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t f th I senbl [0004] Over. the years, a nunber of
gﬁﬁ%i y%eg b cgsﬁg B}%Zg}pg %@f )m%q,uclng ophthalmlcy lenses, such as contact

lenses, a reaction mixture or polymerizable lens 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 polymers and polyvinyl alcohol polymers. When cast molding a
contact lens, after placing the polymerizable composition in the first mold member, the first
and second mold members are placed together 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.

[0004] Over the years, a number of different types of thermoplastic polymer
materials, including polar and non-polar thermoplastic polymers, have been used to
manufacture ophthalmic lenses using various types of polymerizable compositions and using
various lens-making processes, including spin casting, lathing and cast molding.

[0005] When contact lens molds made of non-polar thermoplastic polymers such as
polypropylene or polystyrene are used to cast mold silicone hydrogel contact lenses, it is
known that additional measures typically need to be taken in order to make the lens surfaces
ophthalmically acceptably wettable. For example, a surface treatment such as a plasma

treatment can be applied to the lens surfaces as part of the manufacturing process.
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lens body, the method comprising providing a first mold member and a second mold mémber,

the first mold member comprising a concave molding surface configured to mold an anterior

surface of a contact lens and the second mold member comprising a convex molding surface

configured to mold a posterior surface of a contact lens, the first mold member and the
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product of a polymerizable composition, the polymerizable composition comprising a) at
least one silicon-containing monomer, and b) at least one hydrophilic monomer, the
polymerizable composition having a surface tension from about 20 mN/m to about 25 mN/m;
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 second mold
member having a thermoplastic polymer molding surface having a surface energy from about
25 mN/m to about 40 mN/m and a surface energy differential between the surface tension of
the polymerizable composition and the surface energy of the molding surface is less than or
equal to zero (0); and 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 an interpenetrating network (IPN) of a polymeric wetting agent in the lens body.
[0012] The surface energy of the molding surface of at least one of the first mold
member and the second mold member can be from about 26 mN/m to about 35 mN/m, or
from about 27 mN/m to about 33 mN/m, or greater than 30 mN/m.

[0013] The surface tension of the polymerizable composition can be from about 21

mN/m to about 27 mN/m, or from about 22 mN/m to about 25 mN/m, or less than 25 mN/m.
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cyclic olefin copolymer.
[0018] The thermoplastic polymer can comprise, consist essentially of, or consist of
polybutylene terephthalate (PBT).
[0019] The at least one of the first mold member and the second mold member
comprising the thermoplastic polymer molding surface can be formed by injection molding.
In one example, the mold tool used to form the mold member can be maintained at a
temperature from about 30° C to about 70° C during the injection molding.
[0020] In one example, the molding surface of the at least one of the first mold
member and the second mold member can comprise a mixture of a thermoplastic polymer
and an additive.
[0021] The molding surface formed of the mixture of the thermoplastic polymer and
the additive can have a percent polarity at least 3 percentage points, or at least 5 percentage
points, or at least 7 percéntage points higher and a surface energy at least 1mN/m lower, or at
least 2 mN/m lower, or at least 3 mN/m lower than a molding surface formed under the same
conditions but of the thermoplastic polymer alone.
[0022] When present, the additive of the thermoplastic polymer of the molding
surface can comprise a non-ionic surfactant, a fatty acid amide, or a form of silicone oil, or
any combination thereof.
[0023] The additive can comprise, consist essentially of, or consist of a fatty acid
amide. The fatty acid amide can comprise a primary amide, or a secondary amide, or a
secondary bis-amide, or any combination thereof.
[0024] The additive can comprise a non-ionic surfactant. The non-ionic surfactant can

be a non-ionic surfactant having a structure including a linear hydrocarbon portion at least 8



[ 0024] The additive can conprise a non-ionic surfactant. The non-ionic
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[0027] The percent polarity of the polymerizable composition can be from about 2%
to about 10%, or from about 3% to about 9%, or from about 5% to about 8%s.

[0028] The polarity differential of a polarity of the polymerizable composition less a
polarity of the molding surface is from about +6 to about -6, or from about +4 to about -4, or

from about +2 to about -2.

[0029] The spreading coefficient of the molding surface and the polymerizable
composition can be greater than or equal to about 10 mN/m, or greater than or equal to about
13 mN/m.

[0030] The method can further comprise the steps of separating the mold assembly

using a dry demolding method which does not involve application of a liquid to the mold
assembly comprising the lens body, and of delensing the lens body using a dry delensing
method which does not involve application of a liquid to the lens body.

[0031] The hydrophilic monomer of the polymerizable composition can comprise,
consist essentially of, or consist of a hydrophilic monomer with an N-vinyl group. The
hydrophilic monomer can comprise, consist essentially of, or consists of a hydrophilic amide
monomer with an N-vinyl group.

[0032] The at least one silicon-containing monomer of the polymerizable composition
can comprise, consist essentially of, or consist of a silicon-containing monomer having a first
reactivity ratio, and the b) at least one hydrophilic monomer can comprise a hydrophilic
monomer having a second reactivity ration, and the second reactivity ratio is less than the
first reactivity ratio. The second reactivity ratio can be at least 5% less, or at least 10% less
than the first reactivity ratio.

[0033] The average adhesion energy between the molding surface and the
polymerized lens body can be from about 45 mJ/m? to about 60 mJ/m?, or from about 50
mJ/m’ to about 55 mJ/m?.

[0034] When fully hydrated, the lenses can have a contact angle of less than or equal

to about 120°, less than or equal to about 90° less than or equal to about 80° less than or
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about HBYRF HaGREPAAEDITHE BRESILSES 07 Meos 1 han or equal ‘to about 80,
| ess tjpaseor Fig. 1 is a flow chart illustrating steps of a method for producing an
ophthalmic lens.
[0037] Fig. 2 is a flow chart illustrating certain inputs and outputs of the method of
FIG. 1, including a polymerizable composition, a polymerized lens body which has not been

contacted by a liquid, a hydrated lens body, and a packaged ophthalmic lens.

DETAILED DESCRIPTION

[0038] As used herein, “surface energy” is understood to refer to total surface energy,
and “surface tension” is understood to refer to total surface tension. Total surface energy is
the total of the disperse surface energy and the polar surface energy of a solid. Similarly, total
surface tension is the total of the disperse surface tension and the polar surface tension of a
liquid.

[0039] The the total surface energy, the disperse disperse component surface energy,
and polar component of total surface energy, and the percent polarity of a thermoplastic
polymer can be determined using one or more standard tests or assays which are conventional
and well known in the polymer art. One method is based on the Owens-Wendt-Rabel-Kaebel
model, where the contact angle of the thermoplastic polymer is determined using a number of
different liquids of known polarities. The Owens-Wendt-Rabel-Kaebel equation can be
written in the form of a linear equation, where y is calculated based on the observed contact
angle of each of the different liquids with the polymer (¢) and x is calculated based on the
known polar (o.") and disperse (o.”) components of the total surface energy (o) of each of

the different liquids. The data points from the different liquids (x,y) can be plotted, and the
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[0041] Examples of the liquids with different polarities which can be used to

determine percent polarity of the thermoplastic 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 (o."). Using this
method, the percent polarity of the thermoplastic 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.

