both denol ded and del ensed by partially or conpletely

di ssolving the nold nenber(s) nade of vinyl alcohol copolyners with high
anor phous content in water or an aqueous solution. Unlike nolds nmade of
pure PVOH, the nol ds made of vinyl alcohol with high anmprphous content can
be for AEQY{P7p-rreaistithan FFAdHRIHG bt GO Srrater Hiramen Al s rRnub 8 oreatsl Bithg,
conti NUQUS LA ITREGR 3590 oFBated tiG: orldd 851 TD BBETISD%, oRhfer HdRldr !%ﬁuzﬁ% dSouiass, of
nodi fied forns of PVOH, the nolds nade of at Ieast one vinyl alcohol

copol yraseaterithan ¢ri eghialaombpiictiso,@eaterrthancerreqbd to apout|3y Y@ gtcatan thpinetr eyl to

di ssol v i o) 1 QU uc [ aqueaus sol utions, . Lacl udi.ng, wat er
and aq uaZ’gﬂesgbs/%’ilgg%lt%ﬁ}sla%aorl %attgﬁ%(g?tazﬁ %&e?%éné‘ ntoﬁgq%attl):tou%dgﬁg%f EF ﬁ%lgtg T east
one Vi rnitleqadl colitaiut cHY%oLnenter thho brreghabio dboasw, gightdriBanad edgalita about 5% bl do

not present manufacturing difficulties such as, for, exanple, excessive
f oam ng?ssc QT SGHAIGP apRe ﬁgq{]bedverﬁnt%gﬁ@%wr%%ofﬁ%w Hythe pelyerer Glian €8 t he

di ssol Rdxpieaet adbs Akt PBRbMBaLis, JahdIe perdtsEbas. t hese nol ds made of at
| east one vinyl al cohol copolymer with high anorphous content to nold

si | i codB03}dr obled vieghalgehol |cepalymer avithrliighy morphobe pentés diee demavinnlgelenlot aces
o . . eI !
surt acSopARELaNE Fl ot aRIEARLEL N LRI (LD bor R, SR s

conponexfteshyilenet dnd wotsyofevinglhhlkcehad p rifiesvihyloaicdHohicopaymenawithriigh pamoegthoad i ng
network (IP f a.pol ric tting agent. in.the | ens body. [0029] As used
her ei n,Coéte{}ti%?%eélvé‘gﬁﬁiégﬁ%lﬁ@%r F%é’g‘%gﬁlfﬂ?ﬁﬁfetgﬁlﬁﬁ? ffsng of units of vinyl
al cohol[ogag unTHhes viHyl aldBRBPEBHolyMBE wWith Adh Mhébpho@d! 68AGHt- cahhbs a Bolflingt | NCt
froma vinyl alcohol hormpolg%rrer, which i's a polymer conprising only

r epeat icABPRYL &f thfee\qrnppreadifferegt manogeric yaits, (Whersin oap dHE¢ NUPWEH) Ut a

modi f i f i \Y ' j i Lents that
i ow S SO SEENraptEss P Palo BT B ol PR A8l Wb BROREALRBNS | o
The vi npit ednc cbmpriseo yodyy nacohell,t thehisefond nardp itk neootent ceits canEoinpesa

vinyl al cohol. copol yner wi th high vi |.cohal tent, or wi.th |ow vinyl
b1 Eoor e RSl elids s D lsp Gttt s ot dBn EPntmle fklewodht of
vinyl  abenbahityednt niptist Behyak Wikh thdthér dHedF iRy mbhdied u@gUalg.,tiee dbapt
959% greater than or equal to about 90% greater than or equal to about
85% grigst ¥t comprsetheneAr iRyl alsobel 809 greater than or equal to about
75% gn rt I %Qﬂeg/ qu;ﬁa 1 7 0%
gr eat er[ﬁﬁ%zn orﬁ{g(}%}gﬂl eﬁgﬁaatlj%dglg : 6 0% gre‘%@é}?%}ﬁ or gé%{(}l?é’t %&%rggcﬁ?'dfé%%
gr eat erloohelncopplyegn gbntaminghe largs BUnbeyr efaareerphtimiregions qud thusdewbuystal B9/,

greater_than. or | 10 about.. 45% eater than ar equal to about 40%
o eat ergnin i &t AR s R o] 88b80e pRADAEE 1GHIEHAS. TBimERo¢
gr eat efrystalineoregnsi aan tapisalfomt iztodmolgruiat idihdan thy peludk, fromafiadking?606
greater than 01: e UEL to Zbouﬁj 5% greater than or equal, to about 10%
gr eat e P8 Y_n@g& It PrAFBUOOB, Ohmare e ¢ankn Sptheeigirlling b awernioys The
per cent@géhsObe e Bt cASGARAY i3'BdrhBiohly sEP1oRREWBR thE BALANERRREnEXY G5&Ld as

on a wei g,ht percent basis, or a nolar percent basis.” [0030] The vinyl

al coholpolysiselWittez degrechofrrrytiallinity pHoindiceting @ eemplaielybeonacrystaline gnpwplastus)

copol y n_ gt na- vi pyil . al. (e r (lL.@.. .a.copolymer
conpr | Sgmy 6, b RgrRCef SAERTE O SRIGRNG; o SRRRIATR Gy e BAGR

al coholCrystibheyermtenvicarhalke bé egpresspdiasis paoettgt withankeeagy lavyl ofadrestditihity
copol yner essent.ially free of ethylene units. [0031] The vinyl al cohol
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crystallinity of 100% indicating a completely crystalline polymer The degree or level of

crystallinity can be determined using differential scanning calorimetry (DSC). The degree or
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conposed of three or nore different nononeric units, wherein one of the
nmononeric units (e.qg., the first unit) conprises vinyl alcohol. In one
exanpl e ovoaotwdiaes, the first nonomeric unit can conprips@/GB2oylosaiocohol ,
the second and third nonomeric units can conprise nononeric units other

t han et hyl ene or vinyl alcohol, or one of the nononeric units (e.g., the
second unit) can conprise ethylene when the other one of the nononeric
units (e.g., the third) does not conprise ethylene or vinyl alcohol.
[0032]The term "vinyl alcohol copolyner with high anorphous content” refers
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ext r udabdiRd shape. The vinyl alcohol copolymer suitable for injection molding can have a melting

point below its decomposition temperature. For example, the melting point can be more than
about 20°C, more than about 40°C, more than about 60°C, more than about 80°C, or more than
about 100°C below the decomposition temperature of the copolymer. In one example, the
decomposition temperature of the vinyl alcohol copolymer is about 300 °C.

[0036] In one example, the melting point of the vinyl alcohol copolymer can be from about
140°C to about 190°C, from about 155°C to about 180°C, from about 160°C to about 172°C, or
from about 150°C to about 230°C. In another example, the glass transition temperature of the
vinyl alcohol copolymer can be from about 60°C to about 85°C, from about 65°C to about 8§0°C,
or from about 70°C to about 76°C.

[0037] The vinyl alcohol copolymer with high amorphous content is soluble in water and

aqueous solutions. The vinyl alcohol copolymer can rapidly dissolve in water and aqueous

11



vi nyl al cohol copolyner, i.e., a vinyl alcohol copolyner that can be
processed by pushing or drawi ng the copol ynmer through a die for forman
obj ect ofwedesiis|ad shape. [0035] The vinyl al cohol copolrgmEB20iitd31teiigh
anor phous content can be a vinyl al cohol copol yner suitable for injection
nolding, i.e., a vinyl alcohol copolynmer that can be processed by heating
the copolynmer to a fluid state and injecting it into a nold to form an
obj ect of a desired shape. The vinyl alcohol copolyner suitable for

i nj ection nnlding can have a nelting point belowits deconposition

t enper at r ex l e, the nmelting point can be nore than about 20C
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2012/ 013@@@@@2@1@7%5@@5@0’[‘“& by Nippon Gohsei, Osaka, Japan.
[0040] The vinyl alcohol copolymer with high amorphous content can be used to cast mold

various types of polymerizable lens forming compositions. The polymerizable composition can
comprise at least one hydrophilic monomer. The polymerizable composition can further
comprise at least one crosslinker, at least one initiator, at least one tinting agent, at least one UV
blocker, and any combination thereof. The at least one initiator can comprise at least one UV
initiator or at least one thermal initiator. In one example, the hydrophilic monomer can
comprise a silicone-free monomer such as, for example, 2-hydroxyethyl methacrylate (HEMA).
[0041] The polymerizable lens forming composition can be a silicone hydrogel
polymerizable composition. The silicone hydrogel polymerizable composition can comprise a)
at least one silicone monomer, at least one silicone macromer, at least one silicone prepolymer,
or combination thereof, and b) at least one hydrophilic monomer. In one example of the silicone
hydrogel polymerizable composition, the hydrophilic monomer can comprise a hydrophilic
monomer with an N-vinyl group. In another example, the silicone hydrogel polymerizable
composition can further comprise a form of silicone oil. In yet another example the silicone
hydrogel polymerizable composition can comprise a comfilcon A polymerizable composition ,
and the polymerized reaction product is a comfilcon A lens body.

[0042] As previously discussed, the vinyl alcohol copolymer with high amorphous content
can be used to form at least one mold member for molding ophthalmic lenses. The mold
member can be produced by conventional injection molding procedures known to persons of
ordinary skill in the art. For example, a quantity of the vinyl alcohol copolymer can be heated
to form a molten thermoplastic polymer. The molten thermoplastic polymer can be dispensed

into a mold cavity in the shape of an ophthalmic lens mold. For example, the mold cavity can
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solutions. The vinyl al cohol copolyner can dissolve in water and agueous
solutions | eaving no residue detectable to the naked eye. In one exanpl e,

t he vi nylweal2enaBs6opol yner can di ssolve in water at a remmERatunseloir om
about 30C to about 80C in |less than about 20 minutes to forma 6% sol ution
of the vinyl alcohol copolyner. [0038] The vinyl alcohol copolyner wth high
anor phous content, while having good aqueous solubility, can be practically
insoluble in ethyl acetate, benzene and tol uene. [0039]1n one particul ar
exanpl e, the vinyl alcohol copolynmer wth high anorphous content is N chigo
G Pol yner TM manuf act ured by N ppon Gohsei, Osaka, Japan. [0040] The vi nyl
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t he hydr opBariet tempecitee fioanatootp8i°€ao abduy ds@Ehi | i ¢ nonomer wi th an N-vi nyl

roup. In ot her exanpl e, the silicone ogel polynerizabl e conposition
dan f SRR i D16 EoeugiiC F

can further In yet anot her exanple the

silicone hyislagedl irapetimrd ZahhBo 30MORI dbb@yeen conprise a confilcon A
pol yneri zabl e conposition, and the pol ynerized reaction product is a

confil con Alqlding tigsdyom pood 3jspeondrtesbanisisseandscussed, the vinyl al cohol
copol yner W%%Pg?ﬁ%g“ﬁﬁﬁﬁgpﬁ#§OﬁRBk§&5“$ gbﬁgeg§ﬁgw%gohgrn1at | east one nol d

menber for 0 enses. er can be produced by
convent i ondlasticizmgtspeml fiowh dbaug 100 anedevoad tdabtown3Glompésesanks of ordi nary

oK TG Sl AR BB AT lnihe, v el coho copolyrer
t her nopl astHoldipg bis®ire &M 4dBudi GB&16 @BbutheBar ol d cavity in the shape of
an opht hal r}S»ia(c:k {)reegssuré?rlor% ablcz)gtrS gérq[gglt)gﬁt ZtSqSear.m)I d cavity can
In one example, at least two of these process settings are used to injection mold the vinyl
alcohol copolymer. In another example, three, four, five, six, seven, eight, nine, ten, or all of
these process settings are used to injection mold the vinyl alcohol copolymer.
[0044] Alternatively, the at least one mold member can be produced by a combination of
injection molding and machining, lathing or ablating, for example where the basic shape of the
mold member is prepared by injection molding, and all or a portion of the optical quality
molding surface is prepared by removing a portion of the mold member, for example by
machining, lathing or ablating a portion of the mold member, such as all or a part of the region
of the mold used to mold an optical zone of a contact lens.
[0045] In another example, the vinyl alcohol copolymer with high amorphous content can

be used to form at least a molding surface of a mold member, where at least some of the non-

molding portions of the mold member are formed of a material other than the vinyl alcohol
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WO 2012/ 013946PCT/ GB2011/ 051101 i nclude one or two optical quality nolding
surfaces. The optical quality nolding surfaces can be provided as
conponentwoahi120mna946r nore renovabl e inserts | ocated in a&cpiceliosioiher
housi ng, or can be integrally machined as part of the nolding cavity. The
nol ten thernoplastic polynmer in the nold cavity can then be cool ed and
separated fromthe nol ding nmachi ne and subsequently noved to a station to
receive a volunme of a polynerizable conposition to be used to form an
ophthalmc |l ens. [0043] The process settings used to injection nold the

i nyl al cohol copolynmer with high anorphous _ content canp include: Ml
! ermer SBRETF o SRR & M- HRG e BRBE B4 Mednol RFaPL i derloBHR bbbt

180C t Omé’t@ﬁéltthza@Qsaﬂifaﬁgﬁn%ﬁmﬁl%éﬂé&rfaﬁ%ué‘QQHﬁorﬁp&ch%sﬁQPégamm Matg t ool
tenperature from about 30C to about 95C _ _
or polymeric material. In one example, the non-molding portion can comprise a frame or

support for a molding surface comprising the vinyl alcohol copolymer. The vinyl alcohol
copolymer can be used to form the entire molding surface, or can be used to form a portion of
the molding surface, such as a layer of a multilayer molding surface, where the vinyl alcohol
copolymer layer is the portion or layer of the multilayer molding surface that directly contacts
the polymerizable composition during cast molding. The portion or layer of the molding surface
comprising the vinyl alcohol copolymer can be formed using various methods, such as, for
example, injection molding or film casting. |
[0046] The vinyl alcohol copolymer with high amorphous content can be used to form
molds configured to cast mold ophthalmic devices. The ophthalmic devices can comprise
contact lenses, including silicone hydrogel contact lenses. When the vinyl alcohol copolymer is .
used to cast mold silicone hydrogel contact lenses, surfaces of the lens body molded using the
vinyl alcohol copolymer can bé ophthalmically acceptably wettable molded surfaces without
application of a surface treatment to the lens body, or without the presence of components in
the polymerizable composition used for form the lens body that form an interpenetrating
network (IPN) of a wetting agent in the lens body during curing of the lens body.

[0047] As used herein, an "ophthalmically compatible silicone hydrogel contact lens" refers
to a silicone hydrogel contact lens that can be worn on a person's eye without the person
experiencing or reporting substantial discomfort, including ocular irritation and the like. Such
lenses often have an oxygen permeability, a surface wettability, a modulus, a water content, an
ionoflux, a design, and any combination thereof, which permit the lenses to be comfortably
worn on a patient's eye for extended periods of time, such as for at least a day, at least a week,
at least two weeké, or about a month without requiring removal of the lens from the eye.
Typically, ophthalmically compatible silicone hydrogel contact leﬁses do not cause or are not
associated with significant corneal swelling, corneal dehydration ("dry eye"), superior-epithelial
arcuate lesions ("SEALs"), or other significant discomfort. Ophthalmically compatible silicone
hydrogel contact lenses meet clinical acceptability requirements for daily wear or extended

wear contact lenses.
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Hol ding time from about 1 second to about 5 seconds Injection speed from
about 50 mmi second to about 250 mm second Pl asticizing speed from about 100
nm secondwoeoeasd46300 M second | njecti on pressure fromCalgB11EB1IBar to
about 180 Bar Hol di ng pressure from about 10 Bar to about 200 Bar Back
pressure fromabout 5 Bar to about 25 Bar. In one exanple, at |east two of
t hese process settings are used to injection nold the vinyl alcohol
copolymer. |In another exanple, three, four, five, six, seven, eight, nine,
ten, or all of these process settings are used to injection nold the vinyl

al cohol oly . J0044] Alterpatiyely, the at |east one nold nmenber can be
pr oduce@ﬁgﬁ %%ﬁ%ffﬁbn CyRp3t f‘eé‘thf’%?? hytraRs cortagt Mresn hasgorhhalmically or

abl at i n&ceﬂtﬂﬂ QEANBE SurtiRs ealﬂ‘lb@glp@ﬁ:hE wiRaRRHAImLAS AR ab1R %@tﬁblb %m%c‘%?ar ed
by injection nDIdlng, and all of a portion of the optical quality nolding

sur f acemysngirnepessady by qpétmhmngllmcmattubbn Aodiligane hydtogelneomtsst lens baviegampl e
by machi; s all
of o parPhmy Mol iy SRL 26he5heD 8l b Undlupeb i Rl b BHElF
cont actcohtanslens that does not adversely affect the tear film of a lens wearer's eye to a degree that

results in the lens wearer experiencing or reporting discomfort associated with placing or
wearing the silicone hydrogel contact lens on an eye.

[0049] Ophthalmic lenses comprise lens bodies that have surfaces, such as an anterior
surface and a posterior surface. As used herein, an ophthalmically acceptable wettable
ophthalmic lens is a lens body with surfaces that are all ophthalmically acceptably wettable.
Wettability refers to the hydrophilicity of one or more surfaces of a lens. As used herein, a
surface of a lens can be considered to be ophthalmically acceptably wettable, if the lens
receives a score of 3 or above in a wettability assay conducted as follows. An ophthalmic lens
is dipped into distilled water, removed from the water, and the léngth of time that it takes for
the water film to recede from the lens surface is determined (e.g., water break up time
(WBUT)). The assay grades lenses on a linear scale of 1-10, where a score of 10 refers to a
lens in which a drop takes 20 seconds or more to fall from the lens. A lens having a WBUT of
more than 5 seconds, such as at least 10 seconds or more desirably at least about 15 seconds,
can be an ophthalmically acceptably wettable lens. Wettability can also be determined by
measuring a contact angle on one or both lens surfaces. The contact angle can be a dynamic or
static contact angle, a sessile drop contact angle, a pendant drop contact angle, or a captive
bubble contact angle. Lower contact angles generally refer to increased wettability of a contact
lens surface. For example, an ophthalmically acceptably wettable surface of a lens can have a
contact angle less than about 120 degrees. However, in certain examples, the lenses have a
contact angle no greater than 90 degrees, and in further examples, the lenses have advancing
contact angles less than about 80 degrees.

[0050] As described herein, the ophthalmic lenses cast molded using vinyl alcohol
copolymers with high amorphous content can havé ophthalmically acceptably wettable
surfaces when fully hydrated, and may not require application of a surface treatment or the

presence of an interpenetrating network of a polymeric wetting agent in the lens body in order
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[ 0045] I n anot her exanple, the vinyl alcohol copolynmer wth high anorphous
content can be used to format |east a nolding surface of a nold nenber,
where at weast2/dsme of the non- nol ding portions of thepPoolGB20amiseroiar e
formed of a material other than the vinyl alcohol WD

2012/ 013946PCT/ GB2011/ 051101 copolymer. In one exanple, a non-nolding
portion of the nold nenber can be forned of a material that is essentially
i nsol uble in water or aqueous solutions, such as, for exanple a netal or
polymeric material. | n one exanple, the non-nolding portion can conprise a

frame o upport for a | di.ng surface co | Si t he vinyl alcohol

copol yrigr eTRE { by 2pRBmBHcHpBesmaly SRS S18drst HoMEreh FRICEI 9T
ol di NGy REmeRto GBS |dRSesUsEHle tpPest e faanP@tepeRBiratfngt dbewsm! ¢f eﬂﬁolﬁuéﬁ@c e,
such as a layer of a nultilayer nolding surface, where the vinyl al cohol

copol yrEttingigent inghe leas pedt qanrbeawed tgylarthesfingrepse thel wettahiliéy ofbe dinp gurdages ace
that di %gﬁg' Lidion during cast nol di ng.
The pof%?gii%ygﬁg%gf&g?&@ﬁggﬁg |Hg£§ﬁ%¥g%§ﬂ¥g%%%¥§ing t he vinyl al coho
copol yrieSidan Oee hreasmrel ofi fienapiMarafeumoliembrabis, tosudt aaslicdne rhydrogaipdomtact