[0042] The thermoplastic polymer used in the devices and methods described herein
can have an average total surface energy of less than or equal to about 32 mN/m, or from
about 32 mN/m to about 50 mN/m, or from about 32 mN/m to 42 mN/m, or from about 25
mN/m to about 40 mN/m, or from about 26 mN/m to about 35 mN/m, or from about 27
mN/m to about 33 mN/m,or greater than 30 mN/m.

[0043] The percent polarity of the molding surface can be from 2% to 20%, or from
3% to about 15%, or from 5% to 12%, or from3% to 7%.

[0044] The surface energy and percent polarity can be determined using one or more
standard tests or assays which are conventional and well known in the polymer art, including
by the procedure based on the Owens-Wendt-Rabel-Kaebel model described above.

[0045] The surface tension and percent polarity of the polymerizable composition can

be determined using one or more standard tests or assays which are conventional and well
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polymerizable composition is calculated by dividing the polar component (o.") by the total
surface energy (o.') and multiplying by 100.The surface tension of the polymerizable
composition can be from about 20 mN/m to about 25 mN/m, or from from about 21 mN/m
to about 27 mN/m, or from about 22 mN/m to about 25 mN/m, or less than 25 mN/m.

[0047] The percent polarity of the polymerizable composition can be from about 2% to
about 10%, or from about 3% to about 9%, or from about 5% to about 8%, or from about
1% to about 7%, or from about 2% to about 7%, or from about 3% to about 6%, or about
5%.

[0048] As at least one of the molding surfaces described herein has a surface energy
that differs from the surface tension of the polymerizable composition used to form the lens
body, the surface energy differential between the surface tension of the polymerizable
composition and the surface energy of the molding surface can be calculated by subtracting
the value of the surface energy of the molding surface from the value of the surface tension
of the polymerizable composition. In other words, the surface energy differential, as used
herein, is the value of the total surface tension of the polymerizable composition less the
total surface energy of the thermoplastic molding surface. For the methods and lens bodies
described herein, the value of the surface energy differential is less than or equal to zero (0),
e.g., the total surface energy of thé molding surface is greater than the total surface tension
of the polymerizable composition. For example, the surface energy differential can be < -3,
or can be < -5, or can be <-7, or can be <-9.

[0049] Similarly, a polarity differential can be calculated as well, by subtracting the

percent polarity of the molding surface from the percent polarity of the polymerizable
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Spreading coefficient = og - 61 - OgL..

[0052] In one example, when the polymerizable composition described herein is placed
in contact with a mold member comprising a thermoplastic polymer as described herein, the
spreading coefficient of the polymeriziable composition and the mold member can be
greater than or equal to about 10 mN/m, or can be greater than or equal to about 13 mN/m,
or can be from about 13 mN/m to about 18 mN/m, or from about 12 mN/m to about 15
mN/m.

[0053] The average adhesion energy of the mold assembly can be determined using one
or more standard tests or assays which are conventional and well known in the polymer art.
For example, the average adhesion energy can be calculated based on the disperse
component of the total surface energy of the polymerizable composition (c1"), the polar
component of the total surface energy of the polymerizable compositon (o)), the disperse
component of the total surface energy of the thermoplastic polymer (os”), and the polar
component of the total surface energy of the thermoplastic polymer (os"). As previously
described, the total surface energy, as well as the polar and disperse components of the
surface energy, can be calculated based on the Owens-Wendt-Rabel-Kaebel model. The

adhesion energy of the mold assembly can then be calculated using the equation:

Adhesion Energy =2 [(os” 6.°)"% + (05" 6.7)!"2].
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[0055] Examples of the thermoplastic polymers that may be employed in accordance
with the present disclosure include, without limitation, polyolefins, for example,
polyethylene, polypropylene, polystyrene, and the like and mixtures thereof. In one
example, the thermoplastic polymer can comprise, consist essentially of, or consist of
polypropylene. In another example, the thermoplastic polymer can comprise, consist
essentially of, or consist of polybutylene terephthalate (PBT). In another example, the
thermoplastic polymer can comprise, consist essentially of, or consist of a cyclic olefin
polymer, including cyclic olefin homopolymers and cyclic olefin copolymers, and any
combination thereof. For example, the cyclic olefin polymer can comprise a form of
ZEONOR™ polymer, such as, for example, ZEONOR 1420R™ (Zeon Chemicals,
Louisville, KY, USA).

[0056] In one example, the thermoplastic polymer of the present disclosure can
comprise, consist essentially of, or consist of a mixture of a thermoplastic polymer and an
additive.

[0057] The additive can be effective to alter the percent polarity and total surface energy
of the thermoplastic polymer such that the mixture of the additive and the thermoplastic
polymer has a higher percent polarity and a lower total surface energy as compared to the
thermoplastic polymer without the additive. For example, the percent polarity of the mixture
can be at least 1%, or at least 3%, or at least 5%, or at least 7% higher than the percent
polarity of the thermoplastic without the additive, while the total surface energy of the
mixture can be at least 1 mN/m, or at least 2 mN/m, or at least 4 mN/m lower than the total
surface energy of the thermoplastic without the additive.

[0058] The additive can be selected from the group consisting of ionic surfactants, fatty
acid amides, silicone oil, and any combination thereof.

[0059] The additive can comprise, consist essentially of, or consist of a fatty acid amide.
The fatty acid amide can be a primary amide, a secondary amide, a secondary bis-amide, or

any combination thereof. In one example, the fatty acid amide can be a primary amide. The

(crLD)
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[0064] In another example, the thermoplastic polymer can comprise a mixture of a non-
polar thermoplastic polymer and a polar thermoplastic polymer. The relative amounts of the
thermoplastic polymer(s) and non-polar polymer(s) in the present molding surfaces may
vary widely and depend on various factors, such as the specific thermoplastic polymer(s)
employed, the specific non-polar polymer(s) employed, the specific lens material to be
employed, the specific lens (mold) design to be obtained and the like factors. In one
example, the non-polar polymer(s) comprise a minor amount, that is less than about 50%, by
weight of the mixture of less polar polymer(s) and non-polar polymer(s). The non-polar
polymer(s) may comprise at least about 5%, about 10%, about 15%, about 20%, about 30%,
or about 50% by weight of the mixture of less polar polymer(s) and non-polar polymers(s).
In another example, the non-polar polymer(s) comprise a major amount, that is greater than
about 50%, by weight of the mixture of less polar polymer(s) and non-polar polymer(s).
The non-polar polymer(s) may comprise at least about 50%, about 60%, about 70%, about
80%, or about 90% by weight of the mixture of less polar polymer(s) and non-polar
polymers(s).
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than a molding surface formed under the same conditions but of the thermoplastic polymer
alone.

[0068] As previously discussed, the thermoplastic polymer(s) used to form mold
members, molding surfaces, or both, as described herein (i.c., the thermoplastic polymer(s),
the non-polar thermoplastic polymer(s), the polar thermoplastic polymer(s) and
combinations thereof) can include one or more additives. The additives can be present in the
thermoplastic as a mixture. In one example, the additives can be effective in allowing cured
silicone hydrogel contact lens bodies to be dry demolded, dry delensed, or both dry
demolded and delensed from molding surfaces comprising the thermoplastic polymer and
the additive. The additives can be present in the thermoplastic as a mixture. In another
example, the additives can be effective in increasing the yield of cosmetically acceptable
cured silicone hydrogel contact lens bodies when dry demolded, dry delensed, or both dry
demolded and delensed from molding surfaces comprising the thermoplastic polymer and
the additive, as compared to the yield of cosmetically acceptable cured silicone hydrogel

contact lens bodies when dry demolded, dry delensed, or both dry demolded and delensed
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station to receive a volume of the polymerizable composition. Alternatively, the present
mold members 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 surfaces are 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.
[0070] For injection molding the thermoplastic polymers described herein, in one
example, the mold tool used to form the mold member can be maintained at a temperature
from about 30° C to about 70° C during the injection molding process. Additionally or
optionally, one or more of the following injection molding conditions can be used: melt
temperature from about 245 ° C and about 270 ° C, holding temperature from about 235 ° C
to about 270 ° C, feed temperature from about 235 ° C to about 250 ° C, holding pressure
from about 60 bar to about 125 bar, and injection speed from about 50 mm/sec. to about 125
mm/second through a 3 mm aperture.

[0071] In one example, at least one of the molding surfaces used is effective to

produce an ophthalmically acceptably wettable ophthalmic lens, including, but not limited to,

an ophthalmically acceptably wettable silicone hydrogel contact lens. The ophthalmically
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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.

[0074] 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 wettable, or 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 length 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
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produced having ophthalmically acceptably wettable surfaces. Typically, ophthalmic lenses

produced using non-polar or hydrophobic mold materials are subjected to surface treatments
after curing, or have an interpenetrating network (IPN) of a polymeric wetting agent included
in the lens bodies, and as a result of the surface treatment or the presence of the IPN, the
lenses become ophthalmically acceptably wettable when fully hydrated. In other words, most
silicone hydrogel contact lens bodies that are cast molded in non-polar thermoplastic polymer
molds and which are not surface treated or do not include an IPN of a polymeric wetting
agent are not ophthalmically acceptably wettable when fully hydrated.

[0077] As used herein, a "non-polar polymer contact lens mold" or "hydrophobic
polymer contact lens mold" refers to a contact lens mold having a molding surface that is
formed or produced from a thermoplastic polymer having no polar component of total surface
energy. For example, a non-polar polymer mold or a hydrophobic polymer mold may have a

static contact angle of about 90° or more, as determined using the captive bubble method.



fromnolding surfaces that are substantially identical but w thout the
additive present. In yet another exanple, the additives can be effective in
reduci ng wbeorztieisef | ens deformati on of cured sili conePhydiSogelo4zvont act

| ens bodi es when dry denol ded, dry del’ensed, or both dry denol ded and

del ensgaf LRI Bt RISy Bﬁ\%ﬁoﬁﬂ fqg;httatxﬂlg £ {RERAR g'&mtlﬁmﬂgt gﬁn&tneand the
additive, as conpared to t rate 'ens deformati o cured silicone
hydr ogle;tdrcgnhtmtaci hmsesbpﬂbde&dmimesuoﬂrmohﬂenﬂd) ded hade ybphkhh]ﬂmszﬂly acmepﬂabltyh dry
denol ded and d from nol.di n faces t ha bst a

Gont | BaYAH e JOEbeh R TRy BB JEHes ¢ W@?‘{? 3¢ Bhgnidhive ber s
can be, &Eﬂgﬁﬁﬁ%ﬂwe%ﬁy‘%ﬁﬂ onal inj ectl on nol di ng procedures known to

persons o lnary s in the art. For exanple, a quantity of the
pol yne[0oon8k er i al Odé sudaswre bfhtae eabilitg arf 2 endhed aentbetr omichldmgaa mobltlemember

t her nopl asti.c polyner. The Iten t he stic r can nsed
into ngr&ntga@. tyrmeplastic RHYE" Jp Lﬂ‘éﬁeﬂ ﬁﬁtﬁé& FeRECt Eaﬁdr@x

the moj, C&M@@W&t&t@ Bfade¥s QH%'c%ﬁ aclYRbIE Lo R! floRD n%ﬁtﬁeaces

The opt c qua ity ‘nmol di ng sur aces can be provided as conponents of one
or nor €ontectoarmdsecanniwelutle dyoaraiceat $taticacq111taxttemgle ocshialc dnepusontagt amglecan be
integrally chined as part of the | di ng cavi The nol ten_ thernopl astic
pol y mePeridAn §1ED FANECICANEI% T -t Ho RUBRLS Cepc dingled Ins QR PERRRIST e SPRIE

mol di nghJIBEA BE nicAsiREd WOUEIhd Lapfive babbleMndtRod, RGEICUE bR pRbHARI B plritRed

pol ynerizabl e conmposition. A ternatively, the present nold rrenbers can be
pr oducwdtebylsmg @ovniactanghe tesfer, suck as MrrdelrSIAdDFanamdam& ibyri Kgpwd &amwg or

abl at i ex | e where b e of, the er |s r epar ed
by i nj gggalk(‘)ln gﬁ? g‘“fff‘ Bg’ﬁ ga?)owtﬂfﬁ g (Kres %@’aﬁgﬁ)ﬂg)t y 11 di ng
surfacg@a@g@n@{t@@@r&qﬁ%nﬁm\%n@ a portion of the nold nmenber, for exanple
by machining, lathing or ablating a portion of the nold nmenber, such as all
or a pmﬂﬂ%f t heThegfasassoif qanemertsling wé@on@hmaelmntﬂp‘t lesa body xpiedllya

cont ack. L& ROTRLER L SPLLAT TRLE! ABbU DL 7t ey R

descri erein, € exa ormthe nold

menber seeafd hﬁolﬁahﬁmf)edmt mdld enastedd Lae B @m@bwtbymg@tfbﬁ mbldiiig 40 C
during the injection nolding process. Additionall é or optionally, one or
y

mor e ofhepeplasiicl RoliRy molfl araterish it il hapedh arvitiesn BY dathing dhe plymerppld
t 4 b 7 | i ad
bbout Btk SRPHR ol A, Qﬁ%%?aa? ming 6, Bieck BARECRIAY fnd O

250 Clathing, dbhekappds snjeetionrmehdaigad foraOthe dasit shape @fthelidbldraembarmiditignect i on
speed fraom about 50 M se to about 125 second through a 3 nm aperture.
[ 0071] 1@16&61?8&%?@“ Jans frming gt ﬂten‘égmﬂ‘ Y- surfaces used is

ef f ect 0 pro (W M cE TN pishlesc | ens,
i ncl udtdr‘t)g,}but n‘g?ﬁﬁalﬁ{‘t\gg%{%@ an otjsh'c%f fﬁ]ﬁ@gﬁ%&g‘g@{g&?gﬁfi@&mﬂ{s tab f@g

si | i colibe ol nwldj@lentery aretsided mnd sﬂi’heuwdttbttalassandﬂt@tog\fmer to define a lens-