I nj ection . di n r, f.ilm casting. 46] The vi.nyl al cohol copplynmer wth
i argPoRBie SfuPRmicaT, SEEbaRE b iR ob o R s BF Pkl o
opht halmésbei € Cohast angRe capitichat aikanide i SSc Eiact MPW, is6Ril€ BipaohtabteNSRS,
including silicone hydrogel contact | enses. When the vinyl alcohol

copol yrfePendant dseny C@lga%a@gleam a aptiyecblenganas angledit et xpaplsedie clfachces
opht hal ECST Ty BeRRRER SR Bl BF DibBY mpl TRt can R PMMRCARBRR YT of
sur f acessingeatoméast angle tdster] ek abddydel OA-iTthawfadtired py ésemeek gine dingalnent s
|t or poner AT et ROAC Ly oy IR et mndf et on TR s BT n
cur i ng peffoinhe dt@psChbody. [0047] As used herein, an "ophthal mcally
conpat i[(%562] st {“I?eolprgcegg g% ga?ste lno d?rrllgt gocr;[taclt errllg 'llaocqigs],c, ?Igc?uding silicone hydrogel contact
lens bodies, typically begins with the preparation of a pair of mold members (i.e., a first mold
member and a second mold member). The mold members can be produced by injection
molding a thermoplastic polymer mold material into mold shaped cavities, by lathing the
polymer mold material to form the entire mold member, or by a combination of injection
molding and lathing, for example, injection molding to form the basic shape of the mold
member and then lathing all or part of the lens forming region of the mold member.
[0053] Typically, two mold members are combined to cast mold contact lens bodies. The
two mold members are sized and structured to be assembled together to define a lens-shaped
cavity therebetween. Each of thev two mold members can comprise either a concave lens
forming surface used to mold an anterior surface of a lens, or a convex lens forming surface
used to mold a posterior surface of a lens. For the purposes of this disclosure, the mold member
with a concave lens forming surface is referred to as a first mold member or a female mold
member, and the mold member with a convex lens forming surface is referred to as a second
mold member or a male mold member. The first and second mold members can be structured to
form a lens-shaped cavity therebetween when assembled with each other to form a mold

assembly. Alternative mold member configurations, such as, for example, mold assemblies

comprising more than two mold members or mold members that are shaped or structured
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to a silicone hydrogel contact |lens that can be worn on a person's eye

w t hout the person experiencing or reporting substantial disconfort,

i ncl udi ngwvocoi2an3dsritati on and the |ike. Such | enses ofCEGHWUM5ANIOXYgeN
perneability, a surface wettability, a nodulus, a water content, an

i onof l ux, a design, and any conbination thereof, which permt the |lenses to
be confortably worn on a patient's eye for extended periods of tinme, such
as for at |east a day, at |least a week, at |east two weeks, or about a
nmonth wi thout requiring renoval of the lens fromthe eye. Typically,

opht hal m.cal | y conpati bl e silicone hydrogel contact |enses do not cause or
are not%%ﬂ%%é@@?‘?ﬁf@?%?@ﬂ?f bt usssh nglth‘fsmyfiai?@@lc‘iﬂpﬁb’ﬁerﬂ%@&}l&hi on
("dry exforphous URRIchP UeRPibbd Bbich]. QAR B8RO hertbeds Tan be YonBEREL to
significant disconfort. Ophthalmcally conpatible silicone hydrogel contact
| enses Pawxise |mMaie dhan gee dgsaformingyregiogu o eaample,f psinglei mpldvegmber canxbended
wear co . 12/ RCT/ 011/ X 09 ht hal m cal |y
conpat i‘%@%ﬁe{i ﬁgo%ﬁgip ﬁlﬁéﬁo%g#%cg%}%%ggd%n@? %é@gtgééﬁg%glsﬁ?fg%c?@ Wta%gcaerpp% ably
wet t abl @striof koesirfaad,tilkQughctas kithes averhsle ophiakkahstd e@dnhberaccept abl y wett abl e

surfac not necessarj.ly be ophthalmcally conpatible, A silicgne

hydrogiﬁ(’%’@%t a Hrﬁﬂguﬁiﬁé\d‘%ﬁssﬁ& ”‘E‘B‘iﬁtvﬁb}iq]rﬁqwrﬁoﬁg@@ﬁﬁsamt@ Righ rggrRhous

sur f ac eonfeard @saiN@ah Se0R6ldtRerhBdre EortfufedSth fbrEPR Eonb¥HARE hvigPERBEWe NS

t hat does not adversely affect the tear filmof a lens wearer's eye to a

degr ee #Hatoldasserilyi thetmiecestat aserbling drpaeldanemnbrys drto rapedtassniy seonf or t

assoc! alfflr Wbl A6 20 oPFortRA & Blhablftrdelshnie Uit BUGHGORle QR WlioekCRR: O AN
almc 0 r

eye. [0049] Op enses conprise lens I'es that have surtaces, such
as an dnstenoldmersharfand ¢heasedomd post member anrfeatactuis! tudedabigyr eipacatedrafier

opht hal,m cal | Cc table wetitable ophthalm¢ lens . is a | ens bod it h
sur f ace¥ lr{ghaﬁ&%bﬁ%‘fg%fﬁgp Rt %%ahﬁc%]ﬁfv? §¢685tS g?t?;nth fppgeeto %@%aﬁfaﬂfv% (}?Att@/e
ref ers firgt dnti8edvyid neP8 inentietsy afd toddEophthalficEesUrb@®e prodical heRSlendshapsed
herein, a surface of a |lens can be considered to be ophthalmcally

accept ZBYYY- watangsramples the peold gemberscan pe sonfigieest t form 3 regchamienl sontecion

wet t abiy,idqy, (oXerell ' i | [nto
Gt L1 1oy orre SRt gh G BF Hedht B e Q8H BANThfenstiie f WlhiRE e |

t akes faeld membgest threddingnbatweencibe deold membetsebérenandsprofrasiens letdenaherimoét

(e.0., | VBBUT) ) . e assay grades |enses | i near
scal e (#Qlib%%b%; \%ﬁ'leéF g&ggnsggsgrru%tué > i%) a?%ge &g eagl"% cgc?rhg?/\i?rgﬁgg’eﬁ’?egﬁ %kes
20 secomild nembeey by heltfrgl 4 rdgi@mtt ik drefdre of the Rold @élibgrsato\MBbEreahe ARIE t han
5 seconds,, such aﬁ . Iﬁgst 0 seconds or_nmpre desirably at | east about 15
secondNeNEFs ecag Q%‘Ht FRPIESH $XAMPLE @Bt e VanebsiBre SUdngs a i abelwet y can
al 5o beofiglieicicne dr RYaIMRAGH! b sl HOREAC bAMIbEWRE PRE nfid M&s‘?'}f et
surfaces. The contact angle can be a dynam c or static contact ang g a
sessi | anefheyexapinteatic malyl members eanl hnjoitkdoysingart additiend klemeot sush@aptdlipe

bubbl e t ac I r t -angl epnerally refer tqo increased
wert t ab T Aoprodltd Iceh R LrIRE LS or SN0 RRT Revder B B dpoeis

accept abinectivet isabierdesiuofleep tlef mald masbaain hifgnecat domigtle carigy erdcessardan
about 120 Segrees gﬁvb\gyer, in _certal nq%xa |l es, the | enses _have a contact
angl e REEd5FR ke &paply tedelgpisd beforp the; dymoling,process orgs aart of the de@plding have
advancippgessont act angl es | ess than about 80 degrees. [0050] As descri bed
herein, the ophthalmc |enses cast nol ded using vinyl alcohol copolyners
wi th hi?ShnorlpHbgstheoptosess efamanafretutpstan dingi kadlyl pefoee she dndiyiduelt malsl e

members are combined to form a mold assembly, the polymerizable lens forming composition

is filled into the mold members. Typically this is accomplished by placing a predetermined
quantity of the polymerizable composition onto one of the mold members, such as, for example,
placing the polymerizable composition into the concave molding surface of the first mold

member. The mold assembly is then assembled by placing another mold member in contact
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surfaces when fully hydrated, and may not require application of a surface
treatnent or the presence of an interpenetrating network of a polyneric
wetting agenvizm3dbe | ens body in order WD 2012/ 013946PCT/GH2ROLFA 51101
for the lens to have ophthalmcally acceptably wettable surfaces. However,
application of a surface treatnent to the | enses or the presence of an

I nterpenetrating network of a polyneric wetting agent in the | ens body can
be used to further increase the wettability of the | ens surfaces above a

| evel that is considered ophthal mcally acceptably wettable. [0051%Cne
measure of the gbili of nol.d menper to nold a silicone hydrogel contact
| ens hat S‘edﬁﬂgﬁﬁ?fﬁé%a‘ﬂ%t cRalyheniraple gompapfian.siiek a8.der pamtle hyoplecies

angl e ahe tOReRRUAIAR ERGEce SEUY RebnPMBIERRBE ih R6AHASYIEYMEMr& rid Blchiber
sessile drop contact angle, a pendant drop contact angle, or

contact angl e,
a capt isyeh g@bbﬂ@S@b&ﬁﬁd@@V@h'@l fermednbegyyeencthe ffipit @nd s¢rond orldorembarg) te dens- ]l?e |
r i no: ant i : s ' ifie
water coueld O ARRE AR AR e RER. BR BECRbTR e B,
Kyowa Keiween fKsigald secmd, mbltldnenasersiby<mvthstevddSheahd @ hehisd ndeden brdeKroussintir H, f
Hanb . _The neasurenents can b erformed at 25 C [ 0052] The process o
cast u:rgf’%{nﬂgie 1@8’??3%{5 {1 PERST f)lfﬁﬂnéeéf 18 8 CHAPSPIOPSSras h&?&i%%‘é Irgleﬁcp&:t?ﬁ‘géﬁe | ens
bodi es,préaeps ﬁﬂ&"érmig)g?@ild"lﬁoﬂﬁie&tﬁbr{ bh BEBPReatidO8kaafpld \Déliifnﬁothe Rl HBARSS S
(i.e., afirst nold nmenber and a second nold nmenber). The nold nenbers can
be pr odegsdergiuing tscmpkhmemnbers frpethet. vephriig ristsixe tpdhs/meld memberprin @gegg i nto

10 SRR 0 g 5 Al B oI Sk U

f or examguhkers,ietsj ecti on nolding to formthe basic shape of the nold nenber

and t h?{hgﬁ‘? thi Me ?r{olld gsrsel?l%fyt CO(l:‘)r];pI‘IISQ(? o% t%g '_%irsftca)}lgi ser}:%ncrl %%il(? rr%lelcgbertsha%d rirr?clh(ljdirgrge ber.
the polymerizable composition in the lens-shaped cavity is then cured. Curing the
polymerizable composition in the lens-shaped cavity forms a polymerized reaction product in
the shape of the lens-shaped cavity, i.e., a lens body. Curing typically comprises application of
a form of electromagnetic radiation to the mold assembly including the polymerizable
composition in order to cause polymerization of the polymerizable composition in the lens-
shaped cavity of the mold assembly. The form of electromagnetic radiation can comprise
thermal radiation, visible light, ultraviolet (UV) light, etc. Any combination of two or more
forms of electromagnetic radiation, as well as two or more levels of one or more forms of
electromagnetic radiation, can be used to cure the mold assemblies. The method of curing is
usually matched to the type of initiator used in the polymerizable composition, i.e., a
polymerizable composition comprising a UV initiator is usually cured using UV light, and a
polymerizable composition comprising a thermal initiator is usually cured using thermal
radiation, and usually at a temperature above the initiation temperature of the thermal initiator.
Regardless of the method of curing that is used, the temperature during the curing process can
be maintained at a temperature below the melting point or below the glass transition
temperature of the vinyl alcohol copolymer. The curing process typically involves curing the
mold assembly until the polymerizable composition has polymerized sufficiently such that the

lens body will retain the shape of the lens-shaped cavity following demolding and delensing. As
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[ 0053] Typically, tw nold nenbers are conbined to cast nold contact |ens
bodi es. The two nold nenbers are sized and structured to be assenbl ed

t oget her wo 2dedfdiBséa | ens- shaped cavity therebetween. Each/aotinsitono nol d
menbers can conprise either a concave lens form ng surface used to nold an
anterior surface of a lens, or a convex lens formng surface used to nold a
posterior surface of a lens. For the purposes of this disclosure, the nold
menber with a concave lens formng surface is referred to as a first nold
menber or a fermale nold nenber, and the nold nenber with a convex | ens

form ng syrface s referred to as second npl d nenber a e nol
ronber St 1R, Ut BB G R AR GIRER (A0St GEcdl o PEDRSTRe

| ens- shapgdneRy bi the hbghRBiv edmpIRdnassenbl ed with each other to forma
nol d assenbly. Alternative nold nmenber configurations, such as, for

exanpl el90%d| d Asdestbhsreis, cdompidiag neplerd te therpipeessol sappiting Msameldonembpsry
menber : . : 3 5

i T or oty RS EsSABRERRly i buffle b0fe il LERERTL AT O Tt he
copol yndsimolding prdsesgh thentwopimoldsmemhtrenate shpscuddofeoin eackedther, Andithé tenalbbgy t he

| d . be .confi d [ h I f '
e R e O T T T D

regi on toondt in@ld e 1é8 byay.d an anterior lens surface as well as a posterior

| ens Sﬁr{’ ie, i.e., to act as either a female or male nold nenber. [0054] As
previ oud % di skt depoldigaprocassspl inyelxe M uefgnsehenisalyprogespisgh SRR HBRIS
cont entm@t emslaeds 0 MBKRo1A0AS MY RSes GARE BUA Hol S

cavi tyntlhereb_et M/Séen as a0 m)léd asggntg:l f the pr@gceléssog?{gg%@gﬁg%f ;tllgéq?ﬁz(gnol d
menber #sseptbdy Hckding the peliviyiesizesblany badyhie notwomacted avithtreligtid pudf asfaprarzanic a

connect 0 0, t n the. nold ne rs. The first.ml d, nme r and
the sec gﬁgmmt‘)‘fa%?ﬁ%egr&lgg% %@?ﬂs "y E‘gfngrttllala dteglggagn%grsolc?%?’ %%‘Li’?é@&q]&? P’g)?dabei ng
assemnblasebntbhgiichding the edlgnelbibed lehd balythas avsberg expdrst ank lighiddricagetht dryat

| east ope f the first and secoad rTgJ d nmenbers, and to an ophthal mc | ens
pr oduct ew@m&%fac?% Hiowinga dey,defefdgwressss. e priamesizesdees, badydemping in
menber gof@dt Wih GBS MUUERE 4R, HONE MoPARANBEGALsE A HRAl RO IBRARAY OTh bhe
shape of el enents of the nold nenbers, such as an interference fit between

t he nolc¥amRigRdry demelding pragessanateinpludh equesting peneremere dfdhemokindempbas tusi ons
bet t i t | h le,
®her AR PR TEINRCRe) Blo BLBBI AL AL BRI g e BOORORLCHALT

a weld can be for on of ‘one or
mor e ofvodhin contadt withtvee sf the modenanttdne bk dnoie mearters «f thaaidldissanbly lare

anot he anpl e, . an .adhesi ve substance. such as a form o | ue, contact
cenent %Sﬁﬁgg%l‘eﬁﬁf Iaeéﬁﬁn B@é {l?¥é"ﬂl%8r%?r8?°r?1 ffbﬁ%ﬁ‘&nﬁ%ﬁ W@E’n‘“’flﬁ erg’[ﬂ yRewesting | n
yet angtdiess ieaeiflu@e applFiniPledsure eHeSorGiadte BEthie Phd1@ thettibein dRdeR @fhudsh @Al

el enent such as a cli g clanp or bracket. Regardless of the type of

connec M%hMGEREsiH epeh ofbeidtorhseakethe intenfsenceriiieithe mold membens @é thet o
keep t Ns.id ' duri | n sto
be capgg)ll({erg%)s?m béi ng }r%tlad[ gb;g{éfgﬂggﬁg%téﬁt a%t”l%re%xmhfeé{f#éﬁ%?g(@%eggl%chmggﬂggf? of the
denol ddermgoldingoraysinclude 6@}ime thiroughtthewplded emteriaf. manuf acturing a | ens body,

bef ore i ndj,vi dual,.nold nenbers are conbined.to,.farma nold assenply,
Che poldSk | 3l SHBhiaMe ProfRER ol pTRTHR"PY o ik o PR DR B e s.
Typi cahleynbehi of ths nftd asenbshefleryiripl.aki Wet @&y @HE hescdtsRe dhél uld bis¥mely t he
pol ymarlclzugbl e cor&osﬂ;l on onto one of the nold nmenbers, such as, for

exanpl BYSingcihRPoRerSH sy Pokbisecontsrissyith arfiquit suelhes eprreeanic miveitng
sur f acQaRf drh hduedhs BBhHoMEHERETy hENGnRAls ARS&ED! Mollovihl &N was S6MBIdRE, Y
pl aci ng another nold nenber I n Contact
process, the polymerized lens body can remain in contact with one, and only one, of the mold
members used to mold the lens body, or can be released from both of the mold members used to
mold the lens body. Wet demolding processes may include the use of mechanical methods of

separating the mold members in addition to application of liquid to the mold assembly,
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WO 2012/ 013946PCT/ GB2011/ 051101 with the nold nenber with the pol ynerizable
conposition, such as, for exanple, by placing the convex nol di ng surface of
t he secormormixbismaber in contact with the first nold meohaB2sucisitohat a

| ens-shaped cavity is fornmed between the first and second nold nenbers, the
| ens-shaped cavity containing the polynerizable conposition. If used, the
connection is then fornmed between first and second nold nenbers by what ever
means is being used in order to maintain the nold nmenbers in proper

al ignment during the curing process. As previously described, the process
of form ng the connection can conprise, for exanple, meldigé the mpl d

member smf«lg@@g Feyeezige ane gr mRee ofdheimekdypembers fnydaferar the ald preperplearnlyiag ¢ o

t he nol rSeal [ [ ers
toget ner = e p e 2RI R Enol Db S FRERICE 1 push AT s R A0
assenbl eack otipr fodmehkain inteefefencs fit, ancuttieg thneh gt addserbedbesarecholding theinmgd t he
polynerizaqﬁe ﬁongpsition in the | ens-shaped cavity is then cured. Curing

t he poﬁ?ﬁ%? Yanl gﬁnposition in the | ens-shaped cavity forns a pol yneri zed
react i qoognjodugk pan of Aev&lapey aémbliigl Rocess e be avdited to haw: the derds@ddy body .
Curing typically conprises,aqplication of a formof electromagnetic

radi at i 60N QBtARHVEh RS makd membgy, s4ek a5 Sitheethe Aush & e atre8d (A i n

order tQeARkSRIBRINGTRE HEALIMR Rbcekd) €n BRleY el ZAB ll&s%eaf%iatiﬁ fconBict Eh
| ens-shaped cavity of the nol'd assenbly. The form of el ectromagnetic

radi at i tbhdessnad owipmiesber, heatrean be appligdito the firsisirtseendinghd megiber, 401 example; UV)
i ght, i.nat o] f ar f el gcty Qna i

3 o ARG 088 of 8 il PR SRRl BE 9IRGB ot

el ect r anagbetcan be aklillad,i fonexangie be bloswny titlledisie oh e tuok df drsaoid rhasber the

met hod of . curi i s..usuyall tched to the type of initjator used in the
pol yrrerdPPlyHlee? &%HB%BH‘PH&% ,0}1? gg?h,e laglsdﬁmw-z%&r@?%tw&o%d Rresshreds sibsidhng a
WV i ni tfirgt @sedond Wedlad nhember 8@ re\ddndily ok E&t&hneﬁ[}dwﬁrll BRI deaRNdid@ PloBess can

conposition conprising a thermal initrator is usual cured using thernma
radi at i3, heémﬁlqﬂga%qugv 0 regnaite ipeqngact Wathad pydicelpemold mieabeod-et. dhp Brshour e of
t he thes%é@fd%&‘ﬁ&ﬂeﬂ{b% folRe9BY %@&énaﬁingg%cg%t hod of curing that is used, the
tenmperature during the curlﬁg process-can bé maintained at a tenperature
bel ow t[b@slfel t AmgsgddiendinGideleatiog? tefees gl the praceandiréleasing thenxeas dbdy &omfthe he

vi nyl al cohogl, copol r...Th urin rocess typically.invglves curi t he
oy Bog G AR WL IR e P AR e OERS Su pahest het e g ey of e

suf fi cimeslt laysembBihdvb dbert Patatdsn BaeMmoMidd pro@isai n the shape of the
Iens-shag&% cavity follow ng deno | ding and del ensing. As

. . WO
2012/ 019¢2 pcTP ANEIEER eerpses jBYPIve the use pf mgchisnisebrrocersss tageleasedhg tens n

conpl et j e '1§Q+§ ;ﬁg& Xﬂgr' abl e
conpos |b'?)|d%§% %18 g%f%snﬁhlgg% pﬁéﬁ%ﬁw%m P(r%l}ge‘nfgfr?e e&gs gi(f)co;h%gt %?(L%ce st h%f
separ atdemgldilgestem Id drieddlensing mhceedskes, thollchsdede aind thefonk ramtinigpgaurld ngndkr t he
pol ymer | cess, the two

zabl e, conposition. As a result of the ﬂenﬁ%din pr
ol 4 meHBor e PR TBERHEin R BERK dopiet B ad R S A ARyt
cont actsolutios,. as it aCiheteladsing predess. SWhilO It i9RsAE thatl &y wen 8erfbldingepro®sl
menbers, used to cast nold the | ens_ body. ) ) )
(involving application of a liquid to a mold assembly including a polymerized lens body) may
be used prior to a dry delensing process, it is more common to use a dry demolding process
prior to a dry delensing process. When a dry demolding process and a dry delensing process are
used together, the lens body has not been exposed to a liquid, for example an organic solvent,
water or an aqueous solution, until after the lens body has been released from both mold
members of the mold assembly (i.e., released from both the first and second mold members). In
one example, a dry delensing process may involve the use of a vacuum apparatus to lift the

polymerized lens body from the one remaining mold member with which it was in contact
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[ 0058] Dry denol di ng processes involve the use of nechanical processes to
separate the nold nenbers of the nold assenbly a fter curing. In dry

denol di ngwpreoesssas, the nold assenbly including the polpgmeB2Edsi®NS body
is not contacted with a Iiquid, such as an organic solvent, water or an
aqueous sol ution during the denol ding process, and typlcally the nold
assenbly including the polynerized | ens body has not been exposed to a
liquid prior to the dry denol ding process. Follow ng a dry denol di ng
process t he polynerized | ens body remains in contact with one, and only
one, he nD menper s usgg(g | d the | ens body., In one exanple, a dry
denol di fﬁgowsct ¢ demalding geer | @?F‘Hé PERESOMANHE Bl RSIPSFASHENBET s to
def or m LRQiniY HolABARRT 30 afREt thrtﬁﬁ? Bfak ehe Bimd BRIk ARIDS SmoldRMA RS ahd1e

pol ynmeri zed lI'ens body in contact w one of the nold nmenbers. If the nold
menber ghetens hedyrgy dryadsteosiplprepess hay thvolygénsedinga priyeadeolibatvyren thasdga af
interf I e r

 nct uddragF bl R iR O o RS Bt P ok T ERICH AR BESTS WY
push t headnid soltendmelses. away from each other to break the interference fit.