2012/ 01615 PCT/U 1/ 045907, 1 [ ttabl e ht halmc | ens can
al so behagf B%Yﬂyh‘iF’f?%‘Etéi‘ieF’}gl%&Ht?ztﬁ P@) EFL}QC £ens @0 of PS%%maeconaﬁve
opht hajen (f@tlnhﬁ GOARAL ﬁsl@h %o $hdld GANRMOH sOGRle ONIeAS! or! @e(snvem@ﬂsZtoﬁmgs ed

herein, an pht hal mi cal Iy conpati bl e silicone hydrogel contact |en
refer ssurtiaca Lsed tc ovodd h;p@stogeﬂ surtaae at @ lermdor et paraeseh of whis rdlsﬁpsarepéheson S

eye with son_ex ci.n ortln subs confort,

i %cl udM% 8’8{5\ ES ‘Qﬁ‘ ralcpgga}vgﬁ ? gs}uif%cg %ﬁrﬁqu@nag easﬁr(g? ftglﬁ VeTan aoxygen
per meakinhdlé Mol PmSmbERaR] M8 nkl mlenthiér wath AIRAHVdiSlendfom@ingsuffBed i€ Réferrédito

i onofl ux, a de5|gi and conbi nations thereof, which permt the |enses to be
conf or end5scond mipld membss of emalgm@ybmmbereﬂlerfmw%éeqoeégn@ﬂ mGmRers ech as
for at PJ: SE3duRd qg)fOrmaIi lén? %ﬁ%pe \Q@%k thefebe v?e% twﬁew)aswgd W?[F‘l e%&? YthefitgT™Nt h
wi t hout "requiring renova ens $rom he eye Y

opht hakgrircabdoyd es3emBlyl Alternaiivd m@niefnbmdélcxgmﬁgm@ﬁt@; tsudh&t‘sl$ﬁﬁ edamplet moRlise or
are not assqciated with significant corneal swelling, corneal dehydration
("dry eypempliesseqreptissie ewre fenitap maeldyacrebereor sdd (renpherssthat arg;shapégopr

signifj LR edl 'dﬁ?e%ﬁt fhan 99{1 lgéq Ht § SRl Lah GonRatB @eﬁbtg aﬁb?é}ﬁ w&ﬁte b cont act

| enses cllnlca accepta tequirenents Wear o extended
wear Cpmllymet mobhsw®erials described herein. Additionally, the mold members can be configured

to comprise more than one lens forming region. For example, a single mold member can be



[0073] Opht hal m cally conpati bl e silicone hydrogel contact |enses have
ophthal mcally acceptably wettable surfaces, although a lens with

opht hal mwel2biz/mEersept abl y wett abl e surfaces may not nec@sIars2og/ol®o7

ophthal m cally conpati ble. A siliconel8hydrogel contact |ens having an

opht hal oG8l %%&@B&@Q' rxégwatéoﬁﬁg&eé b fRag aﬁad}lté}ﬁ)rqgl%e&ﬁa%’%tv@elfﬁgﬁr to a
silicone ﬁyg rogel nt act ens t oes not adversely affect the tear film
of a |mneriseknesurface)ie. ito act adeghera feinale oresald teld membe. | ens wear er

i t d nf.ort t h. pl aci th
SRR TN gge‘ﬁe@a%t%@? RN e B e L R R T
I ens grhgér E? ﬂfgi’ Eowﬁfeﬂﬁ@ﬁﬁr ﬁ@fd@n@%(ﬂﬂ‘ nMIRE | & cafi Wel B6& 1@ RstnPbRASt eri or

surface rein, an o cal 'y acceptable wettable ophthal mc
| ens imold Ihemberbagy thvei fiirist mu}dfraﬂabertahétheace)rdlmoldmmrmzdrm cally acceptably

of o TR as "t ohtpiekinuy disusss When HF GAORLS IS0 e BRLP Rl BB abi o,
or to ﬁ’é‘i’elHBthﬁk%h 1 gakd Mw?éiﬁfﬁr?a@éyof"iﬁ&ﬁ%mr@oeré Eordtid@rddad Forhfs RinYQRagRdSCOr €

of 3 or above in a wettability assay conducted as follows. An ophthal mc

=

| ens |<5avdy mlmecbet\mem aslasnolldlaesbnvbéy etht? pmecasﬁdssfembhnglﬂw meldgnembgrsl inthe | engt h
of tinme that it takes for the torecedefro the |l ens, surface is
det er niARSpemb)y caﬂgk“g}er 5PERRSU tS ell?Eo %ﬂﬁ‘ﬁ)a Copgstion ?ﬁoﬂféaﬁ *Mfl8es on a

| i near s ¢alI@ nfdinbbrs! he M&%l@nﬁﬁ%ﬁaﬂfm& Qecbfidl &1otd FemBer @iShel sirubatedtoa drop
takes 20 seconds or nore to fall fromthe lens. A lens having a WBUT of

nmor e teasasily ssepaattd, afs:ud)hmggusattmbleémgeﬂ@r,sprc&mﬂy ovithout eausig subblagtialt | east
about 15 secon an an_.opht hal m aII acc tabl wet t

V‘éttab%qn?gtgﬁ aagﬁsars 8“%8 aléet gf& &e%%? MRAS U §g5 %nonpaarf Eﬁ h nll‘grllesngne or
bot h | §B8uci Yrbdkes -in the 168 Nhasdd afvatye Fadne M&%@lﬁ&&&ﬁ@i{b&&@ﬂﬂ@%%?
16 be a dynamic or static contact angle, a sessile drog contact angle, a
pendaneonfigarsdcterfornta meghanicabcornestign bessd mibtheeshapm phelements of the

cont ac |.e | ens
surfac el%Egﬁs %ﬁgﬁp%ﬁldgﬁeré‘g ?];% b%ﬁnwegglq yﬁg@gg%ﬁ%%?qmeh@ E{%E%tg% g{ljl‘ alf:}gltdof a

| ens caBmba¥eberes and prtrusiogs Bethvesrs tHehaoldomerati¢tsl ort @haliocking 2duddegs.clas when
the lens is full hydr at ed, Howev&)@i in certajn gﬁ)anpl es, the | enses have a

cont ac%noéhﬁgleéafﬁ eg dvpld Fan b foransd versn de mokd megybgrs; by PgHng region ] es,
the | epse t ’%?%1? t 80
degr ee(g&§e & xﬁ ﬁ% ?%ﬁggq%gfagl ﬁf%etaagg{hgls% esagaa{a %vfﬁ%%ﬂag%@s@ig%gtgout 50
| ess t foan oﬁ gmquad)nta@ @beut odQealh sent bransedr toefpml atbondthﬁmfee:ﬁmheonolﬁr om

i ng PREDSECET et ARUBTERHONS PG} ACTRES trbdts RUES ik AB AAERA m o
| ensesg éﬁt JTh q§ﬁ cﬂgl aanfé ke bPa'EEét”RP%a@élEésCofRHé %@@r& caﬁae%u@fpbse!aaéemal ly
y hydr at €

accepta wetta urfaces when fu do not require
app! i ctieinoold afengbess, teawantation inmtended totkeep pireemehdanemberam alignmepedweingat i ng

network of .a nmeric trin nth ens .bo rder for the |ens
to havg‘eﬁﬁﬂ?%gﬁ Bafdnes %@d’te%ﬁp%ﬁ%]i being & ?ﬁ?%é%rg %%%‘3@?‘% PLS5PS ¥at i on
of a spyfRCE thé 8ahSMBIg précekdle | enses or the presence of an interpenetrating
network of a polyneric wetting agent in the |lens bg@ty can be used to

1!

f ur t helOBALr easeDuting thst pragsss iof mapafactyeing adensshadyabeforeatheiadisidughmpldt hat i s
conS|dere opht hal m, cal.l ceptabl [ n S e use
of non- B]I 555 8t° ﬁ?gib Ho e poI yma?fsa ‘aﬁ’gée%-@j e>t<hc?l g’g}%'\?rleelr%?ﬁg 5 gnﬁ%ﬁl nol d
mat eri @i

dsmdﬁoisdilleanhﬁf thef @bldCasibem] T piealgpihil z[ﬁc@mbli’sﬂﬁ&sby placihgidi ng
silicone Ir)1ydr ogel contact |enses, does not _result in the |ens surfaces of

the | epsdefermiaed §Mbaﬁé@w%§v¢rﬂ@b19p¢msmoeanw acersamelding StEptce
Surfacgﬁbl Cﬁf% %ghhy Pt b %&d bl Gagly RS liced Mﬁfeﬁ%yngl{&%@gttﬁé Phvex

hydr opho arrals are syb o surface t s after

cur i ngmoltind)auteacant tha:tseécpﬁlnﬁblﬂaha:m@rnﬁ:bmad( v@tlﬂlhl): fost molncmhqmm isachwbbt | ng
agent included in the ens od| es as, are [ urface treatnent

or thed pnsshared vty felorprg ?Wéelll 8}?3@ t Hssien I&H %%}F 9&1 ihe lepsesbapeds| v
wet tablg, I t‘ghc%ﬁbefng!ng%h@ﬁy@[ﬁ&gablyb %ﬁ dloWOHdl?sed MRt co?fnt:étﬁﬁnﬁ M¥Areesld

cont act t" are cast d in non-polar thernoplastic polyner
nol ds betdeehifost ande sevond suollamembersdbye svhatevetomeats isnbting ensedh in Rderf toa

polynerlc wet in ent, are not opht hal m call acceptabl ttable
ol Ty FRaenta dbe i s, B oner Srtamet <fidhe fs SETRomDrS SomaitesBons
nmol d" or hydrophoblc
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menber , and. t he d nme r wwth a convex |ens formng surface.is. referred
Lo s, derbadianHBT R UBIon SHE’ 1) AP RERDebs aﬁfﬂ'@gft? i i 84 g ol o
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assenbled wth other to forma nold assenbly. Alternative nold nmenber
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be configured to conprise nore than one lens form ng region. For exanple, a
si ngl enefrgoatagiedbeith g diguide suoh@Es 201X LGIE 36 yEETWISD OM 41 8QHE9DY solution during

the demolding process, and typically the mold assembly including the polymerized lens body
has not been exposed to a liquid prior to the dry demolding process. Following a dry
demolding process, the polymerized lens body remains in contact with one, and only one, of
the two mold members used to mold the lens body. In one example, a dry demolding process
may include squeezing one or more of the mold members to deform the mold member(s) and
to separate the two mold members, leaving the polymerized lens body in contact with one of
the two mold members. If the mold members of the mold assembly are held together at least
in part by an interference fit between the two mold members, a dry demolding process may

include applying pressure to one or both of the mold members in order to push the mold
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previ ous|. WD.2012/ 016152PCT/ US2011/ 0459 19 described, the pr s of
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following the demolding step. In dry delensing processes, the lens body and the one

remaining mold member with which the lens body is in contact are not contacted by a liquid,
such as water or an aqueous solution, as part of the delensing process. While it is possible
that a wet demolding process (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
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menbernetworktor Ingsgigx ofpolyingt thains; earlableld shigHiglhe wates or beeonaing swollen withber . A

d del [ [ | j ti ' t ool. bet .t h d
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use ofmapdalsr includingoeaptact densesl theharebweiet swakldtilegr areepoter sweHedr Thusy at he

resul ti | ens hodi.es .t e, opht hal mi cal.ly accept ab bl e, .ali hough
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the packaging material. Typically, references herein to molecular weights of monomers or
polymers herein refer to the weight average molecular weight. Both molecular weight
determinations, number-average and weight-average, can be measured using 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



[ 0093] The term "silicone hydrogel"” or "silicone hydrogel material"™ refers
to a particular hydrogel that includes a silicon (Si)-containing conmponent
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present in relative amounts such that the monomersor polymers are hydrophilic.

[00100] A monomer can be a relatively low molecular weight compound, for example
a compound with an average molecular weight less than or equal to about 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.

[00101] As used herein, “monomer” can also refer 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 monomer can be a compound or

polymer with an average molecular weight of from about 700 Daltons to about 2,000 Daltons.



wat er. Hydrophilic conmpounds have an affinity to water and are usually
charged or have polar noieties or groups that attract water. [0098] A

"hydr ophiwpeopaliyrser * as used herein is defined as a polrgmars201awi3vg7 an
affinity for water and capabl e of abs®rbing water. A hydrophilic polyner is
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bei ng fofrntoth@rpalwmeﬁln@g?ibmerwb]dlcﬂmm%mn structures as the nononer.
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nol ec i ght nmers, an contalrn one or nore
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2012/ Oa?n%%%ﬁgﬁ/ b%ﬁﬁ? %ét(v%ér?&%ﬁl 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.

[00105] 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.

[00106] 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.
[00107] A "graft polymer" refers to a branched polymer having side chains comprising
a homopolymer or copolymer different to that of the main chain.

[00108] “Attach” can refer to any of charge attachment, graft, complex, bond
(chemical bond or hydrogen), or adhere, unless specified otherwise.

[00109] 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 wettabilities, and typically do not cause or are not associated with significant corneal



24 [00102] As used herein, "nmononer" can also refer to a polynerizable or
crossl i nkabl e hi gher nol ecul ar wei ght conpound. A nononer as used herein
can cont avo2rmaiers2nore functional groups. In one exanplPer/is20mneyeT can be
a series of nononers bonded together ®uch that the overall nolecule remains
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[ 0010 Iyner to a branc polymer I ng si ai ns

conpri (ﬁldﬂ@n@thﬁﬂfﬂ)m@% Bipaniersob@pn loy ey i dské e ntcompositian irafudihge leswnihanchai n.
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 like and mixtures thereof.
[00111] 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 relative to the water without the surfactant or surfactant component.
Generally, a surfactant or surfactant component does not act directly on the at least one
material to solvate or dissolve the at least one material. Examples of surfactants or surfactant
components include, without limitation, zwitterionic surfactants including forms of betaine,

non-ionic surfactants including forms of polysorbate such as polysorbate 80, forms of



[ 00108] "Attach" can refer to any of charge attachnent, graft, conplex, bond
(chem cal bond or hydrogen), or adhere, unless specified otherw se.