If the ers of, the nold as are held_together at |east i.n part
by a el o ke delgasing | OSSR Y0 V%ﬁ@a@mﬁm%gf g chetes Gt BAHY
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application of a |i to separate the nol ngers of the nold assenbly
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met hods of separatlng the mold nenbers in addition to application of |iquid
to t he sdmBleasquespng  the \mezwmmqangéMTvlmdmto%ﬁa@mw bgrkghe §aekzi ng
one or oy Xagel=Io r
pressuggg%%ng%ghgﬁnﬂgpgzof the&ﬁ§ﬁ§9ﬁ£2£gbgn%ﬁa§%ﬂt @ofgﬁlmﬁﬁﬁh%kﬂﬂ
menber $heamrjd freorhbee de lat deabepartiallypbeak the bomt betfrere mlmelelhs tbodm rang tthe imodd
through ds or an adhesive holding the nold assenblies together. [0060]As
part of "A"Wet or dry denol di ng process, it may be desired to have the |ens
body r ¢o®64) | NDEOW tethigh twater spAIbIlItE W aiol dedegh b¥ehiemed Stoah tiRsviay it dieshol he

first or the secong nol d menber, follow ng the denDIdlng process. In order
to hel SOPHETEENXILBHER amReraNops; Gonteah i PaRDl b S s dpwaidhi BORgsite Vet heat

can be @RRAlihg ﬂro'fc@sséi' ®r fobﬂlsdi/etheleﬁﬁﬁg Rdd H&hgld{ﬂérm&fessefs %Vo@%ﬁgﬁf)]ﬁlcaf?éh ot Wi ng

heated air on the back of the Al't'ernati vel y, first or
second lmlddtOrﬁbWbblle tbawlrlyé ab;hhcbll c@aolyfrmr rrm@mn@edy) 511 dvdse grashises,gbe aiofd on

the ba%gse%fbl é.pp L}%l OnH%fe br (-T)nolai% éllirﬂlge nc'hll({]l%é u{eﬁ fe%s 135 Of the ol d

menber s pressu 9 st 8 eCo for'd
menber thaeafforred thearahgibafpre appﬂm;aﬁw bﬂﬂiell}qu‘ld. tTthettius aiﬁrmhqlmg s@fames@essem al so
help t he body to renmain i ct ith a rtic

(i.e., Fﬁé an PEPC%FEdst%cPBHHHhB}ege?Fe ) a%%moﬁ% 35D .nﬁf'gnlgfr"@); 8ks.

molding surface(s) are dissolved by the liquid. For example, when the mold assembly used to
mold the lens body is formed entirely of the vinyl alcohol copolymer, after curing the mold
assembly including the cured lens body can be transferred to the tray. In another example, when
the molding surfaces of the mold assembly are formed entirely of the vinyl alcohol copolymer
and the non-molding portions of the mold assembly are formed of a material insoluble in the
liquid, the non-molding portions of the mold assembly can be removed from the molding

surfaces of the mold assembly, and the molding surfaces of the mold assembly including the
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[ 0061] As used herein, "delensing” refers to the process of releasing the

| ens body fromthe one nold nenber with which the I ens body remains in

cont act avoeni1ztss4sol d nenbers of the nold assenbly havechamroseparoat ed in
a denol di ng process. [0062] Dry del ensing processes involve the use of
mechani cal processes to release the |l ens body fromthe one renmai ning nold
menber with which the lens body is in contact follow ng the denol di ng step.
In dry del ensing processes, the | ens body and the one remai ning nold nmenber
with which the lens body is in contact are not contacted by a liquid, such
as water or an aqueous sol ution, part of the delensing process. Wile it

as
i s possiHidelephhedacanebe fandemrtly Wedews i pratles) sxpmgleapien earaldingot meld i qui d
to a mpdhRs BN ehiftelUsh 8 AnfCLIYIHBI ﬁg&yﬁl&n&db@@y%tamg REs USGHcY bOr to
nN"to use a dry denold
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until ahéleingtstfadeaand thxodinchwisleelRydy iceh Bagathfdrfed o Betthytol d nenbers of the
nol d as ly (i.e., released fromboth the first and second nold nenbers).
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nmenber with which it was in contact WD 2012/ 013946PCT/ (B2011/051101
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the nmold nenber to at .| east pf ti%%'i break the bonﬁ bet ween the | ens body
and t hé*RpYa) oFansEiractaily maferat from b %M}l-&&@%@%ﬂt Sh\RYBler the PEPRSFSRAt i on

of a |iaglidh B3I&RoAPoaIY ﬂfaﬂﬁ&h@ pESbeY S len¥VBb@Y 18 EHinAGUSUESorffativh h%%o
rel ease the I ens body fromthe one remaining nold nmenmber with which the

| ens bdseepsing, puchicst e exanele.aviunigctanfeingbdsiediwagn$Pep. After or concurrently
i et _ o O Lorel : . .
i el el SR SR TR

usi ng acuum apparatus to & one
r emai nitergpearahg ofethb diquidi ¢an behcwttrolled, vias exampie nh acderfto| haimtaimgthie Hequdieatsd di ng

step. A wet del ensin rocess y al.so .optiopally.involye usi nechani cal
means tGRSEHNE: W hr@F%ﬁ%an%etrﬁ ?Qﬂ?scﬂ'd&ﬂ OE?}]&%)(’QQ/? a?%?&%ﬁ er g’&?ﬁgezi ng
the onendntb¥BlsNi Ng nol d nmenber to at |east partially break the bond between
t he one_nol d nenber inserting a prying tool between the edge of the

| ens bd®8P7hnd P o ol loninedhe §16 af aRRviog diquichthe Ligre ak therreold @psembbt ween
the | ens ndneitdr EALOEDLith e THCExample, to increase the rate of dissolution of the vinyl
alcohol copolymer mold member(s). In one particular example, ultrasonic energy can be
applied to the liquid, the mold assembly, or the mold member.
[0068] For example, the liquid applied to the mold assembly as part of a wet demolding
process, or applied to a lens body and one mold member as part of a wet delensing process, can
be applied at a temperature of about 90°C or less, about 80°C or less, about 70°C or less, about
60°C or less, about 50°C or less, about 40°C or less, or about 30°C or less.
[0069] The application of the liquid can result in complete dissolution of one or more mold
members comprising the vinyl alcohol copolymer in less than about 240 minutes, 180 minutes,
120 minutes, about 90 minutes, about 60 minutes, or about 30 minutes. Alternatively,
application of the liquid can result in partial dissolution of one or more mold member

comprising the vinyl alcohol copolymer, wherein the partial dissolution of the one or more
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[ 0064] Due to the high water solubility of nold nmenbers fornmed fromthe

vi nyl al cohol copolyners with high anorphous content, it is possible to use
wet denolwonrgiymssesses, wet del ensing processes, or botrhTwa20dalsernsi ng and
denol di ng processes involving application of a liquid to dissolve the vinyl
al cohol copol yner nmold nenber(s). In these processes, the nold assenbly,
nol d nmenber(s) or nolding surface(s) including the cured | ens body can be
transferred to a tray before application of the liquid. The tray can
conpri se separate recesses sized and structured to contain the |ens bodies
after the nmol d asslggg11 , ol d menber(s) or nolding surface(s) are dissolved

by t he TPlfunenbe &y subliciFpdite serprae therpoldwnenbessiithe w%@iaembly&br giordsaolens

body i spé ‘ﬁ{di@gss@ﬁBM edoyreeaset 18 14s0dy At PR AP RIKBRF (. & to&eldnb fihd@nd he
mol d assenbly including the cured Iens body can be transferred to the tray.

| n anotledy), exdefh demoldeandt ¢adensuli.di ngmplsrteﬂ)ac@easefthct teas rotlyl frows eliishy matd

f or med n Q C non:. ol di n ortions
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non- nol MP/&;@SW@SO%QVIS%QM QG%byrmetghaSISﬁjmhyomanimm menbugs) erfrighﬁstshlele%ml di ng
surfac f the nold a e and t he nol di ng surfaces the no
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can be dopapakerwiad Hi ta%rrglr@y cdnrbnene&h&amgx @mheng adt ebthdaembdingdan® NoI d
menber formed entirely of the vinyl al cohol copol yner and the attached |ens
body cal¢lepeing peassssey welving dlhsehttroa;nf thenviputalenhol eapelysseirvpithehigh fmerphous

derml di ?@not%@&e%rﬁﬁ‘pﬁ%eg' oﬁiérgfatﬁlg lp?Jle‘rKHe %Eﬁe&@ﬁe mlddé’sBFm{g]&ﬁef@ﬁPFr s

formed entirely e VI ace and the
at t achedlubknpolpmes maaqlluaeus rsahsibas. r]ﬁn‘ é)ﬂntplhae RV@i, \{zl(bﬁGﬁ]ssTBﬂr\e:dl inqadquoappl i ed
in the denol di n ocess i Ng process ot h the wet
denol di*AFH Wﬁ“ﬁé?%ﬁg?ﬁﬁg$w3egg§gg P§ t KﬁraéwuiﬁﬂgWH§1§5WHrlon

I n one coxdiiatién of Miksa Greles. SAL d eréséh@@ o€ G53,] S&s AP a2EHERUSO ISR nUsdnoe Oof a
processing aid which increases the rate of di ssol ution of 't he vi nyl al cohol

copol yfEUPHVE ImsehnsicabRigRpisg apf anagpelising pigpaidditionnl BreagirepRndSAeNsehat
assi st $rd Ra¥RRMb Q:gntfr(}ﬂ%r B ﬁ@ﬁ’e?esprgﬁl ﬁl@‘%ol@éosds%tf% alcBfol cggl{ﬂgﬁlsrs%nhan
extractabl & material fromthe |ens ogy. anot’her exa

pr oces dighy alamthamw ciygert thehpeuprddidedtashpdrpst pretedémolding] ealensinglpr footim

A LT
foll ovmamgh(tlrmpsltymar af wafp oy aq@oti) sollifidHdi dd, not Peoduesmesal slumedbf Fdag, kieui d
can be controlle exanple, in order to maintain the liquid at a
C eper AGH EreheithindiBF kb Bemers ik gl SYST. P NGRNLHO Rotee LY. Tkl
copol yieosiBledo TBAMRE () demolding, delensing or both demolding and delensing processes in
large tanks or baths where a single volume of liquid is applied to a plurality of lenses and mold
members. As the solution does not gel under these conditions, it is possible to easily empty the
solution from the tank or bath and re-fill thé tank or bath with fresh or recycled liquid. As the
solution of the vinyl alcohol copolymer with high amorphous content in the liquid remains
clear, it is possible to observe the lens bodies and the mold members either manually or using
an automated system to determine whether or not the lens body has been released from the
mold member(s), or whether or not the mold member(s) have dissolved.
[0071] Depending upon the type of lens body and the demolding/delensing processes used,
following demolding and delensing, the lens body may be subjected to one or more washing
steps, including washing steps in an organic solvent, an aqueous solution of an organic solvent,

water, or an aqueous solution essentially free of an organic solvent. The washing step can be
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[0067] During or followng the step of applying the liquid, the liquid or
the nold assenbly or nold nenber can be agitated, for exanple, to increase
t he rate wb 2di2zmEsd4at i on of the vinyl al cohol copol yner molrcGBendsi(0s). I n
one particul ar exanple, ultrasonic energy can be applied to the liquid, the
nol d assenbly, or the nold nenber. [0068] For exanple, the liquid applied to
the nold assenbly as part of a wet denol ding process, or applied to a |l ens
body and one nold nenber as part of a wet del ensing process, can be applied
at a tenperature of about 90C or |ess, about 80C or |ess, about 70C or

| ess, about QOC qr |ess, abou 0C or, | ess, about 40C or |ess, or about 30C
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di ssol y&a,vh Q044 B ' €4 - - nd t.he :
derol di ﬁgyl}(’jel ensl}l ng@g ?gl'ggglggsg 9%%%1%&%\58? 119[]:) th@ rﬁlstlgp chk%gg V\tnﬁl a portion of
solution (without the need to demold, delens or both demold and delens the lens body before
placing it in the blister package), and have the mold member(s) or molding surface(s)
comprising the vinyl alcohol copolymer dissolve in the packaging solution during or after the

manufacturing process.
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foll ow ng denol di ng and del ensing, the |l ens body nmay be subjected to one or
nore washi ng steps, including washing steps in an organic sol vent, an
aqueous swbubvi2on3wb an organi c solvent, water, or an aqeeowGB2e0l0itioon
essentially free of an organic solvent. The washing step can be WO

2012/ 013946PCT/ GB2011/ 051101 used to clean dirt or debris fromthe | ens
bodies, to extract materials fromthe |lens bodies, or to hydrate the | ens
bodi es. For exanple, a washing step can be used to renove diluents fromthe
| ens body, to renove unreacted or partially reacted nononers, nacronmers or
prepol yners fromthe | ens bodﬁ@tor to increase wettability of the |ens

body. [8878] 1 nltoois eserps. avhenpath ks firsignd speand areld meneksrpdte dermed <giEpni ¢
can corrrs SRR B Rl M pHE onBl WA cu R R HOR CochY Pe.
al coholrri?wl%'(iag';ﬂhee@lr@d lens Ibadjg can b¢ phbal Bté adlistee pdokrges with anetrtiemof solgitdmanol
%?gfngdri%gﬁftir%tll}é grgogg’ %nl)enltnl})t%?sgc%ﬂﬁé mold: erlg:s)é:rgblytarr]lg a‘é’%ﬁﬂfg'}He Islgeldut%i p%r ot rs]ep(il(r)at rise
demolding, delensing and lens transfer processes. In another example, when molding surfaces
of both the first mold member and the second mold member are formed entirely of the vinyl
alcohol with high amorphous content, after curing, the non-molding portions of the mold
members can be removed from the mold assembly, and the molding surfaces and the lens body
can be placed in a blister package with a portion of solution, dissolving the molding surfaces
and avoiding the need to perform separate demolding, delensing and lens transfer processes. In
another example, When the only and only one of the first and second mold members to which
the lens body remains attached following demolding is formed entirely of the vinyl alcohol
copolymer, after curing and demolding, the one and only one mold member émd the attached
lens body can be placed into the blister package with a portion of solution, dissolving the one
and only one mold member and avoiding the need to perform separate delensing and lens
transfer processes. In yet another example, when the molding surface of the one and only one of
the first and second mold members to which the lens body remains attached following
demolding comprises a molding surface formed entirely of the vinyl alcohol copolymer, after
curing, demolding and removing the non-molding portion of the mold member, the molding
surface and the attached lens body can be placed into the blister package with a> portion of
solution, dissolving the molding surface and avoiding the need to perform separate delensing
and lens transfer processes.
[0076] The mold members(s) or molding surface(s) comprising the vinyl alcohol copolymer
can dissolve in the portion of packaging solution before the blister package is sealed, after the
blister package is sealed, before the blister package is autoclaved, or after the blister package is
autoclaved. For example, before sealing the blister package, after sealing the blister package,
before autoclaving the blister package, or after autoclaving the blister package, less than about
15%, less than about 10%, less than about 5%, or less than about 1% by weight of the vinyl

alcohol copolymer with high amorphous content added to the blister package can remain

undissolved in the blister package.
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essentially free of an organic solvent. The aqueous sol ution essentially
free of an organic solvent used to wash the present |enses can include
aqueous swabtopalisgdsons, buffer sol utions, surfactant solpariGBell/osetoli ng
agent solutions, confort agent solutions, any conbination thereof, and the
like. In one exanple, one or nore polyneric wetting agents or confort
agents can be used to wash the present |enses. However, it is understood
that the present | enses can have ophthal mically acceptably wettable
surfaces when washed in an aqueous sol ution that does not contain any

| tt t nf ort T whi |
oty e ofA LATRVRE S By SledRThss Wi P Bt sub o uled BRIFS 1y of

such |&H§Qﬁoldt1|iieinber‘(‘@t babhdliiny $uef06k) dependant &olcel Yestiewd hassigateaf such
agents. [0074]Fo||omn£ﬁkrelease of the Iens body fromthe nmpld menber(s)

and, i fARMisyionoNO. f1/Hoh B4 pihishas hesehyi mepostossed byheefpiepee podis eutirele
placed | st on.
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al coho%ﬁo“imy ne, GXERP 3’% lﬁﬂl&wﬁ%fﬁeee aawf e igfprmedeengrels pler
packag Qhélwl’h?l ﬁcd%'l Eb&ﬂyﬁfzr \%ﬁh l}ﬁghod}n&rﬁhédé%htehhﬁldnﬁg ‘iﬁoﬁ %cﬁ@iﬁﬁ' @11rt1o€l€‘dff%lileS or
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i n-a DI SBP obkagl (h toha Safon e Etn o LRl ST il D

sur f ac ®sttén dvallviirfdtd) GorifiRrddee GollinNE liE R BlisePRcRhEs %fmélﬂbd\ﬂ) aldsd 6peang and
| ens transfer processes. | n _another exanple, when the only and only one of
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sol uti gn, dIS he aon one .avoi jn t.he need
to perf&riR 1epar %(%’c(i’ibfr%erf lﬁkbﬁ%gcfmfo oup rpglﬁtglf‘ @GE}H%B%% gﬁ)idm$ R”&é’fl St her
exanpl enoldveimiehés caifthungl musdraces afblisiee paciagdntle Ao BE nhufbRrihg tisd and
second nohggﬁgﬂggrs to which the | ens body remains attached fol| ow

n
denol dPRY 8 a0 SOMBYiF g sepraf femoldipgthg raaldjasgamply po thid th leps b%f_?YcohoI
copol y FRkainPint BhtaCivith Qae HERGhSh B cBRELERVWRE ds i&%h@@? Q@Ja é. r"lgleg)% %Son of
the nmold nmenber, the nolding surface and the attached Ens ody

pl acedcamthen ineduds| 4ddingr pagkagiegyeolwiiamtoghg onvityof the bhsﬁ¢nﬂa¢bage tdidsssolveitheg t he

mol di n rf e n and
e T 35RO TSR] & R BREL ORISR AL s PUSH IR,
conpr i siohdjng kerfaden{The ad:rcsodsml them)p)elqpr.[eally apecetidsinoihe elister tphﬁka@@ Hefoad tigf
packaghpg sol ution bgﬂ_ g bl i ster package is sealed, after the blister
packagé'i'¢ RIESEES 5B STteH 2%k ster package is autoclaved, or after the
bl i ster package is autoclaved. For exanple, before sealing the blister
package, after sealing the blister package, before autoclaving the blister
package, or after autoclaving the bligter package, |ess than about 15%

| ess than about 10% | ess than about 5% or |ess than about 1% by wei ght of
t he vinyl al cohol copolyner wth high anorphous content added to the

bl i ster package can renmain undi ssolved in the blister package.




WD 2012/ 013946PCT/ GB2011/ 051101 [0077] A device can be used to increase the
vol unme of packagi ng solution used to dissolve the nold nenber(s) or nolding
sur f ace( swoxodniasiét he devi ce described in US Patent ApplCiracaomsNel

61/ 313,524, which is hereby incorporated by reference in its entirety.
Alternatively, the | ens body and nold nenber(s) or nolding surface(s) can
be placed in the blister package with a portion of washi ng sol ution which
is replaced by packagi ng solution before the blister package is seal ed.
Agai n, a device as described in US Patent Application No. 61/313,524 can be

sed f IS purpose. 10078]In e exanpl e, en the | di ng, surface of a
mord needdl' P Py R Gnalst el Mok PrEbeTR s mrtith shrtishon it Jitbr Sy
anor phailéohePedpeime2 Rt high AgdrgRLSl Lat@er® afd didIvefl if bR prekakifss@ionissalédr med
of a polymer that is insoluble in water and the packagi ng solution, the

non- nol18ithy bhdert paskagst with dherieng badviibe vinyh alsehaltqopekymies avithohigh ameephoyer ve
bl - i ' - d
as a Dldoleaf calds gige egf %t%%mhg 8%(%(3@%8%99%1%&Eﬁ??&eﬂﬂh%h{%hcﬁ&&%%l@n.

menber can be for rop ol yher, such as, re

pol ypr dpyine gzamflhethe gmyinalcdholgcopolytrieo withfhiglh emomphdusembent, wizn dhssobed drct ur ed
to further conprise.a cavi to retain a.liquid and a flange extendpn

out war A% e SRTE G Ry sl 3G B el ikt o nBrtshR0 g 1 REDLRE: on
of t he proledtsdeas baBr&ie stekihd @UuheBliste package, @nR chhbinhedn Paeckage
configured to allow optical inspection of a |l ens placed in the blister
packagd008Hle nlononm F¥RTRjep et MEthod oft Manyfasteringe Ak aphthalnigdeny Ay dessribef t o

conpri Skredn FAMd 4 4 Gield®dBilcBepatié Ak Bodils fHaARARHRY iR ?gldod’f{a‘e@t{pgc{bl'e, fehom t he
cavity and a bottomwall surface configured to collinmate light. Blister
packagewdise miadgmsing anoesséritioly agenticall metheg ot nsng fifst andl saeond| meld dnémberhe
blister : >r i bed, i n Patent, No. 7.477,366, which is,hereby
"ncor pso BB SN FEBLAENI AR b LeoRpiRE i PPkt eptiubd bEr el ¢ e
nmol di ndestioficaciaylodlcehoimobpblpmeib@ithihigh amombowndonteat. yTHef yitldeNaceaptabid leahol
copol yner,, wi t h hi gh r phouys . content and the nan-nol dji ng portion of the
mol d rrg’ﬁﬁ’éf G Fidgﬂr?@amf%caé@ﬂs%epé@ka °Bies s Yipld Ok QpthalHeal erchipbls

manuf agédied. Mohet y161d AFURAIBIE 14RBS cHRBe QORI FaehALE fSiRPio0be deERk disnay he

nol d assenbl% so that the lens body renmdins in contact with the nol d nenber

conf i gulelsatabls detactsensaisteamisier dy enanyak wisupd inspeasiopron by sutorated: inspeciion vsiie
2001 RGP AL 0y TSI ek 0 ol BP0
| ens badgsepiabeniehsvs reniltihghfrosua pateulad peocksing step) subiens,bfer epdrhla) 4 yuring
| nspecled b QehBfiny S8, daRKR0G DY hfitg S o acEhgiReSsa98 chabRutsr N
steril P78’ g step, P, 8 Washing siep, a packagihg step,
processing steps, etc.
[0082] As used herein, the term "hydrogel" refers to a polymeric material, typically a
network or matrix of polymer chains, capable of swelling in water or becoming swollen with
water. A hydrogel can also be understood to be a material that retains water in an equilibrium
state. The network or matrix may or may not be cross-linked. Hydrogels refer to polymeric
materials, including contact lenses that are water swellable or are water swelled. Thus, a
hydrogel may be (i) unhydrated and water swellable, or (ii) partially hydrated and swollen with
water, or (iii) fully hydrated and swollen with water. The hydrogel may be a silicone hydrogel,
a silicone-free hydrogel, or an essentially silicone-free hydrogel.
[0083] The term "silicone hydrogel" or "silicone hydrogel material" refers to a particular
hydrogel that includes a silicon (Si)-containing component or a silicone (SiO)-containing

component. For example, a silicone hydrogel is typically prepared by combining a silicon-