[ 00109] Aswoz=err/tiersei n, an "opht hal m cal |y accept abl e | ersTfuseoi0g5907
conponent™ refers to a |l ens form ng cwnponent that can be incorporated into
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[00116] In one example, one or more of the monomers may comprise crosslinking

functionality. In such cases, the use of an additional crosslinker in addition to the monomer
with crosslinking functionality is optional, and the monomer with crosslinking functionality

may be present in the polymeriziable silicone hydrogel composition in a larger amount, such
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Useful silicon-containing components comprise polymerizable functional groups such as
vinyl, acrylate, methacrylate, acrylamide, methacrylamide, N-vinyl lactam, N-vinylamide,
and styryl functional groups. The silicon-containing component from which the present
contact lenses may be obtained, for example, by polymerization, include one or more
silicon-containing monomers. Silicone hydrogel contact lenses produced as described
herein can be based on a silicon-containing monomer, and a hydrophilic monomer or co-
monomer, and a crosslinking agent. In addition to the other silicon-containing compounds
described herein, examples of still further silicon-containing components that may be useful
in the present lenses can be found in U.S. Pat. Nos. 3,808,178; 4,120,570; 4,136,250;
4,139,513; 4,153,641; 4,740,533; 5,034,461; 5,496,871; 5,959,117; 5,998,498; and
5,981,675, and U.S. Pat. Application Publication Nos. 2007/0066706 A1, 2007/0296914
Al, and 2008/0048350 Al, all of which are incorporated in their entireties herein by
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struct uslil?cogll-c)ohta(i)ning monomer of structure (I), can contain one or more heteroatoms that are

either O or N. The combined linkage can be straight chain or branched, where carbon chain
segments thereof can be straight chain. The combined linkage of —X—L— can optionally
contain one or more functional groups selected from, e.g., carboxyl, amide, carbamate, and
carbonate. Examples of such combined linkages are provided, for example, in U.S. Pat. No.
5,998,498 and U.S. Pat. Application Publication Nos. 2007/0066706 A1, 2007/0296914 Al,
and 2008/0048350, all the disclosures of which are incorporated herein by reference. The
silicon-containing monomer used in accordance with the present disclosure can comprise a
single unsaturated or acryloyl group, such as shown in structure (I), or optionally can
possess two unstaturated or acryloyl groups, such as one at each terminus of the monomer,

monomer or prepolymer. Combinations of both types of the silicon-containing monomers
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[ 00121] Exanples of silicon-containing conmponents useful in accordance with
the present disclosure include, for exanple and without |imtation,
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and
its entirety herein by reference. SiGMA, for example, can be represented by the following

exemplary non-limiting structure:

? o)
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OH :
_ | —_
SiGMA

[00124] Silicon-containing components of Structures (A) and (B) can be used
individually or in any combinations thereof in polymerizable compositions useful in
accordance with the present disclosure. Silicon-containing components of structures (A)
and/or (B) may be further used in combination with at least one silicon-free hydrophilic
monomer such as described herein. If used in combination, for example, the amount of
silicon-containing components of Structure (A) can be, for example, from about 10% (w/w)
to about 40% (w/w), or from about 15% (w/w) to about 35% (w/w), or from about 18%
(w/w) to about 30% (w/w). The amount of silicon-containing components of Structure (B)
can be, for example, from about 10% (w/w) to about 45% (w/w), or from about 15% (W/w)
to about 40% (w/w), or from about 20% (w/w) to about 35% (w/w).

[00125] Other specific examples of the useful silicon-containing components useful in
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,



MCS-ML 1 WO 2012/ 016152PCT/ US2011/ 045907 30 [00123] O her specific
exanpl es of silicon-containing conponents useful in the present disclosure
can be, fwoewranpise, 3-nethacryl oxy-2-hydroxypropyl oxy) prcoskai®45907
(trinmethylsiloxy) nethylsilane ("Si GW", avail able from Cel est,
Morrisville, PA USA) and nethyl di (trinmethylsiloxy)sylyl propyl gl ycerol et hyl
nmet hacryl ate ("Si GEMA"). These silicon-containing conponents include at

| east one hydroxyl group and at | east e ether group in the dival ent

|l i nking group L shown in structure (l) /and at |east two sil oxanyl groups.
These silicon-containing conponents are designated herein as Structure (B)
class silicon-containing conponents. Addi,tional details on this class of
silicon-containing conponents are proviged, for exanple, in U S. Pat. No.
4,139,513, which is incorporated in its/entirety herein by reference.

Si GVA, for exanple, can be represented by the foll ow ng exeml ary
non-limting gtrusture: Sl ¢ Le i Lieon~cont aimi conponent s of
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t hereof in pol y@erizabl e conpositions useful in accordanc® with the pr esent
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[00125] Ot her specific exanples of the useful silicon-containing conponents
useful in accordance with the present disclosure can be chem cals

repr esentwo 2biz/tibes2f ol | owi ng formul as, or chem cal s desecirhsdotin4sdapanese
pat ent application publication nunber322008- 202060A, which i s hereby

incorporated by reference inits.entjrety, for exanple, 31 X-22-1625 Mwv
= 9,000 or 18,000 Oj\ngo,\wsé.i I\%ﬁSi\/\/
o)
O n

MCR-M07, Mw = 1132

[00126] Yet other specific examples of the useful silicon-containing components useful
in accordance with the present disclosure can be chemicals represented by the following
formulas, 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
silicon-containing component can comprise one or more a hydrophilic polysiloxane

components represented by general formula (1),

R, CH; CHy
o%<?zmoa~;;c:4115w3i{)~+?i0+;—~
e Cly Cls
? Cl;  CHj R,
107§ —C3Hg+ OCHy 350 -
Cl
CyHeO~¢ CHCILO TR 0

ey
wherein R is selected from either hydrogen or a methyl group; R; is selected from either of
hydrogen or a C;_4 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/(a+b) is equal to 0.01-0.22; and the configuration of siloxane units includes a random
configuration. Examples of such silicon-containing components are described in the
Examples section of U.S. Patent Application Publication Number 2009/0234089, including
Example 2 on page 7.
Other silicon-containing components also can be used. For example, other suitable types can
include, for example, poly(organosiloxane) monomers such as o,m-bismethacryloxy-propyl

polydimethylsiloxane. Another example is mPDMS (monomethacryloxypropy! terminated
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mono-n-butyl terminated polydimethylsiloxane). Other useful silicon-containing components
include silicon-containing vinyl carbonate or vinyl carbamate monomers including, without
limitation, 1,3-bis[4-(vinyloxycarb-onyloxy)but-1-yl]tetramethylisiloxane 3-
(vinyloxycarbonylthio)propyl-[tris(trimethylsiloxysilane], 3-[tris(trimethylsiloxy)silyl]propyl
allyl carbamate, 3-[tris(trimethylsiloxy)silyl]propyl vinyl carbamate; trimethylsilylethyl vinyl
carbonate, and trimethylsilylmethyl vinyl carbonate. Examples of one or more of these
silicon-containing components can be provided, for example, in U.S. Pat. No. 5,998,498 and
U.S. Pat. Application Publication Nos. 2007/0066706 Al, 2007/0296914 Al, and
2008/0048350, all the disclosures of which are incorporated herein by reference.

[00127] Some of the silicon-containing monomers that can be used in accordance with
the present disclosure can be used as a single discrete monomer, or can be used as a mixture
of two or more discrete monomers. For example, MCR-M07 is often provided as a mixture of
silicon-containing compounds with a wide distribution of molecular weights. Alternatively,
some of the silicon-containing monomers that can be used in accordance with the present
disclosure can be provided as two or more monomers 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.

[00128] The polymerizable compositions for use as described herein may include one
or more hydrophobic monomers, including silicon-free hydrophobic monomers. Examples of
such silicon-free hydrophobic monomers include, without limitation, acrylic and methacrylic
acids and derivatives thereof, including methylmethacrylate, Combinations of two or more
hydrophobic monomers may be employed.

[00129] Hydrophilic Monomers. Hydrophilic monomers, including silicon-free
hydrophilic monomers, are included in the polymerizable compositions used to make the
present silicone hydrogels. The silicon-free hydrophilic monomers exclude hydrophilic
compounds that contain one or more silicon atoms. Hydrophilic monomers can be used in
combination with silicon-containing monomers 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 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.
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both E?(amples 0 pcc)fyim%ri(z:gﬁe double bonds include, for example, vinyl, acrylic,
methacrylic, acrylamido, methacrylamido, fumaric, maleic, styryl, isopropenylphenyl, O-
vinylcarbonate, 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.

[00131] 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 CH3, R' is H, alkyl, or carbonyl, and X is O or N,
which are also known to polymerize readily.

[00132] 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 a-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).

[00133] [llustrative 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 ether
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 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.

[00134] As described above, the hydrophilic monomer also can comprise a hydrophilic
vinyl-containing monomer. In one example, the hydrophilic monomer of the present
disclosure can comprise, consist essentially of, or consist of a hydrophilic monomer having
an N-vinyl group. In another example, the hydrophilic monomer of the present disclosure can
comprise, consist essentially of, or consist of a hydrophilic amide monomer having an N-
vinyl group. Hydrophilic vinyl-containing monomers that may be incorporated into the

materials of the present lenses include, without limitation, the following: N-vinyl lactams

In
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vinyl-containing monomer content of the polymerizable 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 silicon-free lens-forming
hydrophilic monomers known in the art also may be suitable.

[00135] Additional examples are the hydrophilic vinyl carbonate or vinyl carbamate
monomers disclosed in U.S. Pat. No. 5,070,215, and the hydrophilic oxazolone monomers
disclosed in U.S. Pat. No. 4,190,277. 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.

[00136] Additional examples of materials used to make silicone hydrogel contact
lenses include those materials disclosed in U.S. Patent No. 6,867,245.

[00137] Crosslinking agents useful in producing the present contact lenses, such as the
present silicone hydrogel contact lenses include, without limitation, the above-indicated
crosslinking agents. Examples of acrylate-functionalized ethylene oxide oligomers for use in
crosslinking agents can include oligo-ethylene oxide dimethacrylate. The crosslinking agent
can be TEGDMA, TEGDVE, EGDMA, TMGDMA, or any combinations thereof. 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% (w/w), or from about 0.5% (w/w) to about 5%
(w/w), or from about 0.75% (w/w) to about 1.5% (w/w), by weight of the polymerizable
composition.

[00138] In one example of a polymerizable composition, the composition comprises a

first monomer having a first reactivity ratio, and a second monomer having a second
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hydrophobic monomers) can result in residual unreacted hydrophilic monomer and partially
reacted monomer (including un-crosslinked or partially crosslinked hydrophilic polymer
chains) remaining present in the lens body once the curing process has finished. The presence
of these unreacted and partially reacted hydrophilic monomers such as monomers in the

polymerizable composition which do not fully crosslink into the network during the curing
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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% (w/w), of VAZO®-64 or other thermal initiator.

[00145] 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 nanometers, but is relatively
transparent above about 380 nm. Examples include photopolymerizable
hydroxybenzophenones and photopolymerizable benzotriazoles, such as 2-hydroxy-4-
acryloyloxyethoxy benzophenone, commercially available as CYASORB UV416 from Cytec
Industries, West Paterson, NJ, USA, 2-hydroxy-4-(2 hydroxy-3-
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No. 2008/0048350, the disclosure of which is incorporated in its entirety herein by reference.
Other suitable tinting agents for use in accordance with the present disclosure are
phthalocyanine pigments such as phthalocyanine blue and phthalocyanine green, chromic-
alumina-cobaltous oxide, chromium oxides, and various iron oxides for red, yellow, brown
and black colors. Opaquing agents such as titanium dioxide may also be incorporated. For
certain applications, a mixture of colors may be employed. If employed, tinting agents can be
present in an amount ranging from about 0.1% (w/w) to about 15% (w/w), or about 1% (w/w)
to about 10% (w/w), or about 4% (w/w) to about 8% (w/w).

[00147] The polymerizable compositions may also comprise a demolding aid, that is to
say, one or more ingredients effective in making more facile removal of the cured contact
lenses from their molds. Exemplary demolding aids include hydrophilic silicones,
polyalkylene oxides, and combinations thereof. The polymerizable compositions may
additionally comprise a diluent selected from the group consisting of hexanol, ethoxyethanol,

isopropanol (IPA), propanol, decanol and combinations thereof. Diluents, if employed, are
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by placing two contact lens mold members in contact with each other to form a contact lens
mold assembly with a contact lens-shaped cavity. For example, with reference to FIG. 2, the
polymerizable silicone hydrogel lens precursor composition 202 is located in the contact lens
shaped cavity.

[00154] At step 106, the method illustrated in FIG. 1 includes curing the polymerizable

composition to form a polymerized lens body which has not been contacted by a liquid and
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extraction liquid, a hydration liquid, and combinations thereof.

[00156] The polymerized lens body which has not been exposed to a liquid 204 may
include a lens forming component, such as a silicon-containing polymeric network or matrix
in the shape of a lens, and a removable component that can be removed from the lens body
following polymerization. The removable component can be understood to include unreacted

monomers, oligomers, partially reacted monomers, or other agents which have not become
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liquid and a hydration solution. The polymerized lens body which is hydrated and packaged
simultaneously in this example can be a delensed polymerized lens body which had not
previously been contacted by a liquid, or a polymerized lens body remaining in contact with
one mold member which had not previously been contacted by a liquid, where both the lens
body and the one mold member are placed in the package.