27



WO 2012/ 013946PCT/ GB2011/ 051101 [0080] I n the exanpl es where nold nenber(s)
or nol ding surface(s) formed of the vinyl al cohol copolyner with high

anor phouswoant2ansoar e di ssol ved in the packagi ng sol uti enTasbadsiTwit he

bl i ster package with the | ens body, the vinyl al cohol copolyner with high
anor phous content can conprise an ophthal m cally acceptabl e ingredient
present in the packaging solution. In one exanple, the vinyl alcohol

copol ymer with high anorphous content, when dissolved in the packagi ng
solution, can further serve as a wetting agent, a confort agent, as an

agent that.prevents. the |lens body fromsticking to the blister package, or
S o kRl S0P bOOBTIRY SHUOBRDA P toREk, BRRE TS Ao T IS DAETEE | ng

an ophtdaatai end @Ng comtasteras, i iREdiNEaViBioh Hbéthag dbnfacy 1k Owhich 2eaPRERM e
| ens bodies that is higher than a yield of acceptable | ens bodi es nade

usi ng a#licesabydrpgal matqrigbnt i cal nethod but using first and second nold
nmenber ri simg: 3 e Vi C i t Dicphous
cont ont " oE ¢ Sic k- SrMhBRZ biientlo S OB BRI Rl 1 1LRYpATPSE

anor phdxsSi€johtlege, inThenynehd, afacance piraprepolymas vwedéie scackarsiliven atym ehay of
cosnetically acceptable | enses a yield of ophthal mcall cceptabl e

" enses coanll PERGRS TR s taier. Hon Sxhiin e Ao B emielE BRINE to be
free ofcovilentBl, bynddetiedlrensleloeging @sicaladubstithdh@d(Ray RTROH Albstifutddrganic

i nspectign _or lg%@automat ed inspection _using an_aut onated i nspection system

The yi épdicalpubstitisptsdbat aydirdhpepmedy dilieenec 8 yPRIR2G - acceptabl e | enses
resul tirpgss) " OMNaLIBALIA HaNs @S @EQS&%}&' d}gté%riﬁger V%élﬁﬁe@ﬁerefrpfefe%(ﬁ)@ Romfhal Ul ! N9

step, a denolding step, a del ensing st I ng step, a packagl ng step,
a conbiameragomolsulpr nessel npolsmendypietly. defed@B8R{ Ay sirserichisioaichrontategraphym

"hydrogel: refers tg a polynerjc material, i.cally. a.ne r matrix of
ool y o B aPAeRhg s GualdS ¥ ol VhosT bR Bion i At LS oafbenf

wat er . Molbmﬂﬁrogﬁlghﬁgﬁnthakﬁ)ﬁtelﬂe ofl aﬁﬂ;&ﬁ&mﬁi& HB@raysdtPhLEitttadr at ﬂilﬁﬁbd%%ﬁ/ﬁh%&s
water in an equilibriumstate. The pnetwork or matrix may or may not_ be
cross- ITHLMRT Wight Rjet werebi-ayerpgs woleghlar Weighhradd; inthe cpiscoluvrnApr-siRAtiokt

| enses pdialai@ananRbetd aps RN BpRE:. FYFicHBL Gl BAR bEGny ThiSmoRcXOGEGR! MY
be (i) unhydrated and water swefl abl &, or (|.|)éfpart| ally hydrated and
swol | edetgiminatignseean be reddily) pfoyideg Hyy theasuppliemif setopiogidedi inhthpepackaginghe

o0kl P 6906 HILR0E Bl SRR SEaNE SRR B
"si | i cpnhnivydoogelymert kerkial tefarab ahs weipha apangd eolenlabwatigigeBothhabletwlad udes
a sili %\(l)e?gh(t Sée%érrcn?lglatti%llsn,i Q\%n&%%gﬂég tan ' w%ig it-!a\i/egggré,e c l’Sli 8 _rggagltlr%h nlilsri]r(lgg gel
permeation chromatographic or other liquid chromatographic techniques. Other methods for
measuring molecular weight values can also be used, such as the use of end-group analysis or
the measurement of colligative properties (e.g., freezing-point depression, boiling-point
elevation, or osmotic pressure) to determine number-average molecular weight or the use of
light scattering techniques, ultracentrifugation or viscometry to determine weight-average
molecular weight. ‘
[0086] A "network" or "matrix" of a hydrophilic polymer typically means that crosslinks
are formed between polymer chains by covalent bonds or by physical bonds, e.g. hydrogen
bonds. A network can include two or more polymeric components, and can include an
interpenetrating network (IPN) in which one polymer is physically entangled with a second

polymer such that there are few, if any, covalent bonds between them, but the polymers cannot

be separated from each other without destroying the network.
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conponent. For exanple, a silicone hydrogel is typically prepared by
conbining a silicon- WD 2012/ 013946PCT/ GB2011/ 051101 contai ning materia
wi t h conweotomaBo4bydr ophi | i ¢ hydrogel precursors. A silPct@mBotydiwgel
contact lens is a contact lens, including a vision correcting contact |ens,
whi ch conprises a silicone hydrogel material. [0084] A "silicone-containing"
conponent is a conponent that contains at |least one [-Si- 0-Si-] |inkage,
in a nononer, nmacromer or prepolymer, wherein each silicon atom nmay
optionally possess in sone manner, for exanple, may optionally be

chem c such,as cpvalently, bonded to, one or nore orgapi.c radical

subst i ta[hé%t]s ( ,hyéiﬁfﬁilf §%§%‘F?bﬁ%‘@f GEnEer YN AT }?ﬁlﬁ‘gta& ‘i}}@'nf‘% 44t may
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context of ~a polyner described herein refers to the nom nal average
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nol eculiggolubdd, ghivadet er m nati ons can be readily provided by the supplier if
not proyided in the packaging material. Typically, references herein to
ol ecumfg‘i’ei ght i‘y‘g‘f’Ph’E‘ﬁcﬁﬁ’ﬁW@Pe%& wﬁﬁi@ﬁtgp supBinrrehal BrY 9bIMAYEIs bRe ei n
refer tRiynle WSaQPhilieV@hHRRed® iRe ' | '
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gel perhedt308m (whwofatexgmafshirtleast formmabouti2gte Gviohrwatet cutapi thetrenftmgiues.
O her S r surhn l.ecul ar _wei.ght val ues can al so, be us such
as therﬁgzshg%gf lefél%dwggguclémé)ﬁa ;gliltg (l“r)hre { %rréaurlrlgésﬁ?%%nf O%POI%?S*SI i%aﬁ#@ﬁﬁic
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a hydrophilic polyner typically nmeans that “crosslinks

portions and hydrophobic portions.” Typically, the hydrophilic portion and the hydrophobic

of

portion are present in relative amounts such that the macromers, prepolymers, or polymers are
hydrophilic.

[0090] A "monomer" refers to a relatively low molecular weight compound, for example a
compound with an average molecular weight less than 700 Daltons that is polymerizable. In
one example, a monomer can comprise a single unit of a molecule containing one or more
functional groups capable of polymerizing to combine with other molecules to form a polymer,
the other molecules being of the same structure or different structures as the monomer.

[0091] A "macromer" refers to medium and high molecular weight compounds or
polymers, which can contain one or more functional groups capable of polymerization or
further polymerization. For example, a macromer can be a compound or polymer with an
average molecular weight of from about 700 Daltons to about 2,000 Daltons.

[0092] A “prepolymer” refers to a polymerizable or crosslinkable higher molecular weight
compound. A prepolymer, as used herein can contain one or more functional groups. In one

example, a prepolymer can be a series of monomers or macromets bonded together such that

29



are formed between pol yner chains by coval ent bonds or by physical bonds,
e.g. hydrogen bonds. A network can include two or nore polyneric
conponentwp 2arxh18@[ | ncl ude an i nterpenetrati ng networ k pCirfeM20iwmswhiich one
polynmer is physically entangled with a second pol yner such that there are
few, if any, coval ent bonds between them but the pol yners cannot be
separated from each other w thout destroying the network. WO .
2012/ 013946PCT/ GB2011/ 051101 [ 0087] A "hydrophilic" substance is one that is
water-loving or has an affinity for water. Hydrophilic conmpounds have an

affinity to te d are usuall harged .or have pol ar noieties or groups
t hat att%/’? 8}’:?5@&959%[%@@]? RO YHVH% 1 ‘irESSBBW"?‘F‘e For gampde @ DRRROBimRETican Bef i ned
as a pad dMRfould@WiithGnalerdfd mbickylaf Qélg}i\@ér%telatﬁ% £5ReRh6o PhitgRsor bi ng water. A
hydrophi lic polyner is not necessarldy soluble in water. A hydrophilic
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t hose tth atm@laaallc dpald mota:fapzphi@vf Hemg pa]tynieﬁaed, bt 3roapiteibf BélB{g cwissinked @
exanpl e east ron1ab§u ngﬁ@m% water content to the resulting
hydr at e"&hﬁre"r? ThiEn L SABTRE WiotHs! ¢ EHRISFH N & RRY M zRiersemeptidon Rr
hydr op hiuhng HIRORFRANRRANT Békbrdls,| Halgohnd hadkE hife‘lfaol%{é%rf%nn Ry 9Bl lekCin a
macr oner hydr ophi i ¢ prepolyners hydrophi I'i ¢ pol ynmers, or any

conbi PG rFH@Fé@mPO$W%¥ophlllc macroners, hydrophilic prﬁpolyners and
hyd ' Y tions
ydr Opg?%ggEoEOAﬂ e tSrpBit¥raft Qle%gﬂ kngle"’ﬁil\?'oggérg tﬂ% @onm{ﬁ]a{t QRNif 4% 8){) h)ore

and hy i c portions. | i1rce ton and
hydr oprdmﬂﬁﬁrr@ntpwﬂxm@ﬁ, mrrmt\pomsﬁenn ofhwhEhait llaaet @iy I’Styﬁths:niﬂ?d (ehat pdifneerized)

MACT OMEL Fror Blos® Pnlyergem the presgnceyoﬁﬁe Ot%rele erlr}{glgtoc}% suLstantlally without any covalent
bonds between them. An IPN can be composed of two kinds of chains forming two separate
networks, but in juxtaposition or interpenetrating. Examples of IPNs include sequential IPNs,
simultaneous IPNs, semi-IPNs and homo-IPNs.

[0095] A "pseudo IPN" refers to a polymeric reaction product where at least one of the
different polymers is cross-linked while at least one other polymer is non-crosslinked (e.g.
linear or branched), wherein the non-cross-linked polymer is distributed in and held by the
cross-linked polymer on a molecular scale such that the non-cross-linked polymer is
substantially unextractable from the network.

[0096] A "polymeric mixture" refers to a polymeric reaction product wherein different
polymers are either linear or branched, substantially without cross-linking, wherein the
resulting polymeric blend that is obtained is a polymer mixture on a molecular scale.

[0097] A "graft polymer" refers to a branched polymer having side chains comprising a
homopolymer or copolymer different to that of the main chain. |
[0098] “Attach” can refer to any of charge attachment, graft, complex, bond (chemical
bond or hydrogen), or adhere, unless specified otherwise.

[0099] As used herein, an "ophthalmically acceptable lens forming component" refers to a
lens forming component that can be incorporated into a hydrogel contact lens without the lens
wearer experiencing or reporting substantial discomfort, including ocular irritation and the like.

Ophthalmically acceptable hydrogel contact lenses have ophthalmically acceptable surface
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[ 0090] A "nononer"” refers to a relatively | ow nol ecul ar wei ght conpound,

exanpl e a conpound with an average nol ecul ar wei ght . . .
i s pabyoerdizabl e. | n one exanpl e, a nononer can cORPTIGB20H/SiTNGl € unit

t hat

of a nol ecul e containing one or nore functional groups capabl e of
pol ynerizing to conbine wwth other nolecules to forma polyner, the other
nol ecul es being of the sanme structure or different structures as the

nononer. [0091] A "macroner"” refers to nedi um and hi gh nol ecul ar wei ght
conpounds or polynmers, which can contain one or nore functional groups

macr ome?

for

| ess than 700 Dal tons

bl | yneri zation or further polynerjzatign. Far exanple, a.
matr onsyetenfd B SGHEINH Tt cwremrep wttyaﬁﬁoaﬁtegmlaagmﬁﬁ%eamﬂ %‘ﬁgwt of

from ah@uieal’ GhyRhtIN$ "drP AROU supeRA0epRALNLD NFcudt©082dA (HEAQIY NG btHeef ers

to a polynerizable or crosslinkable higher

nol ecul ar wei ght conpound.. A

pr epol \iaificagkdiseosforfer ei n can contain one or more functional groups. In

one exqﬁphﬁ

t oget her su

solvate or dissolve at least one material, for example and without limitation, unreacted
materials, diluents and the like, present in a contact lens body which has not previously been
subjected to extraction processing. In one example, the material is a material that is not soluble
or does not dissolve in water or an aqueous solution. In another example, the material is a
material that is not as soluble or does not dissolve as much in water or an aqueous solution, i.e.,
the material has increased solvation in the organic solvent as compared to water or an aqueous
solution. Thus, the organic solvent in contact with such an unextracted contact lens body is
effective to solvate or dissolve at least one material present in the lens body, or to increase the
solvation or dissolve to a greater extent the at least one material present in the lens body to
reduce the concentration of the at least one material in the lens body, or to reduce the
concentration of the at least one material in the lens body as compared to a lens body treated
with water or an aqueous solution. The organic solvent may be used without dilution, that is
100% organic solvent, or may be used in a composition including less than 100% organic
solvent, for example and without limitation, an aqueous solution including an organic solvent.
In general, an organic solvent acts, for example, directly acts, on the at least one material to
solvate or dissolve the at least one material. Examples of organic solvents include, without
limitation, alcohols, e.g., alkanols, such as ethanol, isopropanol and the like, chloroform, butyl
acetate, tripropylene glycol methyl ether, dipropylene glycol methyl ether acetate, and the er
and mixtures thereof.

[00101] The term “surfactant” or “surfactant component” refers to a substance which has the
ability to reduce the surface tension of water, for example, water or an aqueous solution in
which the substance is present. By reducing the surface tension of the water, the surfactant or
surfactant component facilitates the water containing the surfactant or surfactant component,
when in contact with a contact lens body which has not previously been subjected to extraction
processing with an organic solvent, to more intimately contact the lens body and/or more

effectively wash or remove at least one material present in the lens body from the lens body
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the overall nolecule remains polynerizable or crosslinkable. For exanple, a
prepol yner can be a conpound with an average nol ecul ar wei ght greater than
about 2, 080 2Deltiemas. [ 0093] A "polymer” refers to a mat eciraB2hovesem1by

pol ymeri zi ng one or nobre nononers, macroners, prepolynmers or mxtures
thereof. As used herein, a polyner is understood to refer to a nolecule
that is not capabl e of being polynerized, but is capable of being .
crosslinked to other polyners, for exanple, to other polyners present in a
pol yneri zabl e conposition or during the reaction of nononers, macroners

d/ | to.formother polyners in a polynerizable conposition.
[ 0094] AREB} oA e Spis oMY R SHiTRSR ob PUnTicp coTBbRAeRt  Gengrallin AL OBt f wo

or  nor exuethéth@IcBRpoR MOBY ot abtHifRSHYOA thef R1dHst BE e tabolV BaST didReihe
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in an equilibrium state. Accordingly, hydrogels are copolymers prepared from one or more

reactive ingredients. The reactive ingredients are crosslinkable with a crosslinking agent.
[00104] Hydrophilic monomer. The hydrophilic monomer can be, for example, a silicone-
containing monomer having a hydrophilic portion, a hydrophilic silicone-free monomer, or a
combination thereof. The hydrophilic monomer can be used in combination with a
hydrophobic monomer. The hydrophilic monomer can be a monomer having both hydrophilic
and hydrophobic portions or moieties. The type and amount of hydrophilic monomer used in
the polymerizable lens composition can vary depending on the types of other lens-forming
monomers that are used. Non-limiting illustrations are provided herein with respect to
hydrophilic monomers for use in silicone hydrogels.

[00105]  Crosslinking Agent. Crosslinking agents for the monomers, macromers, or
prepolymers, used in preparing the hydrogels can include those that are known in the art, and
examples of the crosslinking agents are also provided herein. Suitable crosslinking agents
include, for example, a diacrylate- (or divinyl ether-) functionalized ethylene oxide oligomer or
monomer, such as, for example, tri(ethylene glycol) dimethacrylate (TEGDMA) tri(ethylene
glycol) divinyl ether (TEGDVE), ethylene glycol dimethacrylate (EGDMA), and trimethylene
glycol dimethacrylate (TMGDMA). Typically, the crosslinking agents are present in the
polymerizable silicone hydrogel composition in relatively small total amounts in the

polymerizable composition, such as in an amount ranging from about 0.1% (w/w) to about 10%
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[ 0097] A "graft polymer"” refers to a branched pol yner havi ng side chains
conprising a honopol yner or copolyner different to that of the main chain.
[ 0098] " Atwachi2/aaqer ef er to any of charge attachnent, grafriiGB2eomsi®x, bond
(chem cal bond or hydrogen), or adhere, unless specified otherw se.
[ 0099] As used herein, an "ophthalmcally acceptable | ens form ng conponent™
refers to a | ens form ng conponent that can be incorporated into a hydrogel
contact |lens without the | ens wearer experiencing or reporting substanti al
di sconfort, including ocular irritation and the |ike. Ophthalmcally
AC et AR, oY o about 652w B shont S5 (ol of fhom boct 0.75% Caret) 1o about 1 304 2
(w/w), by weight of the polymerizable composition.
[00106] In some examples, one or more of the monomers, macromers or prepolymers may
comprise crosslinking functionality. In such cases, the use of an additional crosslinker in
addition to the monomer, macromer or prepolymer with crosslinking functionality is optional,
and the monomer, macromer or prepolymer with crosslinking functionality may be present in
the polymeriziable silicone hydrogel composition in a larger amount, such as, for example, at
least about 3% (w/w), at least about 5% (w/w), at least about 10% (w/w), or at least about 20%
(wiw).
[00107]  Silicone Hydrogel Polymerizable Lens Forming Composition. A silicone hydrogel
polymerizable lens forming composition can comprise at least one silicone-containing
component and at least one compatible hydrophilic monomer. In some examples, the
polymerizable composition can further comprise at least one compatible crosslinking agent. In
particular examples, the silicone-containing component may act as both a crosslinker and as a
silicone-containing component. With respect to polymerizable compositions as discussed
herein, “compatible” components refers to components which, when present in a polymerizable
composition prior to polymerization, form a single phase that is stable for a duration of time
adequate to allow manufacture of a polymerized lens body from the composition. For some
components, a range of concentrations may be found to be compatible. Additionally,
“compatible” components are components which, when polymerized to form a polymerized
lens body, produce a lens that has adequate physical characteristics to be used as a contact lens
(e.g., adequate transparency, modulus, tensile strength, etc.)
[00108]  Silicone-containing component. The Si and attached O portion (Si-O portion) of the
silicone-containing component can be present in the silicone-containing component in an
amount greater than 20% (w/w), for example greater than 30% (w/w), of the total molecular
weight of the silicone-containing component. Useful silicone-containing components comprise
polymerizable functional groups such as vinyl, acrylate, methacrylate, acrylamide,
methacrylamide, N-vinyl lactam, N-vinylamide, and styryl functional groups. The silicone-

containing component from which the present contact lenses may be obtained, for example, by

polymerization, include one or more silicone-containing monomers, one or more silicone-
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[ 00104] Hydrophilic nononer. The hydrophilic nononmer can be, for exanple, a
silicone-containing nononer having a hydrophilic portion, a hydrophilic

si |l i cone-Woeeizxmswmaer, or a conbi nation thereof. The hyacomsbiigsmenoner
can be used in conbination with a hydrophobic nononer. The hydrophilic
mononmer can be a nononer having both hydrophilic and hydrophobic portions
or noieties. The type and anount of hydrophilic nononer used in the
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WO 2012/ 013946PCT/ GB2011/ 051101 contai ni ng nacroners, one or nore
silicone-containing prepolyners, or mxtures thereof Silicone hydrogel
contact |woger/qmsaduced as descri bed herein can be base®#CorGB2011/051101

sil i cone-contai ni ng nononer and/or a silicone-based nmacronmer and/or a
silicone-based prepol yner, and a hydrophilic nonomer or co-nononer, and a
crosslinking agent. In addition to the other silicone-containing conpounds
descri bed herein, exanples of still further silicone-containing conponents
that may be useful in the present |enses can be found in U S Pat Nos.
3,808, 1 120 570, .4, 136, 250 139,513, 4,153,641, 4,740,5

5,034, zféftsb Hgggpiginig gigoTEs. Bieinopn-liihe sartyss o e pticoneay
Appl i cadonihiliibheatns are JNOsn a8 @OIWAO66706 Al , 2007/0296914 Al, and

2008/ 0048350 Al, all of which are incorporated in their entireties her ei n
by reference. The silicone-contajning conpgnent can be a
silicone-containi ng nononer or srllcone g nmacroner or a

si |l i cone-cont ai ni ng prepolyner 00109] A |I|cone cont ai ni ng nononer,

Ctructure (1)) ORL {1 e Rscl s OGTE ?%Q%ﬂ% IRes5 wher e 55 15 H

or a nonoval ent al kyl group h 1to 4 ca ?ﬁ gi m, ais Oor 1, Lis a
di val ent |inking group whi chEgnprises fr (G: car bon atoms, or from2
to 10 carbon atoms, which can also optionally conprrse et her and/or
hydr oxyl groups, for exanple, a pogg? yl ene glycol chain, p can be froml
to 10, or from2 to 5, Rl R23 and ®an be the sane or different and are
groups i ndependently sel ected from hydrocarbon groups havrg% 1 to about 12
carbon atons (e.g., nmethyl groups), hydrocarbon groups sub fAtuted with one
or nore fluorine atonms, a siloxanyl group, and sil oxane chai n-contai ni ng
noi eties, wherein at |east one of Rl R2, and R3 conprises at |east one
siloxane unit (-0Si). For exanple, | east of one of R, R2, and R3 can
conprise -0Si (CH3)3 and/or -0Si (R52 §R54) where R52, R53 R54 are
i ndependently ethyl, nethyl, benzyl,/ phenyl or a nonoval ent siloxane WO
2012/ 013946PCT/ GB2011/ 051101 e e A

NS¢ % 1’| ~ot oﬁ’ T

MCS-M11

[00113]  Other specific examples of silicone-containing components useful in the present
disclosure ~ can  be, for example, 3-methacryloxy-2-hydroxypropyloxy)propylbis
(trimethylsiloxy) methylsilane (“SiGMA”, available from Gelest, Morrisville, PA, USA) and
methyldi(trimethylsiloxy)sylylpropylglycerolethyl methacrylate (“SiGEMA”). These silicone-
containing components include at least one hydroxyl group and at least one ether group in the
divalent linking group L shown in structure (I) and at least two siloxanyl groups. These
silicone-containing components are designated herein as Structure (B) class silicone-containing
components. Additional examples and details on this class of silicone-containing components
are provided, for example, in U.S. Pat. No. 4,139,513, which is incorporated in its entirety

herein by reference. SiGMA, for example, can be represented by the following exemplary non-

limiting structure:
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chain conprising from1 to about 100, or from about 1 to about 50, or from
about 1 to about 20, repeating Si-0 units. [00110] One, two, or all three
of R1, RAvoantk/R¥46an al so conprise other siloxanyl groRp3/GB20HI/dSOMNANE

chai n-cont ai ning noi eti es. The conbi ned |inkage of -X-L-, where present in
a silicone-containing nononmer, macroner or prepolynmer of structure (1), can
contain one or nore heteroatons that are either 0 or N. The conbi ned

| i nkage can be straight chain or branched, where carbon chain segnents

t hereof can be straight chain. The conbi ned |inkage of -X-Lcan optionally
contain one or nore functional groups selected from e.g., carboxyl, am de,
carbamate, and carbonate. Exanples of such conbijned |inkages are provided,
for exanple, in U S Pat. No. 5,998,498 and U-SsiPRat. Application
Publ i cation Nos. 2007/006670p Al, 2007/0296914 4, and 2008/ 0048350, al

t he di scl osures of which 0 ~gjhy reference. The
silicone-containing nononer, macro or prepol §rer used in accordance wth
t he present disclosure can conprise a single undaturated or acryl oyl group,
such as shown in structure (1), or optionally c%n possess two unsat urat ed
or acryloyl groups, such as one at gébsggrnus of the nonomer, nonomer or
prepol yner. Any conbi nation of bothgéﬁ the silicone- contalning
nononers, macroners or prepolymers optionally can be used in polynerizable
conposi tions useful in accordance with the present disclosure. [00111]
Exanpl es of silicone-containing conponents useful in-accordance with the

pr esent[0elilgt | osluas@leLmtmﬁg chiapornand! Sruafeesvis) Rl (B tad batideaNndividually
pol ysi | oxanyl al kyl %neth acrylic nononers, nacroners or prepolyners

i ncl udi%hd? WY CABGtnatiphitheseqfon, mla@?@w@lagﬂ RyepiGPYs useful in accordance with the
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of sone silicone-containing
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as a divalent |linkage group (e % "a" can
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si | i copgs 984, g conponents are designated herein as Structure (A) WO
2012/013942 é?y@%2011/051101 cl ass silicone-containing nononers. Exenplary

non- | i G115l dSithercspecds efanigies of shd usdilesiticoieadontaitgngRoMPBictau&fghawn as
foll ows: (§ é %ﬁ} 11

accordance with the present disclosure can be chemicals represented by the following formulas,
or chemicals described in Japanese patent application publication number 2008-202060A,

which is hereby incorporated by reference in its entirety, for example,
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X-22-1625
Mw = 9,000 or 18,000

O , N
n

FMM, Mw = 1,500

)\( O\/\O/\/\Sl/ f& %s.

O

X-22-1622, Mw = 582

DMS-R18, Mw = 4500 ~ 5500

Nas \
%{OV\/S'< /%Si/\o/)Si\/\/
O © n
MCR-M07, Mw = 1132
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MCS- ML [ 00113] Ot her specific exanples of silicone-containing conmponents
useful in the present disclosure can be, for exanple,

3- met hacrwybari/@sdgdr oxypr opyl oxy) propyl bi s (tri met hyl sipco:gB20 @Sl si | ane
("Si GVA", available fromCelest, Mrrisville, PA USA) and

met hyl di (trinmethyl sil oxy)sylyl propyl gl ycerol ethyl nmethacrylate ("Si GEMA").
These silicone-containing conponents include at | east one hydroxyl group
and at | east one ether group in the divalent |inking group L shown in
structure (1) and at |east two siloxanyl groups. These silicone-containing
conponents are designated herein as Structure (B) class silicone-containing
conponents. Additional exanples and details on this class of
silicone-contai ning conponents are provided, for exarrpleb in ?.S. Pat. No.
4,139, 51 which is incorporated in its entjrety herein by reference.,

SI GVA, ?f’@‘rl%xaﬁﬁﬁ @Eslerc%PﬁC@g exaiples ohthedisaiil sigoncaranining caappsangy ypeful in

g?gvhi MHcbdrBfhcd Withthe! bfessent WacRiddre/cQd BO RAGTAICRS A LAOP by ik BllowlibEdmulas! - 1

or chemicals described in U.S. patent application publication number 2009/0234089, which is
hereby -incorporated by reference in its entirety. In one example, the silicone-containing
component can comprise one or more a hydrophilic polysiloxane components represented by

general formula (II),

CHy  CHy
O CoH0F = C3Hg=SI0—$I0 97—
CHy  CHa

CHy ClHs L

P
w.a—--

b GHa

$i0 97— 8i——C3Hg£ 0oy 350
CHz W
& HO— CHLCILOF— Ry v
dn
wherein R; is selected from either hydrogen or a methyl group; R, is selected from either of
hydrogen or a Cy4 hydrocarbon group; m represents an integer of from 0 to 10; n represents an
integer of from 4 to 100; a and b represent integers of 1 or more; a+b is equal to 20-500;
b/(atb) is equal to 0.01-0.22; and the configuration of siloxane units includes a random
configuration. Examples of such silicone-containing components are described in the Examples
section of U.S. patent application publication number 2009/0234089, including Example 2 on
page 7. '
[00117]  Other silicone-containing components also can be used. For example, other suitable
types can include, for example, poly(organbsiloxane) monomers, macromers or prepolymers
such as (x,co—Bismethacryloxy—propyl polydimethylsiloxane. Another example is mPDMS
(monomethacryloxypropyl terminated mono-n-butyl terminated polydimethylsiloxane). Other

useful silicone containing components include silicone-containing vinyl carbonate or vinyl
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[00114] Silicone-containing conponents of Structures (A) and (B) can be
used individually or in any conbination thereof in polynerizable
conposi t iwoo01esaBuk i n accordance with the present di sclPo3GB2011/051101
Silicone-containing conponents of structures (A) and/or (B) may be further
used in conmbination with at | east one silicone-free hydrophilic nononer
such as described herein. If used in conbination, for exanple, the anount
of silicone-containing conponents of Structure (A) can be, for exanple,
fromabout 10% (ww) to about 40% (ww), or from about 15% (ww) to about

35% (w f bout 18% (w t bout 30% (W w) . . The anmount, af
( C\éygB(?B’r%ieamrﬂ%g]@%?glrJ}B?fﬁ%rﬁ?rg Q)F:‘IV}’@P&UEF%JEIC?”@}“% atiput ’an)lFat‘QQ’;rlrﬁrl@?[4T rom

silicon
about ([oa v bofylakPblt- 15 YadtramahyliSiloxhad® M about AEYdxé bordyRhdgstepy140%
(W w, ](gfri@fo\rﬁgm aboﬁt bg)g% (-\?/%w to gllblouotX 35% (W' w) .( [ 00115] ()Ocy%e?)%s}p%%i fic

exanpl d&isgrimethylsiloxysilane]; | i Sdids(Eimatilsilonysdpiprepdnt sallydef Ghrbrmatgec coBdance
i th t hesd i C }.cal.: . e I i ng

For mul do ERRE O PRI ATAO R Py P RS A SR SRREN ol chibEna® b o0

nunber tAoetyBO2DEORY! wilylcdarbanatee Exbmplenodrquorat mdrebyf thesee siicare-dontairtisg

entir etc\émpggéntseé(a% eI p?(’)videc?,( -fOZI‘ZC-X%I’?IIZ)Fe, M’YJ S 8ét(.){%g. 5598],'4?980&91% [9.SQPat. Application
Publication Nos. 2007/0066706 A1, 2007/0296914 A1, and 2008/0048350, all the disclosures
of which are incorporated herein by reference.
[00118] Some of the silicone-containing monomers, macromers or prepolymers that caﬁ be
used in accordance with the present disclosure can be used as a single discrete monomer,
macromer or prepolymer, or can be used as a mixture of two or more discrete monomers,
macromers or prepolymers. For example, MCR-MO7 is often provided as a mixture of silicone-
containing compounds with a wide distribution of molecular weights. Alternatively, some of the
silicone-containing monomers, macromers or prepolymers that can be used in accordance with
the present disclosure can be provided as two or more monomers, macromers or prepolymers
with discrete molecular weights. For example, X-22-1625 is available in a lower molecular
weight version with a molecular weight of about 9000 Daltons, and as a higher molecular
weight version with a molecular weight of about 18,000 Daltons.
[00119] The polymerizable compositions for use as described herein may include one or
more hydrophobic monomers, including silicone-free hydrophobic monomers. Examp les of
such silicone-free hydrophobic monomers include, without limitation, acrylic and methacrylic
acids and derivatives thereof, including methylmethacrylate. Any combination of two or more
hydrophobic monomers may be employed.
[00120] Hydrophilic Monomers. Hydrophilic monomers, including silicone-free hydrophilic
monomers, are included in the polymerizable compositions used to make the present silicone
hydrogels. The silicone-free hydrophilic monomers exclude hydrophilic compounds that
contain one or more silicon atoms. Hydfophilic monomers can be used in combination with
silicone-containing monomers, macromers or prepolymers in the polymerizable compositions to
form silicone hydrogels. In silicone hydrogels, hydrophilic monomer components include those

that are capable of providing at least about 10% (w/w), or even at least about 25% (w/w) water
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content to the resulting hydrated lens when combined with the other polymerizable composition
components. For silicone hydrogels, the total hydrophilic monomers can be from about 25%
(w/w) to about 75% (w/w), or from about 35% (w/w) to about 65% (w/w), or from about 40%
(w/w) to about 60% (w/w), of the polymerizable composition.

[00121] Monomers that may be included as the hydrophilic monomers typically possess at
least one polymerizab]e double bond, at least one hydrophilic functional group, or both.
Examples of polymerizable double bonds include, for example, vinyl, acrylic, methacrylic,
acrylamido, methacrylamido, fumaric, maleic, styryl, isopropenylphenyl, O-Vinyléarbonate, O-
vinylcarbamate, allylic, O-vinylacetyl and N-vinyl lactam and N-vinylamido double bonds. In
one example, the hydrophilic monomers are vinyl-containing (e.g., an acrylic containing
monomer or a non-acrylic vinyl containing monomer). Such hydrophilic monomers may
themselves be used as crosslinking agents.

[00122]  Such hydrophilic monomers may be, but are not necessarily, crosslinking agents.
Considered as a subset of acryloyl moieties as described above, an "acrylic-type" or "acrylic-
containing" or acrylate-containing monomer is a monomer containing the acrylic group
(CR'H=CRCOX) wherein R is H or CHj, R’ is H, alkyl, or carbonyl, and X is O or N, which are
also known to polymerize readily. |

[00123] For silicone hydrogels, the hydrophilic component can comprise silicon-free
hydrophilic monomer components comprising an acrylic monomer (e.g., a monomer with a
vinyl group at the a-carbon position and a carboxylic acid terminus, a monomer with a vinyl
group at the o-carbon position and an amide terminus, etc.) and hydrophilic vinyl-containing
(CH,=CH-) monomer (i.e., a monomer containing a vinyl group that is not part of an acrylic
group).

[00124]  Illustrative acrylic monomers include N,N-dimethylacrylamide (DMA), 2-
hydroxyethyl acrylate, glycerol methacrylate, 2-hydroxyethyl methacrylate (HEMA),
methacrylic acid, acrylic acid, methylmethacrylate (MMA), ethylene glycol methyl efher
methacrylate (EGMA), and any mixtures thereof. In one example, the total acrylic monomer
content is in an amount ranging from about 5% (w/w) to about 50% (w/w) of the polymerizable

composition used to prepare a silicone hydrogel lens product, and can be present in an amount
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usef ul

2009/ 0234089, which is hereby incorporated by reference inits entirety.
one exanpl e, the silicone-containing conponent can conprise one or nore a
hydr ophi li ¢ pol ysil oxane conponents represented by general

Yet ot her specific exanples of the

siwpcorMemat ai ni ng conponents useful in accordamrce/aB20ti/ishe1pr esent
di scl osure can be chemicals represented by the follow ng fornulas, or
chem cals described in U S. patent application publication nunber

ranging from about 10% (w/w) to about 40% (w/w), or from about 15% (w/w) to about 30%
(w/w), of the polymerizable composition.

[00125] As described above, the hydrophilic monomer al so can comprise a hydrophilic
vinyl-containing monomer. Hydrophilic vinyl-containing monomers that may be incorporated
into the materials of the present lenses include, without limitation, the following: N-vinyl
lactams (e.g. N-vinyl pyrrolidone (NVP)), N-vinyl-N-methyl acetamide (VMA), N-vinyl-N-
ethyl acetamide, N-vinyl-N-ethyl formamide, N-vinyl formamide, N-2-hydroxyethyl vinyl
carbamate, N-carboxy-B-alanine N-vinyl ester and the like and mixtures thereof. One example
of a vinyl-containing monomer is N-vinyl-N-methyl acetamide (VMA). The structure of VMA
corresponds to CH3C(O)N(CH;)-CH=CH,. In one example, the total vinyl-containing
monomer content of the pblymerizable composition is in an amount ranging from about 0% to
about 50% (w/w), e.g., up to about 50% (w/v), of the polymerizable composition used to
prepare the silicone hydrogel lens product, and can be present in an amount ranging from about
20% (w/w) to about 45% (w/w), or from about 28% (w/w) to about 40% (w/w), of the
polymerizable composition. Other silicone-free lens-forming hydrophilic monomers known in
the art also may be suitable.

[00126] Additional examples are the hydrophilic vinyl carbonate or vinyl carbamate
monomers disclosed in U.S. Pat. No. 5,070,215, which is incorporated in its entirety herein by
reference, and the hydrophilic oxazolone monomers disclosed in U.S. Pat. No. 4,190,277,
which is incorporated in its entirety herein by reference. Other suitable hydrophilic monomers
will be apparent to one skilled in the art. More preferred hydrophilic monomers which may be
incorporated into the polymer of the present disclosure include hydrophilic monomers such as
N,N-dimethyl acrylamide (DMA), 2-hydroxyethyl acrylate, glycerol methacrylate, 2-
hydroxyethyl — methacrylamide, ~N-vinylpyrrolidone (NVP), and polyethyleneglycol
monomethacrylate. In certain examples, hydrophilic monomers including DMA, NVP and
mixtures thereof are employed.

[00127]  Additional examples of materials used to make silicone hydrogel contact lenses
include those materials disclosed in U.S. Patent No. 6,867,245.

[00128] Crosslinking agents useful in producing the present contact lenses, such as the

present silicone hydrogel contact lenses include, without limitation, the above-indicated
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(I'l) wherein RL is selected fromeither hydrogen or a nethyl group; R2 is
sel ected fromeither of hydrogen or a C 1 -4 hydrocarbon group; m

repr esentwoanizmseger of fromO to 10; n represents an iParageoiiafsiforom 4 to
100; a and b represent integers of 1 or nore; a+b is equal to 20-500;

b/ (a+b) is equal to 0.01-0.22; and the configuration of siloxane units
includes a random configuration. Exanples of such silicone-containing .
conponents are described in the Exanples section of U S. patent application
publ i cation nunber 2009/0234089, including Exanple 2 on page 7. [00117]
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0.75% (w/w) to about 1.5% (w/w), by weight of the polymerizable composition.
[00129] Additional Hydrogel Components. The polymerizable compositions used in the
lenses and in the methods described herein can also include additional components, e.g., one or
more initiators, such as one or more thermal initiators, one or more ultraviolet (UV) initiators,
visible light initiators, any combination thereof, and the like, one or more UV absorber agents
or compounds, or UV radiation or energy absorber, tinting agent, pigments, release agents,
antimicrobial compounds, and/or other additives. The term "additive" in the context of the
present disclosure refers to a compound or any chemical agent provided in the present hydrogel
contact lens polymerizable compositions or the polymerized hydrogel contact lens products, but
which is not necessary for the manufacture of a hydrogel contact lens.
[00130] The polymerizable compositions may comprise one or more initiator compounds,
i.e., a compound capable of initiating polymerization of a polymerizable composition. Thermal
initiators, i.e., initiators having a "kick-off" temperature, can be used. For instance, exemplary
thermal initiators that can be employed in the present polymerizable compositions include 2,2'-
azobiz(isobutyronitrile) ~ (AIBN, VAZO®-64), 2,2'-azobis(2,4-dimethylpentanenitrile)
(VAZO®-52), 2,2'-Azobis(2-methylbutyronitrile) (VAZO®-67), and L1'-
azobis(cyclohexanecarbonitrile) (VAZO®-88) . For VAZO® thermal initiators, the grade
number (i.e., 64, 52, 67, 88, etc.) is the Celsius temperature at which the half-life of the initiator
in solution is 10 hours. All of the VAZO® thermal initiators described herein are available from
DuPont (Wilmington, Del., USA). Additional thermal initiators, including nitrites as well as
other types of initiators, are available from Sigma Aldrich. Ophthalmically compatible silicone
hydrogel contact lenses can be obtained from polymerizable compositions that comprise from
about 0.05% (w/w) to about 0.8% (w/w), or from about 0.1% (w/w) to about 0.6% (wW/w), of
VAZO®-64 or other thermal initiator.
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[tris(trinethylsiloxysilane], 3-[tris(trinmethylsiloxy)silyl]propyl allyl
carbamate, 3- [tris(trinethylsiloxy)silyl]propyl vinyl carbamate;

trimet hylwol2gi2atiboss vi nyl carbonate, and trinmethyl silyl metrlgg20uiosyiol
carbonate. Exanples of one or nore of these silicone-containing conponents
can be provided, for exanple, in U S Pat. No. 5,998,498 and U. S. Pat.
Application Publication Nos. 2007/0066706 A, 2007/0296914 A, and

2008/ 0048350, all the disclosures of which are incorporated herein by
reference. [00118] Sonme of the silicone-containing nonomers, macromers or
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[ 00123] For silicone hydrogels, the hydrophilic conmponent can conprise
silicon-free hydrophilic nononer conponents conprising an acrylic nononer
(e.g., awonomar3msth a vinyl group at the a-carbon posipCr@B2andsaiol
carboxylic acid termnus, a nmononer with a vinyl group at the a-carbon
position and an am de term nus, etc.) and hydrophilic vinyl-containing
(CH2=CH) nononer (i.e., a nononer containing a vinyl group that is not

part of an acrylic group). [00124] Illustrative acrylic nmononers include
N,N—dinethylacrylanide (DW%) 2- hydroxyethyl acrylate gl ycer ol

met hacryl at e, e met hacr Iat nethacryllc acid, acrylic
ol ARG PR G PATET KNORPTIoBt HPP GG Tt B0 Do bl o aEPD) i o

(EGWR) ,or PGt A MY (WY ks ARt frbw(ewrv), of %d&ﬂ@o/wio%o&ma ws@l acrylic nononer
content is in an anount ranging Trom about (Ww) to about 50% (ww) of

t hedpol 3] z abhepelpipizable enmpesiigns mapalsppompsaiss i dpwoldingraidirthadb tq/ S
6 051101
D 0GUCtong 0 YISO RGP, NG, SHSLILFHOBE SRRGILRRI 0L

about 3t (th¢1w)molds§ Ekemplatyy dembldatp] e1de qmalrusct thydfuphlli[coﬁllhé?cﬁies Aﬁolgiﬁkyzlendoed

above, the h hilic .mononer al se a hydrophi |

vi nyl - Hf%fl ﬁﬁl‘{]g&%ﬁnﬁ(’d@@}lah ”ﬁ%ﬂ&ﬁi I W??rrl%giﬁt SOTHPSY S n‘@ﬁ%raéld’ctll‘?afu}rmy be
i ncor p@bﬁh&)ﬁﬁb b @il Gertt RelcoRE Fronatife @bug b@hsmlﬁg ek H0B Peﬁldxpsthm, IS(Y}ﬂrBIIﬂﬁHf-
Ilnltatlon the follow ng: Nvinyl |actans vin pyrrolidone

(NvP) ) (B v PFRPROQ detang) alafic é{l}éﬁmémewyher ngiyrnINeltf rwlplca/@é,t anei toipically
N-vi nyl ré\éeﬁtlméhlofuﬁfs H?from' oy Ilo%gwmmode?aou{\b (%’/o f)@f)%ggérltlo%{%( ?’%Urnégs

carbanate N-carb ox -P-afani ne N-vin ester and the
t her eofrelém\@}eknghw @ngtfntlatlvmm/ﬂ dilvents &inditogbutdn awenecessaiilyy hawel loNeniehbijx

d 0 CH2.
I one " Ssyr ke SRS VR o RBR vl Gt s pbUTS

pol ynergieat kienonpasids.i Additienal hatstiaBraiatle Forugd ﬂﬂnmh pahpherd cOfdtdepbout
50% ( ahout 50% (w' v of the olynerlzab e conposi tion

used t Gf‘“‘)pfieéﬁé‘?f% ip ﬁgssﬁ’arh R 8¢K2toe i lfcé‘?%‘rep‘?fo‘dlﬂiélﬂ Is igperpemtedie ifs catisit i n
an anoWslein BNSB@nid. QH‘c@HﬁHtexgﬁ*ﬁ/ﬂ’eQ ‘MOW):V% Otlﬁb&f&rgé%éﬂofe"%o\{’ﬁsposﬁ)ﬂbn i§ &Hh&ll? out

28% (W w) to about 40% (w t he pol yner e conposition
srllco@@efree | ens- fornlng hydrophlllc nonomer s knomn in the art also may

be sur [ Ies are t he .h

car bo n \/I 8 %}JH?H %C %'x& eyaeTfb I°8 mRgsifiQ %[1%8 %?Sltl%w%?,r ¥%0, 215,
whi ch asﬁrst MmO e hﬁx&ﬁg a ﬁrst 'r&c’esﬂty Ifaﬁb,)anﬁarsecb(ﬁhdbxyoﬂoﬁfee h@nega sédfd tdaetivity

hydr ophi No. 4,190,277, which

ol.on noners .disclosed in U S Pat.
is i ncB"‘FlB&ﬁ%{ E‘S? Hlarlﬁ?r%ﬂ TPty Hal Qi A Bydersiped ynpeasonsyon grdinasy ﬁléﬂﬂlle the
hydr ophit) d 1eadtiitg TRk Scal Yel deifeERNAE Bitfo dFohsetDKirhtk %Qnétaﬁlt bPEacRk
preferred hydr ophi li ¢ nononers which nmay be incorporated into tﬂe po yner

of t heSRsFies aAdingiits OMESTPROMETAP ahrerarﬁg/@nn@r@m foir dts rddibion 1o othee Icagmiy;. I\S@hhrret hyl

acryl agl I t ha ry | at e,

hydr Oxyenq}ﬁo f l‘rha C‘lstz%’lg%' gé’ &t l,\é(woﬁg F%s@ lglfmgo% n?%w redc y ratio’ smnlar
pol yet toythe rfegllyarmllvnyrmarm’re:t toathe yéamhé ration Soett t:anpomﬁmih@Salsm tdrudp hat Idast
nmonomers inc and m xtures thereof are e Io e [00127]
Addi t i BYf™OF i‘&ﬁ‘ﬁﬁ%%% thadies e Mk Reet baikie Srensone @éro Bt
| ensesrdatiblitydetid, 288 eheRrt&id @bsslidkigg 'a@@ﬁ‘ Havifg Wréactifiaf Fa'fib sh@ilar@@ 2R Lecsha-

[ 00128] Crosslinking agents useful in producing the present contact |enses,
such akea¢tpyaty ratio. In certain examples, the lens precursor compositions may include one or more

removable additives. For example, the polymerizable compositions may include one or more
compatibilizers, demolding aids, delensing aids, wettability enhancers, and ionoflux reducers
which are removable.

[00135]  Silicone-containing hydrogel contact lenses are frequently referred to as silicone

hydrogel contact lenses. Many silicone hydrogel contact lenses are based on polymerizable
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present silicone hydrogel contact |enses include, wthout limtation, the
above-indicated WD 2012/ 013946PCT/ GB2011/051101 crosslinking agents.
Exanpl es wb 2arvopBebe- f uncti onal i zed et hyl ene oxi de ol i gecEGB2HhOVOSUBE | N
crosslinking agents can include oligo-ethylene oxide dinmethacrylate. The
crosslinking agent can be TEGDVA, TEGDVE, EGDVA, TMGDMA, or any conbi nation
thereof. Typically, the crosslinking agents are present in the

pol ynmeri zabl e silicone hydrogel conposition in relatively small total
anounts in the polynerizable conmposition, such as in an anmount ranging from
about 0 1% %_B é to abo t 10% (ww, or from about 0,5% (ww) to_about 5%
(W w), lgas 1o (Fpat anchugds SRKANE TRAOFISEL MAETONIRrY, WISRPLY IS QicAnycombmation

pol ynerhzabt @nd AMRASH éricORydrb i Honbeidt, ta's Y&l ot EQQHbeCORRAB&RASples BE

pol ymeri zabl e conpositions used in the | enses arid in the nethods descrlbed
her ei n stlznene| hydragak Icgnlf@cfabhmstm@tnaals cioelpde endterjale hgying othe bﬂowmgeUSANs

' niti ata%@&af lcsolljlcg ogﬁglg)ab]l co rfga?aqiléohfl ,ar?)lmflilcl tA rﬂr [can Ra%algfﬁlc?rhA JeR ftlllé(")a‘r}/ | ol et

i ni ors I Nl ors any co ereo and the
I i ke om,dotnaﬁln@’r A, Waﬁh:aﬁlﬂ)een(ﬁ'gﬁﬂtﬁ warafilosrpAaymdstilcon 11UV Ih ade aiarﬁp‘le ahe

ener gy abs er tin ent, rrents rel ease agents, antjmcrgbial
conpour ¥ 8%%7@}1 Y et R e Ak A Geoeier i SHESAGES Y RUE of
the pr Q@pmaudh SEh SR tHein®in® td e Fon'§ BOBR WA Hi®budRY pfB&IE 68k nﬁ%aset@fn@g/l ded
in the present hydrogel contact |ens polyrrerl zabl e conpositions or th

pol ynermobaerisyertyed (Bdptodca pplamsrip rwrdtieg agenbin thhilens todyrista mﬁl@%w f or
the m@ﬂfc@ﬁéﬁﬂ;cﬁc;,égl cOnthN9LR 138, contact lens. [00130] The pol ynerizable

conpositions may” conpri se one or nore initiator conpounds, i.e., a conpound
capabl 40@£36] ni Ai mtihnd gfolmpnefctpeng mphmfalmo plehsese forza&ah@Ie; ommme t hydrogel

Thermal initiators ors i ng_a."kick-off' ure, can
be used°rRdr lel?sﬁ§tl%lﬂl&1§trae“é‘;<@rﬁptall T 49EP] IIlce \%fb[ hg prgsent et OSErﬁ E%P%Frﬁﬁe%ed in
t he pr eBestateddhRTEN il Zabh eumﬂﬁpﬁietgt%ﬁsuumkddcta K G2'1-can comprise a method of

azobi z(i sogaetyr onitrile) (Al BN, VAZOO-64

2, 2" - alRAECHINng IRbEaHR) 10p1§ﬁ%e&n£tﬁmﬁ rvhigh SQW@@) outputy or_beglypnputs and
| 5 ( 2- meh N QBiIAFE) sw%@f@zxn pRch 1, 1

azobi s(cycl ohexanecar bonitril VAZ00- 88) For VAZQOO thermal initiators,
t he gr d8M3ALNDEEG. (1 iwslydes A SEE 187of @&yviding a) ving! alveh@etapiolisndrewplerhagiur e at

whi ch t I|f f the i ator in s on | Oho [S. t he
YAZOO tﬁg)rrgn@ F?ﬁt I"at OF ‘éln&leaé%(f'q E(%%qupétp%rl Vﬁ%?ibj’g ENA- L fgol?t%‘r}? Bﬁ%%?ff}é n

(W1 m #dGoDas ddehent 208A) . Additional thermal initiators, including nitrites
as well th e initiators, are avail abl e from Sigma Al drich.

Opht haﬂﬂlﬂa‘éé yse %L‘%‘g?ﬁﬂ%e 1 dilystratss Qlem%lémgé@nvaﬂtﬂ@éﬁlswog@wr méthdrghai ned
from p@h%[?bh@@&it&lt@@ﬁ%ﬁﬁéttléﬁf‘éné@% ﬁf‘s?ﬂ?}%ﬁd ﬁl@mfo% daab§é%ncpm &g/ﬁ&%éfif) of O
about 0. 89 , from about 0. 1% ( to about 0.6% (w VAZ0O0- 64

or ot h& fqrmeart rha@lst onigi mplglingr surfamw]l@aso Q@@disepﬁfsﬁ @Bbmtmbmar@lla second mold

member. Element 204 of FIG. 2 illustrates the resulting mold member or molding surface
comprising the vinyl alcohol copolymer with his amorphous content.

[00139] FIG. 1 also includes a step 106 of placing a polymerizable composition on or in a
mold member. In reference to the present disclosure, the polymerizable composition can be
understood to be a lens forming composition, such as, for example, a polymerizable silicone
hydrogel contact lens forming composition. The polymerizable composition is illustrated in
FIG. 2 as element 206. The polymerizable composition may be understood to be a pre-
polymerized or pre-cured composition suitable for polymerization.

[00140] Typically, the polymerizable composition or lens precursor composition is not

polymerized before curing or polymerization of the composition. However, polymerizable
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[00131] A UV absorber may be, e.g., a strong UV absorber that exhibits
relatively high absorption values in the UV-A range of about 320-380
nanonet erwQ 2b12018%Bt6r el ati vel y transparent above about 380TrGBro1iBsarml es

i ncl ude phot opol yneri zabl e hydr oxybenzophenones and phot opol yneri zabl e
benzotri azol es, such as 2-hydroxy-4-acryl oyl oxyet hoxy benzophenone,
comercially avail able as CYAS ORB W416 from Cytec Industries, Wst

Pat erson, NJ, USA, 2-hydroxy-4-(2

hydr oxy- 3- met hacryl yl oxy) pr opoxybenzophenone, and phot opol yneri zabl e
benzotri azol.es, cqmmercial ly avail.abl e as - 7966 .f r om Noy anto,

At hens, SOBROSI[RY OY?f‘P?eFFe%ﬁ%SFSB%‘PS}Wé‘PIFSz‘Bﬁa}& WI% Yesreed bpRI VR E R e i n
accor daje€ifg \Wrddasst N fnes empsless GheOpoIyRelinblelin Rl toAEhAy 8lthsriseet Pallei cal |y
unsaturated triazines, salicylates, aryl-substituted acryl ates, and

mi xt ur SEMPREGE oVhishn deeames spessitiled, vathUwthessegrpeanentst opr dise pelymeszableovi ded
in an s COr oadi pg. t 5 I t.he.p cj zabl e
compos; b iia asenR et pe Hhe pbShEHL BEhETEN, Bin SizaPRIIEK ¢
conposicoimpngent avhitings mde af paymatio uwretlings % (comidrt tagerdboukiichl A6 Hov/ fymodn one

or nore absarbers. [.00132]. Th ol rizahl.e co sitions useful in
accor dérrl]tgv N l%{ g R8FYB}G£‘§ é]ﬁg"(]d}( é‘bﬁ]ﬁgﬂ}sﬁ’%ﬁwr qggl B ﬁ@nﬁﬁedél Ef%f”f“?ﬂci Wefing @t |

al t hougbmifert figeint aMidedbeanek fokman IPNMSthena@dwely. are contenplated. In one
exarrpli0 thﬁ tinting agent is a reactive dye or pignent effective to

provi déO08dh, The preeent ks precHEsor ARPRilERNS can bvipﬁ@\p%zgi geontainess dlispersingde,
for exgepik Y, . . . . .

(7 16 3 ons OHRPLEHIES rior (2 saring oF Palvpgrifaficp procedue. a3 deperibed horcn

[ 3- ( betRefasting daek &a WGslf ongtepniop) die leds peastuspagompasitésulst placed aciadefsC. | .

E}? g?g;ﬁe@ﬁlﬁl %g#%g é?& %?Qegi?raggeﬁgg :_réﬁ;a lgrfls s%?%gé)l ofa E:lml’ell‘lee 1%'1%1&le r?lgmber orofa

1, 4- bi sjalel (ridldre Thademhle anyldt hyhp@henybeadeatoodniohteag Hirstomeld( iReasédr oreanBl ue

246, RB-246, a ilggle fr3ﬂ1ﬁwra2¥§?eni al Conpany, Athlone, Ireland),

1, 4- Bi ét“(%%%?ﬂarﬁw %y 1214 i gjale mpll b E8h B MBHESBPS (2 bp Rotserist Bpkst er

( RB247menfRRa6k laVigosBief nfold RRerfiber OTF &&Bﬂe%' RS fetfal RRROE 'nﬁe?nb@lr US‘?}% i&99
ue HEMA'). Ot ]

;
hydroxyet hyl nmethacrylate (RB-4 HEMA or "B er exe ary
tinti n§oddjossufage ghagilelines shapneior ex fopl srfagaofls Isns Pateret! fdppitiedertsingoid.

Publ i cat,] gﬁﬁgg 1 SGl.osur f ich s incorporated in
its en'??h % g%)? Hﬁg}%?n y ?gfﬁg/(r]vee n%@rsgoﬁglr) %El.?i 15%1 lnéé’}'? inﬁetniﬁ?% Oéaé)ﬁtg el O@se in
accor darateni For exampbe, gbe sdcodd siwdld suentbeairelplos BahslangniurRedihgn@sfings siech as

pht hal gcyani ne bl u nd pht hal ocyani ne green, chromni c-al um na-cobal t ous
oxi de, P8%?rb%sﬁl}§?08>8?&2 1S Iﬁﬁ%"%m éeQSrf%‘ﬁd glﬁ»d%%sqce?na pregaleyanld gismbst bagn and
bl ack @@bdes lerFamihpgurd@eNt s such as titani um di oxi de may al so be

i ncorporated. For certain applications, a m xture of colors nay be

enpl oy 89142k diwiheriagreferenoe 2o 1hy presoy seep et leagsmeor the firstragdsgeamds can

be pre i j f (o) . 1.9 15% (W w) ,
or aboﬁ?ml%e{(}lv]?//@l\% @fgqgtlg{ﬁ%%?% \(R/}SC \%T] e%g[réﬁgb%u%léﬁ%wé %gdvéeggl?)&)%ﬁ)dufn egﬂ%g r(svv/ w) .
[ 00133pormmprésepchglndssi inabides ¢ amparsinoumn sf, waysiss sentiiiyrifser eondisyudfdi vigylai d,
that is t0,5ay, one or re ingredients effective in_makin re facile
reana?C%Wﬂfﬂ%ﬂgﬁﬁéﬁﬁ%gggé‘()n%ﬂgégm?mﬁﬁf?ﬂ%iPé s In e3% & hfghelddi ng
ai ds i meibei€s)hyrdmofliid brftkls) @0 HREcribBO | NEAik Kb BecdX pid8Secddtha8Ymolding
conbination theregof, The polynerizable conpositions may additionally
conpri $& aﬁesd'f"}ﬂ&_éﬁﬁﬁcée@? desress Ginekaritn o podugs dlinesr dyiiegelogontask kenesis, having

et hoxygfHiilQlcally %@(R:?) AN Qletthd1E @lrfaogg,oﬁl@ﬁ'%}s; ol RS AP Qﬁ]qvgr%e ﬁ@g;qflyni%ﬂion
thereof Diluents, if erployed, are typically present in anounhts rangi ng

fr om athout 0.20%0t0 whewt 8o froakouB 0% to\wbot. 7¥6dmpo 2%t tb aheutt5&wy,i frgn pleduat Yotel y

hi gher n i of ~di l uent s tend ut do not .necessarily, have
over TEREFROS bl R, Ll b Salsflo Bhacliet Suttedranas st ondie
as wat ©wetn-BekdtiRaticl-Kasbd] \WRAIES ) wigkre dlicetontdtfAnde oF @6 Aksmopiddict podaér is
materials suitable for. us J, naéing hydrogel contact | enses are descri bed
in U Sdetggyinedygsingg %‘81?13%3 , lf{}%nt 1Rdsgd knawa polggitieh The Qwensr endithaheln it s
entirety herein by reference. In certain exanples however, the

pol yneri zabl e conposition is diluent-free. [00134] In a particular exanple
of a polynmnerizable conposition, the ggnposition conprises a first nonomer
having a first reactivity ratio, and a second nonomer having a second
reactivity ratio that is less than the first reactivity ratio. As
under st ood by persons or ordinary skill in the art, a reactivity ratio can
be defined as the ratio of the reaction rate constant of each propagating
species adding its own nononer to the rate constant for its addition of

ot her nmononer. Such conpositions may al so include at | east one

o oy . o - - M T -



WO 2012/ 013946PCT/ GB2011/ 051101 I ens fornul ati ons that include sil oxane
nononmers, macroners, prepolynmers or any conbination thereof, and at | east
one hydr opbi2bi2oia@aoner, as previously descri bed. Sone exarmgH2es/05i103i | i cone
hydrogel contact lens materials include materials having the foll ow ng
USANs: acquafilcon A or aquafilcon B, balafilcon A confilcon A enfilcon
A, galyfilcon A lenefilcon A Jlotrafilcon A lotrafilcon B, senofilcon A
narafilcon A, and filcon Il 3. In one exanple, the |lens body with
ophthal m cally acceptably wettabl e anteri or and posterior surfaces w thout

applicati of a surface.treat t to. the | ens body, or. wthout_ the
pFrjgslenzlééeﬁgl %“Fth‘%“e‘!rjaﬁ‘&‘?e‘f’?‘é‘ﬁ Wdﬂ?%% j ineaBeRatien, yhﬁm) y #aiw%qmﬂ e
vet t i Ngh@@Bidrvddicddiget| @k BOENCH §f teCAREicht AGuills SIitH GRNBIPYEF Agelndcon act

| ens body.a£00136 A nethod of manufacturing ophthal mc |éenses, for
exanpl ealeylafgdchased ay dreokrawreprienet. )l andshisperse oi, ) [camppaensdiof the fota, sutfacd n

accord -t LSG t i]d rated in
Fla 1 e gl AFnRirARedleho6RR The e pofls frolf o BBkl LAl Gof eyl

met hod tefplettedudraicthe tinery regrbgsival ofithe plohemsther bectised Whdetbrnsias e sipei(mp biids,
out puts or bo i Aput d, qutputs of the steps of FIG 1 are illustrated
in Fl Gy"é‘.{er‘fe@%%?meﬁ%“?"‘?eq ﬁ%l?%d@s?/'lél{%‘feé’ capfhbpbe e e ealoiats thenlar (38 Lohol
copol ynd didptRe I6Fh campoiin@st e abteNiurfaldenetb Bl 1Rl SodhiahemRPRLNEOBSIyMEL h

hi gh annﬁphﬁus cpontent i,s illustrated in FIG 2 as el enent 202. 06138]

St ep léﬁSoWl@FG$fﬁQSFﬂ@%ﬂrates the step of using the vinyl alcoho
copol yige14%] t hriy Gaemeﬁﬁﬁggoe@m%wﬁﬁ E?tioanfl WeAbrh 875 lin@h € ?&I jof: f1rst mold
| d menber, or g 7D 3

menber and a second no orm at | east one ng surface of
at |east one of a first nold nmenber and a second nold nenber. El enent 204

of FIG 2 iIIustrﬁﬁsg%%ggﬁqlzi ngMer or nol di ng surface

conprising the vi L cohal oly A “hi s anorphous content. [00139]

FIG 1 also includes & }§%3106 of placﬁgf-a pdt yref'iSzabl e conposition on
refe e g;

or in a nold nmenber. I'n rence tot esent disclosure, the

pol ymeri zabl e conposition can be understood to be a lens form ng
conposition, such as, for exanple, a polynerizable silicone hydrogel
contact |lens form ng conposition. The pol ynerizabl e conposition is
illustrated in FI 2, ag.el ement 206. The_ meri zabl e conposition nmay be

under st ood t & BELARHET | ymgr Lzetdzor pre- d conposjtiomsuitable for

polyne&géggion. [?g@ﬁb] Typicqykﬁ? t he poj&ﬁ%rizabl compd&i tion or |ens

precurs conposition is not polymerized béfore cuffhg or pol yneri zati on of

the couigif i @kanipissesrethe 1RISRIR 2aRiéht PARriZRd HHRABIORCTLLEBR 04l Apk1 01
average polarity of the polymer include, but are not limited to, deionized water, diiodomethane,
dimethyl sulfoxide (DMSO), and formamide. In selecting the liquids with different polarities,
ideally, a number of liquids having a range of polarities based on the liquid’s polar component
(o.") of total surface energy would be selected, rather than selecting a number of liquids with
different total surface energies (o1."). Using this method, the average polarity of the polymer is
calculated by dividing the calculated polar component (os") of total surface energy for the
polymer by its calculated total surface energy (os') and multiplying by 100 to obtain the
percent polarity. 7
[00145] To form a mold assembly, the first mold member is placed in contact with a second
mold member, forming a contact lens-shaped cavity in the space between the first mold
member and the second mold member. The method illustrated in FIG. 1 includes a step 108 of

forming a contact lens mold assembly by placing two contact lens mold members in contact
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conpositions or |ens precursor conpositions may be partially polynerized
bef ore undergoing a curing process. In sone exanples, the polynerizable
conposi t iwo 20y018%aPri se a pol ymer conponent whi ch becomes/gB2o0s9isioked wit h
ot her conponents of the polynerizable conposition during the curing
process. The polyneric conponent can be a polyneric conponent which is not
a polyneric wetting or confort agent, which does not form an

i nterpenetrating polynmeric network in the | ens body, or which is neither a
pol ynmeric wetting or confort agent and does not forman IPNin the |ens
body. 0014é The resent | ens, precursor conpositions can be provided in
cont ai n&ftlseac |°§hf§éF% OHY adens-thered Gyityicrbsivasar Eoppxagple; with r%fﬁlfeﬂli?ﬁgtod:rIG

pol ynerj Zﬁ‘llb@rfhgp(e?&‘ﬁéb'ﬁ Sf &8p IRRCthD&R O}J?r%rfz'aﬂe é?ﬁé b hitg %@Cﬂé { rdchfzor 1. 11
step 106, the I'ens precursor conposi t [ | 'ace on ? ns f m ng
surfaceco(ﬂpoetlon 30q Iegrmtﬁdusél@b contagbleds dlap@heavwrface) of a femal e nold

(rroc, Aol nalReR, 119, the Hothol PR ot B P St R0 ik AR B REAs "can
be unlde:K)ﬁtpgmd?ﬂi @o lferna aiseoﬂmdnzeaﬂ Iingotevhivh & lﬁgﬁﬁlﬁéd o farﬁlﬁbﬂ {lﬁéﬁﬁ%&? ad-or
exanpl e, the fe e, no r C ri.ses a nol di surface that efines
the antiBp§igfeddn %o%rs éﬁlﬁ?lg%%o‘ﬁt ﬁﬂr? RO 1p FlEfd%IB‘é“éSaftg‘?)Pﬁ lymerizeddenshgdy hasrpe
second n¥pbebnERpHRA tHﬁMl(@?d YRERE §i£ﬂqe EH% PyReriRl @erfs%'ogy ETBEn g@fynﬁrlzed

posterror nol d nmenb or exanp t he second nol d nmenber 1 ncludes a
nol di ngilisgpe ydrogelagonipst |1¢n§squye B@gne rcugng.sthe feawomrnta of ¢lres pplyodticabde i n
the |eng

S a_conyex
form ng gﬁgrg%ér.STﬁﬁ%gg? Eur?hgr9Fﬁﬁ%§f§§£ﬁ€§?fbﬁ¥ﬁ ﬂwrgggl mﬁYSEOB%hre,
at Ieasmdﬂﬂeo®h)bmepbeEimm@dK$edhm¢uﬂngdl@emb&mEMeeXpﬁu@ﬂhdpﬂgnﬁﬂmﬁace of
at |l east one of the first a ? @ ers c%qgrrses i ncl udes,
i ncl ude@SPTHHISSF CURBITHIOnIP, y: of & 8“‘8@%%‘(%1? rdiaiiopefiedivedp palvatesizige the vi ny |

al coholcofpPRInkTef the s rpr@dmr@mmwsrﬁo@ onte r@xaﬁl%led eRe chrgd 1167 h Nnchde one
exanpl e, the nold menber(s) or nnldrgg surface(s) as described herein have

been pFéﬂﬁE@d he polysesizable gpmgositien i palymetiting afbliets eftheeteyrisavielet oYV ari ty
to pr Oql%ﬁte aﬁbh% S%QPch%g @%ku&ﬁ%ﬁﬁ& rald?a?ﬁ)ﬁs Ttﬁg\ré%{hgg PR ﬁq"élfudg lcurmg[

accept ably wet e surfaces an average p
f r om allsutor@paaBivns onMMy$W¢ ranneablp utxygén-free @baivdinn’ed. fRopnaxafpleo ﬂw)out

5% fr b 1% to ab 4W or.of about 3% e ave e polarity of the
pol yrre(rgmé ?‘Eﬁ YT m“h %%e 8%n¥rﬂ§e%ﬂt§er@ﬁ’gt&aﬁébiﬁg Réfgrlgef{orﬁ%le

wher e effectﬁ/entcﬁcmllﬁngblg’/nﬁhzé hiet b@l&ﬁﬁﬂka’ﬁé | ConiRLWIBR! OrS cﬂﬁt}% Yhaed lt!%-,l ng a
nunber of different |iquids of known polarities. The Oaens ndt - Rabel - WO

2012/ 0 PIWHEBEaPIRBROS R PG kel sHeh thatthetlprsrbad vhsa mepeossedr{eign demeldeds m of
a |inegsleRQUakADRd, ﬁél@l?d’g@d ystérﬁm@@'e%’ﬂ 2k bt i tgtaﬁ’ﬁh 1&%819? §I¥a§g a&éﬁ[ﬂr&@ﬁ;

angl e of each of the different I'iquids
cal cul & savepggednigat lepe known pol ar (GT!) and drsperse (02) conponents of

por nt o PrATE KRBT FRELAY bty BbicR ] p8Lade oyt Bdlouid i Weorerenal

r egr es sarius oftagel én rihetmmfactdieig ﬂnecess edepteﬁdldgt@roﬁl the thyhe &f a@foldny afad
sl ope and y-intercept can then be used to

nt er, t (b The cal c
Zal cul 9‘1%8‘9%‘1% P%flfF%SFS (58% u’&ﬁd‘ﬁrﬁr@bérrseot( 98D Or cBAiSo ARG gashing stepsapre
S ur f ac Eg edYF Hfexhipleda \@fyrﬁel?ﬁécm%ﬂk 884y WhRA! PATRbt 653 ex 1‘2@@“{8 a%@Td' cafSP

0143] The Onens-Wendt - Rabel - Kaebel Equation in e form a linear
a polymerlzed lens body prior to undergoing a wet demolding process, a wet delensing

equatr
process, a wet demolding and delensing process, an optional washing process, and any
combination thereof. For example, the washing process can be a cleaning process to remove
dust or debris, an extraction process to remove a portion or substantially all of one or more
extractable components from the polymerized lens body, or a hydration process to partially or

fully hydrate the hydrogel lens body. For example, the polymerized lens body which has not
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[ 00144] Exanples of the liquids with different polarities which can be used
to determ ne average polarity of the polyner include, but are not limted
to, dei orwoedinvEsas, diiodonethane, dinethyl sulfoxide @EDEB20112050101
formam de. In selecting the liquids with different polarities, ideally, a
nunber of liquids having a range of polarities based on the liquid s polar
conponent (cyLP) of total surface energy woul d be sel ected, rather than
selecting a nunber of liquids with different total surface energies (csj).
Using this nethod, the average polarity of the polyner is calcul ated by
di vi di t he ca | at.ed. pol ar col onen of, t taI surface eper for
The. pol S o ed Y A IREE S damioran 1Guohy ariing ToRshiPa v ROtk B ng. by
100 to a@mxadmoi mw@eﬁ&aﬁig sBEFh@ds lattyr a LR PRdcedQ chPEdh lsetalléhsao%a?lfﬁ)éoyuac{ he
first nold nmenber is placed in contact with a secon menber, formng a
cont acthrfhaﬁafzse @Hé’é‘bﬂ mdd meynbien folleavingys dy dsanolding progesss @rrcgn cpmpHisereeméact and
the se t I ep

q 19 a %Sb&r othdNGevide ni}éﬁgwirl (H?rtgilef%hﬁgg a d Ic:ﬂdeel s!il{é C}(L)I‘H Ses ﬁé

108 of g a contact |ens d asse aci'ng act ens
nol d rrmbem%’lzecrh lgsnitcalyt whidiD 120 12t 0¢S80 &G @aommmaamﬁmmdwat kene daiming her

to forma Ien av t thereb tween. For e wi,th referenc

F o Compp R R BB ohu Sk B RS Moot or AR 1 419 o8S 91gho o

hydr ogel reme bl PER@EHINSHI thEIWAR B8 rdrh@dd 2 the 1R G EblioWikdFol $ABLiALbN| TRS
[00146] At step 110, the nethod illustrated in FIG 1

haped
;5ngloﬁdéglgémi’a/%o@%ewayr@rwﬁﬁr@dée ipdede weacied meramess, pdigpmersi patiallens
body Whbdgefed S0l &e&héﬁag%nfMﬁcﬁﬁMBtybec 'Jo'vé’iéﬁt[y'i t?aghi;cpe r(#sz b@e &% f

el ement 208. At this point in the process, po yneri ze
not beémmopfizsé deletiveatol the l¢ns-forming wenmgmml & he irempebjarerthpendnd mmsaldmnbh/ can

be a p%ln%f 4;& ‘te(hm%luld %89 %r ;}}/ogr Q&F tiv. CO{l‘lE: Cﬁ@FVﬁ’ég% Cém f Ir?%f)curfrgrg ’[ht he

conmponent § yreri zabl e co b3|

pol ymempokyettrized senb q:dcyducﬂ'huﬁmg t lofeaaing] e;graasﬁyn alrsgy degiodniededtiRods Uicldeed
polyner|21ng The c 110 can i nclude expaqsing the polynerizabl e

| ens prEEit sJﬁ‘uﬁ’o‘i’i‘ﬁ@QF‘lﬁ ‘Eﬁ\thForeﬁ‘Of’ PnCBMPEREE AR r’rﬁ‘dH‘éﬁ‘t ﬁéeatr dHicEsp-dRkek plect i ve

i n pol ¥ngktiyZdrb@-lidked 6P BRAGKIAL 1§>1f:heﬂs 0@ ek@Rtabl! FGIEER T WP érbs%'lmkE@{o ,
exanmpl e, the curing 110 can include exposing the polynerizabl e conposition

to pol prethesvise immebilized gelatieato the polymew baskbone; Wetwdrkgint matizonfthet lnes
forms @f flectronagnetlc radi ati on. The curing 110 can al so include curing
the conpositions in an oxygen-free or nearly oxygen-free environnent. For
exanpl ¢00148k o‘uifterngari]ngomeapolgmenzabilm cbﬂnposmicﬁﬂ,elﬂ&enmthddi tlru@@ﬁad an KIGher

inert gases. The ri 11 can effective to full nerlze the

pol yrre%?i"é%f & S5 s?j? %8 allgey %1? %‘F\é IF‘}Sebothfeffr %}%TE’P beiso e ti on

to a | exahplsugb (Prb&ss tome}baemgbﬂféypdmﬂ&u&aqe@ﬁﬁ@@ ﬁ%mgthe ﬁemofn@ﬁl@er can

del ensed, mashe ackaged, sterilized, etc.) is capable of retalnln%llts
t

ol ded CURBPE 2ok ding Pyocess rsefieg mghapelpmeresd lpwsrhody remaining in contact wi

one, and only one, mold member of the mold members used to form the lens body. Following
the demolding process, the polymerized lens body is located on, or remains in contact with just
one of the mold members of the mold assembly. The one and only one mold member with
which the lens body remains in contact following demolding can be the mold member 204
formed using the vinyl alcohol copolymer 202, or can be a different mold member. When the
step 112 of separating the polymerized lens body from the mold members comprises a
demolding process, the step of separating can further include a delensing step feleasing the lens
body from the one and only one mold member with which it remained in contact following the
demolding process. The lens body can be delensed from the male mold member or the female

mold member, depending on which mold member the polymerized lens body remained in
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[00147] A polynerized | ens body which has not been exposed to a liquid can
be present at various stages in the manufacturing process, dependi ng upon

t he typeswof2otbamed4di ng and del ensi ng processes used, ane@CrigEbawrosoroinot one
or nore optional washing steps are perfornmed. For exanple, a polynerized

| ens body which has not been exposed to a liquid can be a polynerized | ens
body prior to undergoing a wet denol ding process, a wet del ensing process,
a wet denol di ng and del ensi ng process, an optional washi ng process, and any
conbi nation thereof. For exanple, the washing process can be a cl eaning
process

t ; dust bri. t ti ti
br sub<eaRel STy ol inge (G deidif oRotely | AREEmREIE R orent & FRbRITRES S

pol ymerdoatthatien dedoldihg &Hd deldhyihe3rod2Bs, WHREEHS 1érd by iy @ldaved¥imfikdreyushy dr at e
t he hydrogel |ens body. For exangJe, t he polyneri zed | ens body whi ch has

not  WHP0PY, f1th0 aepEmeRes ¥rest1 PImpé el hewat lesternenyf e mejdiraenatass or
conpri Srﬁol@ink%ﬁ§a&9%¥ed¥o%fr?tthé I%n?b!)@&r%ﬂr’fﬁg?ﬂle%l’({?’l bYeoRb1 (ﬂ)ipgg/h%rl i y or

of two noldirng surfaces after a curing ocess, can conpr ens body in
cont actanwirphous penteiridthe segaratigdroeasben ivdlvoepphgng a diqyidde tind ldhagpdyrand ess, or

can co I ntact | ens body | tray.or her . devi ce, fal |. owi n ry
ol enenst &y gRd Mfiter of A BRE Sutrlelon Wil G ol AP ERY. BRI has
not beenembepasgr dfaneldingGuifices R aintslding euace £he nfodding B@fREEPDEILNELIthes UCh as
a silicon-containin ﬁga¥neric network or matrix in the shape of a |ens

. ) a )
and a rORBEABIR ¥ rorh e BahmoklingrgiRRE) of he AL meRBeIGRYTP #daSowi ng
pol ymergazally @isolV8 e BRRVARING] SSHFRME Rhd GRS lRdahs IR0 dodPrbRChédR1d
unreacted nononmers, oligoners, partially reaCted nononers, or. other agents
whi ch hassebhotsingde ord aesrales mrl poldingagivbade(o)r. Thehliquid seed inrebivéti sepataties] at i ve
to the -f.arm C t [ vabl e conponent can al so be
unders§%§%§¥%ﬁfﬁ%ﬁﬁsé&%%g&%@iwggggg 3y ?ves, i ncluding diluents, that can
be rend0®d9] r chhet thethpd iljuserated éa FI@NK ojtiondllg inctlides ngtep 1aH ednmvadliing ehetle@ct i on,
or hydration procedure, as discussed herein. Thus, materials of the
r ermvat?f’éy Y e thholy Reierd S on e resd 1o TEPIoRn elealfsplyent, an
cr 0ss- lorgiaROsoWenb kANHHE Avg MR §%®Bu§§6m@&£ DLRaNRALE dradebril HRfm BHeSlemtOt
cross-linked to or otherw se immobilized relative to the polynmer backbone,
net wor Pody o gxiract thedenst hody te prineyspyxiractiige megialsffram thedennpdyher to fully or

ol yner, §obol 1l in F 1nc a
Ot ep 1T3 af ByBAORAS bt BAdy. e RhE. o URRSRP 1M coh Conit FiER " |
one exateplte,rembee pr cdessthefli@gepasat dming hevgaeprbding edodesn s otdelbising t he

nmol d nmenber. can conmprise.a denol djn rocess resulting in the pol i zed

| ens b88§”?%ﬂﬁpﬂﬁngﬁFﬁW 8HF%§?’3?4H§ e?‘%ﬁmmﬁﬁiV“Bﬁ@g‘WQWH“W§ﬁE@¥g§b t he

nol d mandessssiosedin BIG.02.M THe whehisg bRyl 14Faih! sptionslly be @aamich b8 aPmeRESS,
t he polynerh%ed | ens body is | ocated on, remains in contact with just

or
one of 2FELHLINgIUHEER PelySeTizek lons | bedyst palymprizerh leng hedw memeining isrrentaet d
menber yWht | I | | f i { ng can
be the nnﬁgmﬁgﬂgg?%ggﬁ??géﬂgggﬁg&ﬁquﬁie%?%@?qgg%%ﬁgﬁh%gggﬁgﬁggﬁg%%%&br can
be a difdrfreif,and carpbeicandntsed repeitedly dngng thepnabificoiring@paresst i ng t he pol ymeri zed

lens b rom.t he | d_ e rs coppri,ses.a denpl di rocess, the.step of
separ a |n86 an J¥Sﬁggfﬁﬁ%?§§gwgo @¥8h§ﬂ?ﬁﬁ%ﬁ%ﬁwPéF2§§F gﬁﬁ%pwﬁﬁﬁnﬁﬁdy

f rom t heas body. afihe hydrytingn@ep RdndinoRE® esnt¥dtind avdlyiherized 1&FBI0AEGr bie 6OMbRC!
f0||oﬁ%n8hth qﬁpnldk&ﬁ process. The | ens body can be del ensed fromthe
mal e nBft fﬁéﬁﬁ ph lgps paress Witk Materor an AdipoRt soluneindrp 2dw digtrdcRnsspdusienber
t he pokyiRs B ExdniS E6nE %Wo?glqzohﬁct MR 2@14&%&%&%@%?&@81%&%’ erpag’&a]f 1

contact with followi ng the dénolding process. ternatrve step 112
can cohytrigdhe leanstisidrial ome examiileli the palyenediat teis hgdp vduds &, hyhaed it He | ens

body i L . S| . fromall. of.the nold nmenmber ed.to form
e B EPEEE s IHCA AR RNMSKo1 Rk Bl i IR et itk BE8490 Form
t he | epgortode lnanpionsep, dheanwomplrisah polyalerieaipiohybarly whitlhhiy grviansly phaus

cont ent tth%ﬂ§g£ﬁra ing process can involve applying a liquid to the | ens
body aRt'{*Y W#19%Ne ol d nenber or nol ding surface (in the formof a nold
assenbly, a single nold nenber, a pair of nolding surfaces or a nol ding
surface, the nolding surface(s) being either in contact with, or separated
from the non-nolding region(s) of t nol d menber(s)) to at | east
partially dissolve the vinyl alcohol "Copol yner and thereby rel ease the | ens
body fromthe nold assenbly, single nold nenber or nolding surface(s). The
liquid used in a wet separation process can conprise water or an aqueous
solution. [00149] The nmethod illustrated in FIG 1 optionally includes a
step 114 of washing the |l ens body by contacting the polynerized | ens body
with a liquid, for exanple an organic solvent, an organic solvent sol ution,

. o o o



[ 00150] The washing step 114 can optionally include a step of hydrating the
pol yneri zed | ens body. The hydrating step can include contacting a

pol yrer i 2&0 2bemE346dy or one or nore batches of such | ersThBEHPSNM N wat er
or an aqueous solution to forma hydrated | ens product, such as, for
exanple, a silicone hydrogel contact |ens. The hydration step can fully or
partially hydrate the | ens body. In one exanple, the polynerized | ens body
which is hydrated in the hydration step is a del ensed pol ynerized | ens body
whi ch has not been contacted by a liquid prior to the hydration step, or

can co i a,pol ynerized. | ens y i.ch has prevj.ousl n,contacted by
ali quirfg‘.ii% 2’6%?/ éﬁ@%’é‘ ; ﬂ(%%ﬁ?ﬁ%‘%gf f’mgflj]waﬁ&lf%rSt%/phgﬁgethérIﬁ?tﬁ?fg step
112, andustfaedaptFIGNBamastiinaly sictRlehldep If@qﬂ@bk@fﬂn% {he UssI RS o piddide@ 1
can optionally include a step 116 of packaglnﬁﬂ$he ens body to produce a

packagedcissad Ralthalmie dans pedyigtigt2. 2lior examiplee ihgnipnsebodyrran| berpladse dy a blisiehe

pl aced i RV r i : - gl e LEh, a

vol une ﬂg?k ’gllagg%: agllrsng ﬂlé(gg%{ﬂgﬂersﬂgﬂé)g@ﬁg vs%g.inlﬁeﬁ@a‘;ogﬁ gﬁlgénl?ﬁ%gk%naga{%% fered
sal i ne ssbitign,i tekdinign bufferedxsatipd eplutihes. wastmengranme thed4washing ackatidngndst ep

116 can_bhe conduc si nul t anegusl | aci ol yneri zed ns .bady,
incIud#ﬁgzguﬁbﬁeng??fgaq%éﬁglBgﬁés%W?§H&H5§’Hgﬂﬁﬁﬁg%g6ﬁb@?ﬂgﬁéﬁm§J%@§cted
by a | iisgliding arpodyndrizedl éénsptdl agdcld hascaittpréi@isiybédn @npefelityna Ghuipa@kagi ng
l'iquid YMich serves as hoth a packagi ng_solution_and a washing solution. In
anot hePlIS%E PAFIESS ( HeCAUHBFTaMIthg? AR Lk X8FRgng: lipuid awhish seBisa st keth a

si mul t 3ReYRIgYsoRMioR! AR NFadhi | . | ifp! d
assenb??, #wg nol di ng sprfaéggkﬁgﬁg ﬁgﬁgmgggé%g yiﬂgsﬁg?% %%2$£k%¥ﬂg

mol di ngtepuahdeecandueied sinytlanequalyklg elacing coprtl minerdzedwiensh bedypior ¢dntast ofith a

packagi | i aui | C v rel e h ns body by.dissal vi t he
vinyl a c%ﬁts)%mc g‘ﬁ\cl)\ﬂ? rrllié11 P ﬁrﬁ}lﬁﬁ gérr%cg é)r? s%%gdr gsr?ig)rflé@hﬁ Igai[r?if %18%1? %r) o [aoﬁlfg%g

Opt i onabifyce infeeblisérhmdkadel orstontdisg with klgortich efpackbgihd iquicowhich servene or
nore i nspectjon steps,118. In the ex le illustrated. in FIG _ 1, the

ins pectf?slg eé’eeef?nf i>°@>6 R @eﬁsglldlr’fgoﬁhff dwigﬁpﬁ%l fﬁaefé/ggar mepld irember(s} o wotding
packageuifscesgal ed and sterilized, although the one or nore inspection steps

can be conducted at any point in the process, either before curing or after
curi ng[0U32h dPgtianally Be methed illevigtedFor Fialyshe, furtheri ensmsisei o eramotye

perforn er,mie. . tabj | f the
Pol i nepectibn s of 1808 hd Bl T Sl G A 1 TE iR AR R bl

t he polfglimying disl mckagimp step,i wafore dhalpachage isheealpd asd sieelizdd, blilbigashé ond e

pol yneri zahl e conposition, on the dry Iens follow ng. curi t 0. determ ne
Ehe” ac U5t BPITIEY SEPS FATeDY AR GlLatisH POt I (R PEORESSHENar SR BRI AR ng
separ atiuigs, owasliy Rgs oF a RREKAYIFOH eXadn i€ af ibpB&iohten 86 padrakilontone 6f mbire wet

| ens body. The result of optional inspection step(s) 118 as illustrated in

FI G 1mad poplerdgetst ¢ @eceplabijity o4 thepelding srfess. probepeéymeden a
conpri : : r sition
B e e RO R I EP e pohneraRE ChAfhoRALY T UbESPUE ERRRSM
body. poehi&3inAbe Ipolyinregizable comppsitidi§ wf thp alck by rfgllewiag lcarisg bo dytermine thel i st er

pack or _containef .containing the ckaged | ens | .212 can. be seal ed, and
subs eqﬁ%cr?? ﬁa%/ﬁlgf (gjlt X %@3?“%20%%' h 85vﬂgi%ﬁe S’%t %871 E?‘?ys Pog%% SERIAENG W’is?mi ot

pr oduc packagihgte té¢te@eing gkt lof Shegetdenstoay TEthdesult 8MSptIdEl inspection
2012/0139465%?/GEZOll/QSllOl product such as or exanple, a contact |ens.
The patRRGHY wilusligiy! 84ACHE lcaprskaardipspseied Pedy,? g bunipaithes petcessadisat i on,
i ncl udpayEpieain _i&?_@&e@-%&ﬂ Bbhe&! aui i ec&@%@yrﬁé@ia@ﬁé OB mp&itREAT hagbRt i on,
ultraviolet radiation, and the |ike. pendi ng upon the BreV|ous process
st eps Osawer, apénspeased diy densibody pr@o despectethwet lss welyve to partially or fully

extrac |1y . xtract and hydrate the packaged | ens body,
or to N égl veF(pﬁ)g‘;lﬁ%&cf %%pnggé ? £ %a%krag%ltg? geéls 0 W’a@‘g (bzl)SteE (S’ﬁl%l? g% PP e
vi nyl edmtahing tieopeekygaariens body 212 can be sealed, and subsequently sterilized, as shown in

optional step 120 of FIG. 1, to produce a sterilized package comprising an ophthalmic lens
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[00154] The following non-limting Exanples illustrate certain aspects of
the present nethods and devices. Exanple 1 (Conparative, Theoretical)

[ 00155] Awquartdiisysesof et hyl ene-vi nyl al cohol copol ynmer wCtrleB201¥/8M®1 phous
content is provided in granular or pellet form A portion of the polyner is
processed by conventional injection nolding into contact |ens nold nenbers.
A pol yneri zabl e conposition for producing silicone hydrogel contact |enses
is prepared as described herein, and is used to prepare a plurality of
cast - nol ded pol yneri zed silicone hydrogel lens bodies as illustrated in
FIG 1. The, nol.d assenblies includi t pol yneri zab] e, conppsition. are

Cur ect JEPIIG PR A1 35 ERRDTP a BiegE P eng ¢ G TASHISRG) 1o Bor ) B SHOR G

i ncl udisagilizhg @acintsref chtien) mamah%qd-a{, &06h B9 8y aStodIaRIinge barfina Fhdtatiiiyel ded
to separate the two nmold nmenbers of the nold assenbly. Follow ng the dry

derol di ¥8msPdption uNstvielel wAfing 9 dbe ke ildepgading paor Hieauewowhroprsk yivet i zed
| ens badbgsnhd §i0mizdaen PR eSO aﬂ‘%rg%ﬁfe tH J}aptgiwy o tful?}h %&ra’bﬁ myhﬁgatg O
se odr es ar su

foll owi ng the denol ding step. The rele ens sequent |y
ei t her extieticuddusidrage shd papliagedcleny body, my tandisplyarthe nsdd wemtbef(s) boweitlity an
aqueou i tially free of an organic solvent, or are washed

usi ng EHﬁ§%§¥3§@P§§ﬁ§ ﬁﬂﬁmgég:hﬁfgp?vn?Fee of an organic solvent. The

washi nd0et5dp cHire ifoltdwidg eoh-kelitingi BR@hplby dil@dtia®n cetBP, asPéctd oS ear Gtent

hydr ati on %feﬁ ﬁan be included before the | ens bodies are packaged and
steri | iMEPISPALIGYIESSY of acceptable |ens bodies is bel ow about 65% Exanple
2 (Theoretical) [00156] A quantity of vinyl alcohol copolyner with high
anor phous content is provided in g{anular or pellet form A portion of the

pol ynmer is processed by chxampleildfamparjieetlibeoretisal)

2012/ 0 &ﬁgg CT, ' into contact.lens nold nenbers, .A
polynealza re‘égﬁ%gé%{$§%$$%ngb%%EgPh§ §¥P§@%ﬁéwﬁ©§?%d%?“8%ﬁF5@ &Pgﬁ%es i's
pr epar edovadeddiasgmnidedohpeliit fornandl postidss efithe ollyregrais récepdeddl tdrwemtional
cast-nnL%ﬁd pngnenized si |.i cone gﬁdrqgel | ens hodies as iJlustrated in
FIG 150 gngdua iaries ensyepiddnaPehe! pIVIRErbIataepastiondel RPdiing e
cured 4iicos: hii@bpall cortactNerdsadisApiephired At @scridtli MGein! A& ﬁ@)h&dat%Sﬁﬂégérb
including the cast-nol ded pol ynerized | ens bodies are wet or dry denol ded
to sep®RAYEY oheasi-ipldas relyraerived silispna hslrogsll tena bedinphsyilluptertédoin FG. § HEhedr y
denol di ; [ : | o.release fh ol i zed
ans. bod o frbliSy WRiuAe TP RBNuREOERE RoloiGH o b SRE B ot O

f ol | owiradiptioheAGenwirignthe snadd asstmbliesinclading thenwst-holtied pobnerigethagbatiéd y

ei t her ed usin l.i.,quid conprising.an organi.c solvent foll d.by an
aqueou%ﬁgigurf% d@%@@%?f%ﬁﬂ?“%?ﬂ%‘@@IﬁﬁddPﬁﬁ%gﬁOtﬁpﬁﬁﬂ?fwﬁwﬂgfégaggﬁéh
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mashlngaﬁfég can include an addjtional hydration step, Or a separate

hydr at e dapld prembes Withewhish thgyeremain inggestash lloaving the jegi stapd
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wher e s¢leenidplipvessisloni gquesupbelutéeh esserttially Hiee sifan pgakagevandortdre waelesl body

i s denmpl: nsed by di,ssol vi.ng t he. nol d enbly. in the blister
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are packaged and sterilized. The yield of acceptable lens bodies is below about 65%.

Example 2 (Theoretical)
[00156] A quantity of vinyl alcohol copolymer with high amorphous content is provided in

granular or pellet form. A portion of the polymer is processed by conventional injection
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Exanple 3 (Theoretical) [00157] A quantity of Nichigo G PolynmerTM vi nyl

al cohol copol yner with high anorphous content is provided in granular or
pel | et fowvo20R/qewsi on of the polymer is processed by ceavaB200MEl101
injection nolding into nale and fermal e contact |ens nold nenbers. A _
pol ymeri zabl e conposition for producing silicone hydrogel contact |enses is
prepared as described herein, and is used to prepare a plurality of
cast - nol ded pol yneri zed silicone hydrogel lens bodies as illustrated in
FIG 1. The nold assenblies i ncluding the polynerizable conposition are

et uai g g s Cencifcl S RbRRoa MR AR D8rab S R R R

denol ddgdengdl contact lenses is prepared as described herein, and is used to prepare a plurality of
cast-molded polymerized silicone hydrogel lens bodies as illustrated in FIG. 1. The mold
assemblies including the polymerizable composition are cured using thermal or UV radiation.
After curing, the mold assemblies including the cast-molded polymerized lens bodies are wet or
dry demolded to separate the two mold members of the mold assembly. Following the dry
demolding step, a wet delensing process is used to release the polymerized lens bodies from the
one mold member with which they remain in contact following the demolding step. The
released lens bodies are subsequently either washed using a liquid comprising an organic
solvent followed by an aqueous solution essentially free of an organic solvent, or are washed
using an aqueous solution essentially free of an organic solvent. The washing step can include
an additional hydration step, or a separate hydration step can be included before the lens bodies
are packaged and sterilized. The yield of acceptable lens bodies is greater than about 75%.
When the manufacturing process involving minimal handling of the lens body, where the mold
assembly is placed in the blister package and the lens body is demolded and delensed by
dissolving the mold assembly in the blister package, followed by washing the lens body in the
blister package, the yield of acceptable lens bodies is greater than about 85%.

Example 3 (Theoretical)
[00157] A quantity of Nichigo G-Polymer™ vinyl alcohol copolymer with high amorphous
content is provided in granular or pellet form. A portion of the polymer is processed by
conventional injection molding into male and female contact lens mold members. A
polymerizable composition for producing silicone hydrogel contact lenses is prepared as
described herein, and is used to prepare a plurality of cast-molded polymerized silicone
hydrogel lens bodies as illustrated in FIG. 1. The mold assemblies including the polymerizable
composition are cured using thermal or UV radiation. After curing, the mold assemblies
including the cast-molded polymerized lens bodies are simultaneously wet demolded and
delensed by placing the mold assembly including the polymerized lens body into a tray, and
applying liquid to the mold assembly to at least partially dissolve the vinyl alcohol copolymer,
thereby releasing the lens body from both molds of the mold assembly. Optionally, the mold
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del ensed by placing the nold assenbly including the polynerized | ens body
into a tray, and applying liquid to the nold assenbly to at |east partially
di ssol ve wbeowmnygd46al cohol copol ynmer, thereby rel easi ngpcisHE22enmsbmdy from
both nolds of the nold assenbly. Optionally, the nold WO

2012/ 013946PCT/ GB2011/ 051101 assenblies, the nold nenbers, or the liquid
can be agitated during the denol ding and del ensing steps. The rel eased | ens
bodi es are subsequently transferred to a blister package with packagi ng
solution, and are sealed and sterilized. WD 2012/013946PCT/ GB2011/051101
CLAI V5 ‘

assemblies, the mold members, or the liquid can be agitated during the demolding and
delensing steps. The released lens bodies are subsequently transferred to a blister package with

packaging solution, and are sealed and sterilized.
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What is clainmed is: 1. A nethod of manufacturing an ophthal mc |ens,

conpri si ng: (a) providing at |east one vinyl alcohol copolyner
wi t h hi ghwarroryhisaes cont ent wherein the at | east one vi mgir/Ga2enbshion

copol ymer with high anorphous content is a vinyl alcohol copolyner with an
average | evel of crystallinity fromabout 10%to about 30%

(b) using the at |east one vinyl alcohol copolynmer wth high anorphous
content to format |east one of a first nold nenber and a second nold
menber, the first nold nmenber conprising a concave nol di ng surface

config nmold an anterior surface of a lens and the second nold menber
conprlgﬁgg convex nolding surface configured to nmold a posterior surface
of alens, the first nold nmenber and the second nold nmenber configured to
forma Iens shaped caV|ty t her ebet ween when conbined as a nold assenbly;
(c) placing a poVyatds slatgddsconpositi on conprising at Ieast one hydrophilic

monomef in the f4 {H%EholE{%lfas A efégf'uhng an Bgﬁrhﬁﬁﬁ@ﬁgs féﬁhﬁly

(d) assenbling the no ntacting’t nDId menber and

t he second nold ?@ﬁgﬁhﬂ%ﬁﬂﬁ%ﬁlQwugbghﬁgﬁﬂlen Y?F%ﬁéﬂP%ﬁylt ther%getmeen

wi th the pol yner 531t oncontar ned’ Aty of
e ol SRR RSimdabotnt s Eb AR D B S5 i tact on
D S5 NEEE BBl i PbFR S gt POl Yer 2o
2012/ 013946PCT/ C(%)Zuosil-n:l-g/t(ﬁe5 %tllga%st one vinyl alcohol copolymer with high amorphous content to
form at least one of a first mold member and a second mold member, the first mold member
comprising a concave molding surface configured to mold an anterior surface of a lens and the
second mold member comprising a convex molding surface configured to mold a posterior
surface of a lens, the first mold member and the second mold member configured to form a lens-
shaped cavity therebetween when combined as a mold assembly;
(¢) placing a polymerizable composition comprising at least one hydrophilic
monomer in the first mold member or the second mold member;
(d) assembling the mold assembly by contacting the first mold member and the
second mold member so as to form the lens-shaped cavity therebetween with the polymerizable
composition contained in the lens-shaped cavity of the mold assembly; and
(e) curing the polymerizable composition in the mold assembly to form a cast-

molded polymerized reaction product in the lens-shaped cavity of the mold assembly, the

polymerized reaction product comprising an ophthalmic lens body.
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2. The nethod of claim1l1, wherein the at |east one vinyl alcohol copol yner
wi th hi gh anorphous content is a vinyl alcohol copolynmer with an average

| evel of woystaliBd4ni ty from about 15%to about 25% 3. Phe/Gmbhodivi any
one of clains 1-2, wherein the at |east one vinyl alcohol copolynmer wth
hi gh anor phous content has a nelting point fromabout 140 C to about 190C
4. The method of any one of clains 1-3, wherein the at | east one vinyl

al cohol copol yner with hi gh anorphous content has a glass transition
tenperature from about 60C to about 85C. 5. The nmethod of any one of
clains,1-4, whergein the aj |east one vinyl alcohol copolynmer wth high

anor phdus cont en q@etgﬁ’%ﬂfﬂﬁmt}ilﬂmmﬂﬁ\ﬂ){leag.on‘?l’(élyllré]lcﬂ}éf& CEpPOIYAST Witk of
clains 1-5, wherein the step of placing the polynerizable conposition in
one of highampiphgys ¢aatent jeray] adgohp heopelyisn withon@veregblsvelcd Wgﬁﬁét}’pﬂ%i ng a
pol yneri zabl e conposition conprising at |east one silicone nononer,

si | i correuhhtde dmehout 35%i cone prepol ymer, or conbination thereof, and at

| east one hydrophilic nononmer in the first nold nenber, and wherein the
ophthal m c | ens body conprises a silicone hydrogel contact |ens body. 7.
The nethod of any one of clains 1-6, wherein the step of using the at | east
one vinyl al cohol copolyner with high anorphous content to format | east
one of the first nold nmenber and the second nol d nenber conprises injection

m)lngi g the at |IBRSkethOEinyoA8 of tibts NR) WhefGARRY at30d: dlSiSA GRBAIM! d
e er.

copolymer with high amorphous content has a melting point from about 140 °C to about 190°C.

4. The method of any one of claims 1-3, wherein the at least one vinyl alcohol

copolymer with high amorphous content has a glass transition temperature from about 60°C to

about 85°C.

5. The method of any one of claims. 1-4, wherein the at least one vinyl alcohol

copolymer with high amorphous content is Nichigo G-Polymer™.

6. The method of any one of claims 1-5, wherein the step of placing the
polymerizable composition in one of the first mold member or the second mold member
comprises placing a polymerizable composition comprising at least one silicone monomer,

silicone macromer, silicone prepolymer, or combination thereof, and at least one hydrophilic
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8. The method of claim7, wherein injection nolding the at | east one of the
first nmold nenber and the second nold nenber conprises formng a nol ding
surface ovoavidmasws one of the first nold menber and thecTsmnd/osolod nenber
conpletely by injection nolding. 9. The nethod of any one of clains 7-8,
wherein injection nolding the at | east one of the first nold nenber and the
second nol d nenber conprises formng a body of at |east one of the first

nol d menber and the second nold nmenber by injection nolding, and form ng a
nmol di ng surface of the at | east one of the first nold nenber and the second
nol d nenber hn| | at hi a t.he injection, rmlddbdy

10, THEORGESOY U H&WO@%@%‘?M iy st Fers oy BB e Es Sper  on
nol di ng t he vi ohol copol yrer vvlth hi gh anor phous content uses a
proces]%'d&%eﬁ’ C§ né@?%l fromthe group consisting of: nelt tenperature
from about 180C to about 250C, barrel tenperature from about 180C to about
250C, throat tenperature from about 30C to about 70C, nold tool tenperature
from about 30C to about 95C, holding tine fromabout 1 second to about 5
WO 2012/ 013946 PCieGBabdd ¢ 08y e of ek 6, Whireiotthasters plasthgfthoan ledsoote 50

mm second to about 250 mmi second, plasticizing speed from about 100

m1 secviny al chabwpblyd(0 withllsgcancphous) ceatehnio fpime sisledse ofid efithalistinokd Bar to
about 180 Bar, holding pressure fromabout 10 Bar to about 200 Bar, back

DI €SS Uhembaraimi atorkl BoKd rhani QbifpAes lﬁgéeuomﬂblamg 11604V aBBS e I thIﬂ"steOf
11. The method of any one of clains 1-10, wherein the step of using the at

| east @&gﬂén%aﬂ%ggéongmhmbewth hi gh anor phous content to form at
| east one of the first nold nmenber and the second nold nenber conprises
using the at | east one vinyl alcohol copolynmer wth high anorphous content
to forma nolding surface on the at | east one of the first nold nenber and

1T ok R SRR T e O B
R RTEEER L NI RN ARG

pol erEI’I zapl e corrp05| tion in direct contact with the nmol di ng surface
conpr | ¥ithigihaoldgmbesiapg Hs scendanyldarenier RORPlgielabingbas mokheent . 12
The met hod of any one of clains 1-11, wherein the | ens body has

ophthal mcal ly

9. The method of any one of claims 7-8, wherein injection molding the at .least one
of the first mold member and the second mold member comprises forming a body of at least one
of the first mold member and the second mold member by injection molding, and forming a
molding surface of the at least one of the first mold member and the second mold member by

machining, lathing or ablating the injection molded body.

10. The method of any one of claims 7-9, wherein the process of injection molding
the vinyl alcohol copolymer with high amorphous content uses a process setting selected from
the group consisting of: melt temperature from about 180°C to about 250°C, barrel temperature
from about 180°C to about 250°C, throat temperature from about 30°C to about 70°C, mold tool

temperature from about 30°C to about 95°C, holding time from about 1 second to about 5
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acceptably wettable anterior and posterior surfaces w thout application of
a surface treatnent to the |l ens body, or w thout the presence of conponents
in the povormerymadabe conposition that form an i nterpenercatdBrgli st wor K
(IPN) of a wetting agent in the |lens body during the curing. 13. The

met hod of any one of clainms 1-12, wherein the nethod further conprises the
step of separating the nold assenbly, the separating resulting in the |ens
body renmaining in contact with one and only one of the first nold nmenber
and the second nold nenber, the one WD 2012/013946PCT/ GB2011/ 051101 and

only one of the.first | d menber and the seca nol d er. being the at
oast ekl eRaoh fieed FRe) AhOREHDER Y RePO U R R B AR S g
the at | east one vinyl alcohol copolyner wth high anorphous content, or
resul t iR apert Q8 mrasecond iy atnat AQ0 el esserd) imiecionaressye fion dhowbabBroused to
formthe |lens body. 14. The nmethod of claim 13, wherein the step of

separ aabtionty] §0rRarcholdiag prssire Sroanaiopt toRprto abeut 200 Bar,gclapiessyed flomebotié at

| east one of the first nold nmenber and the second nold nenber conprising

t he atBirdagboub2é Bar,rapdl any cohbihatgeypthergo®r wi t h hi gh anor phous cont ent,
resulting in the at | east one of the first nold nenber and the second nold

menber conprising the at |east one vinyl alcohol copolynmer wth high
anor phous content at |east partially dissolving in the liquid. 15. The

met hodi 10f ¢l ai Mk, mthQT 61 diy 'oRE oPBIRIMA NY0, iR rdih el stbplfdTubiAg thLAMR SRS
agitating the liquid, or agitating the at | east one of the first nold

menbery;aNdidohs &98129& M%%’;ﬁﬂgo hGRMBleRl 0 %oiDg 18st bRASH O/t Wofty! 2l cohol

copol ymer wi th high anorpho tent.

member and the second mold member comprises using the at least one vinyl alcohol copolymer
with high amorphous content to form a molding surface on the at least one of the first mold
member and the second mold member, the non-molding region of the at least one of the first

- mold member and the second mold member being formed of a second material, and wherein the
step of placing the polymerizable composition in the first mold member or the second mold
member comprises placing the polymerizable composition in direct contact with the molding

~ surface comprising the vinyl alcohol copolymer with high amorphous content.

12. The method of any one of claims 1-11, wherein the lens body has ophthalmically
acceptably wettable anterior and posterior surfaces without application of a surface treatment to
the lens body, or without the presence of components in the polymerizable composition that form

an interpenetrating network (IPN) of a wetting agent in the lens body during the curing.

13. The method of any one of claims 1-12, wherein the method further comprises the
step of separating the mold assembly, the separating resulting in the lens body remaining in

contact with one and only one of the first mold member and the second mold member, the one
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16. The method of claim 14 or 15, wherein the dissolving the at | east one
of the first nold nenber and the second nold nenber conprising the at | east
one Vi nylweal2embo46opol ynmer wi t h hi gh anor phous cont ent pC3/GRdusi®d at a
tenperature of about 70C or less, and the at | east one of the first nold
menber and the second nold nenber conprising the at | east one vinyl alcohol
copol yner with high anorphous content is conpletely dissolved in |ess than
about 240 m nutes. WD 2012/013946PCT/ GB2011/051101 17. The nethod of any
one of clainms 1-12, wherein the nethod further conprises the step of

pl aci ng ¢t he nol ssenbl y. i ncl udi t he cur | ens body in the | ens-shaped
v yond oMy R €aBE ST Rl BOGh P e aeRout T codfter BRIE s 884 g M
sterilLzing the package, wherein the nold assenbly is fully dissolved in

t he paﬁﬁéﬁﬂglﬁi‘dﬂ%‘%ﬁﬂl@ %wf S&F‘P‘E‘vﬁlﬁ‘a nagraher CPmBESIpghthe aﬁllgast?ﬁ% vigxt dlerhobf ¢l ai m
17, wherein the nolding surface of at |east one of the first nold nmenber
and t heoPebawshyithdrgh smorpBeusconisat. oetesultiag i the kems bodinkeing rejdased e el of

copol ymer with high anorphous content, and the non-nol ding region of the at
| east A Members wist do fasmiibe levs bode second nol d menber is forned of at |east
one polyneric materal that is insoluble in the packaging solution and is
configured for use as a blister package. 19. A packaged silicone hydrogel

contact |ens body, conprising: a blister package forned of a hydrophobic

pol ymer4. mat er i alThe method of claim 1B, Gdstein bt @R op YpiiFitihE ARG Uk@NHLIBASmMbly
conprising the reaction product of a polynerizable conmposition, the

pol y MedoinZdResCapp BAMOS 11§ i@ fo GRMPIehstioRd ofthe R&S0I® RR el WiRkPRE sﬁgfg(gg#%[d and at

silicone macroner, silicone prepol ymer or any comnbination t
| east ARRLILIMBAGhS e ARANGHe Vi1 Dicohol copolymer with high amorphous content,

resulting in the at least one of the first mold member and the second mold member comprising
the at least one vinyl alcohol copolymer with high amorphous content at least partially dissolving

in the liquid.

15. The method of claim 14, wherein the applying the liquid further comprises
agitating the liquid, or agitating the at least one of the first mold member and the second mold

member comprising the at least one vinyl alcohol copolymer with high amorphous content.

16. | The method of claim 14 or 15, wherein the dissolving the at least one of the first
mold member and the second mold member comprising the at least one vinyl alcohol copolymer
with high amorphous content is conducted at a temperature of about 70°C or less, and the at least
one of the first mold member and the second mold member comprising the at least one vinyl
alcohol copolymer with high amorphous content is completely dissolved in less than about 240

minutes.
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a liquid conprising the dissolution product of at |east one vinyl alcohol
copol ymer with high anorphous content in a packaging solution. WO

2012/ 0139%6RCID/0EBRO11/ 051101 20. A nol d nmenber for cast molrdiBg11205%i0li cone
hydr ogel contact |ens body, conpri sing: a mol d nmember
conprising a molding surface and a non-nol ding region, wherein at |east the
nol di ng surface of the nold nenber conprises at | east one vinyl alcohol
copol ymer with high anorphous content.

17. The method of any one of claims 1-12, wherein the method further comprises the
step of placing the mold assembly including the cured lens body in the lens-shaped cavity in a
blister package with a packaging solution, and sealing and sterilizing the package, wherein the

mold assembly is fully dissolved in the packaging solution following sterilization.

18. The method of claim 17, wherein the molding surface of at least one of the first
mold member and the second mold member comprises the at least one vinyl alcohol copolymer
with high amorphous content, and the non-molding region of the at least one first mold member
or the second mold member is formed of at least one polymeric materal fhat is insoluble in the

packaging solution and is configured for use as a blister package.

19. A packaged silicone hydrogel contact lens body, comprising:
a blister package formed of a hydrophobic polymer material;
a cast-molded polymerized lens body comprising the reaction product of a
. polymerizable composition, the polymerizable composition comprising at least one silicone
monomer, silicone macromer, silicone prepolymer or anyrcombination thereof, and at least one
hydrophilic monomer; and
a liquid comprising the dissolution product of at least one vinyl alcohol

copolymer with high amorphous content in a packaging solution.
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20. A mold member for cast molding a silicone hydrogel contact lens body,
comprising:

a mold member comprising a molding surface and a non-molding region, wherein
at least the molding surface of the mold member comprises at least one vinyl alcohol copolymer

with high amorphous content.
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