[00162] The blister pack or container of the packaged ophthalmic lens product 214
can be sealed, and subsequently sterilized, as shown in optional step 118 of FIG. 1. For

example, the packaged ophthalmic lens product can be exposed to sterilizing amounts of
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packagi ng, Li guid. such as L kne.s i.0 i net udj ffere i.ne

sol uti @ﬁgi. mleﬁl% rngmggrétsrlr%% &8 t%F %ZOP%IS?}? é’t% é};c%[trl\ér’s Pieepllnf@f&a%\%gdﬁgc aglg?ngg pg‘?gﬁf may be

conducheigrityifromh B0 dhddo¥ siifagichergd fipal yiort 2 aN/metdabbmdy) mNimh has not

previously been contacted by a liquid in a blister pack or container with a

portion of packapfp?ige |3 palyanerirpllp COMRASHIORSCHRPRFING Fh Ak AGRH NS &iicd-and a

hydr at | . ' r : [ [

pac kag%ogl@%;ﬁ%ﬁ(gﬁglgﬁép@ b?%{ l%éﬁ%?so h‘éﬂ#ﬁ?@%?‘g‘qﬁ’ﬁ%&%ﬁé%g& g‘ﬂ%@?g’& | ens

body whdlghmetizabla@impusitiondiasing abbaehccondiae fromh dbput2( mtdindo about25poNjmer i zed

| ens body renmining in.contact with one nold nmber whi ch had not

previ othd 3/Sstash CRGRY Qbffeéﬁltﬁf/loéthF iSEﬁ?? ,te%‘fé’r@tg%%ly?’ﬁ@z‘? SOTBRRMNONNESS: he one

nol d r i ; (@t er pack or contai ner

of th[eTﬁl gggﬁ%%eege‘?gﬁfﬁ%ﬁﬁ?@#&#gg gé;%gﬁégﬂag%%%ayﬁﬁze&ég@r ed, and subsequently

sterilized, as s#msembling thpicddassembbpbylflgciog the @corkl mphmembermpheontaple

packaged, opht hal m ¢ .| ens produc n be, expposed to.sterilJizing a nts of

VO 201‘2}%1‘%& fﬁcﬂ‘ﬁ%m‘?%ﬁg%%ﬁg‘?‘é&i Pt ,Peg n%vﬁéﬁitﬁﬁreh"ég’r’?’gj%ﬂw&s by

aut ocl EMyﬁGrizmﬁ&ﬁioﬁtcb%ineﬁirbﬁl%%r{saéﬁhﬁédl @Pity bf the 01@h&kmbBLaad i on, and
e:

the |i Dependi ng upon the previous process stegi used, the sterilization
process can al socwwmgvbe tpolymeartzable| opmposifign liy thex modk assemblyl tp foy@iraneast- or

bot h eéfoicgﬁtpo?yrger?%g rrggc?iogl hp%ocﬁ)u%(t: Iﬁ? %?edlegggﬁa%%é r<]:1a\(;’1t)! f ﬁlebr%gi’ﬁ' assembly, the
polymerized reaction product comprising a silicone hydrogel contact lens body.
2. The method of any preceding or following embodiment/feature/aspect,
wherein the molding surface of the at least one of the first mold member and the second mold
member comprises a mixture of a thermoplastic polymer and an additive.
3. The method of any preceding or following embodiment/feature/aspect,
wherein the molding surface formed of the mixture of the thermoplastic polymer and the

additive has a percent polarity at least 1% higher and a surface energy at least ImN/m lower



[ 00163] The present invention includes the follow ng

aspect s/ enbodi nents/features in any order and/or in any conbination: 1.
The presewD 20rvantszon rel ates to a net hod of manuf act ur iPog/Us26l1lokz0oNE

hydr ogel contact |ens body, conprisi ig. providing a first nold

menberpang 1fo1§Re QU dotmB® TR thd Bénd bérfitidiR|tiht BE FREthe@UMstis ipdYnRerconcave

nol ding surface configured to nold an anterior surface of a contact |ens
and t hdommecond nol d nmenber conprising a convex nol ding surface configured

to mold a posterjor surface of a contact |gns,.the first I and
the setond nol d t@nﬁ%&ﬁﬁglﬁg A% rﬁrF“geaP’@d f OFQ%WHga elnébr?gg’%?{l%eeagmg%% et%

t her ebghMERNHANRRIRREIMEHeda RordRhi ARfeHRL, Ya fitfyeadi®lpling &us ffoge off at

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

t her nopliecst iod, poinyreembinatien thskadiftng surf ace having a percent polarity from

3% to 20% and a surfa ner from.about mN m ¢ bout 4
placi my a pol yrreftfez éﬁeﬁﬁo‘ﬁo‘ﬁp% (RIS | éoﬁ‘lﬂall% eélf%oﬁgg%r{tt/f%a%g%ﬂg ct,
si | i CORp&GERttR gadﬂlgvéwglés Ahitytidaimil@ast one hydrophilic nmononer in the

first nold nmenber, the polynerizable conposition having a surface tension
from about 20 mi\lha tmethosbutf 28y rveepdingn @ afodloping: emhodirpgntdeatyrerasppchal  of

the surface tensj.on of the polynerizabl e conposition | ess the surface

ener gy% ?re'lnﬁée ?@I%Y%cé)%’rs?Safggm%{bonfcesélgatgftﬁgn or equal to zero (0);
assenbjing the nphd MERGITIY ably Hbedindg dr hidlHacE Cenitdinem/faire/aspeegnt act
with the first nold nenber so as to forma | ens-shaped cavity therebetween

wi t h tWherpiol theraen-ioals irfaeiapos amonrionie surfactaay having mstruciyrs 1ngiudinga dacart y of
t he I e . . ing the polynerizable conmposition in
t he %y r%:agbe‘)%%n?ngﬁg%arsﬁ garg%%stlflrlreo ed polynerized reaction product in the

| ens- sglaped caviThe Qhethde dfolfly assesdingy ort fedlopdhgy neabad@dentHeattiieaspget,oduct
conprising a silicone hydrogel contact |ens body. . 2. The nethod of any
pr ecedVherewrthe termoplagicaeb@nr cemprises A fora PARY¥POPYIERRr ei n t he ol di ng

surfacg of the afd %&tlo@”& %B% t B d?}r%for”ﬁil@vﬁﬁ%*t@ﬁb@ﬂﬁeﬁdﬁt%% g¢ ol d

menber ‘conprises a mxture o er astic pofyner and an additive. 3.
The newhadinahe gieympplastieiohgnarrcomptibas\a ayglieotehdipoyntet.f eat ur e/ aspect, wherein

(he ol ng surf e Loptpd ot LS Malre ohhs, LhCLIRRL ShLlg pobuer et
at | eagherdin the I}yxéﬂrﬂoﬁlﬂ?ﬁc polymer comprises polybutylene terephthalate (PBT), the at least
one of the first mold member and the second mold member comprising the thermoplastic
polymer molding surface is formed by injection molding, and the mold tool used to form the
mold member is maintained at a temperature from about 30° C to about 70° C during the
injection molding.
11. The method of any preceding or following embodiment/feature/aspect,
wherein the percent polarity of the molding surface is from about 3% to about 17%.
12. The method of any preceding or following embodiment/feature/aspect,
wherein a percent polarity of the polymerizable composition is from about 2% to about 10%.
13. The method of any preceding or following embodiment/feature/aspect,
wherein a polarity differential of a percent polarity of the polymerizable composition less a
percent polarity of the molding surface is from about +6 to about -6.
14. The method of any preceding or following embodiment/feature/aspect,
wherein the polymerizable composition and the molding surface of at least one of the first
mold member and the second mold member have a spreading coefficient greater than or equal

to about 10 mN/m.



WD 2012/ 016152PCT/ US2011/ 045907 45 than a nol ding surface forned under the
sane conditions but of the thernoplastic polyner alone. 4. The nethod of

any preceaprgi2anefsel | owi ng enbodi ment / f eat ur e/ aspect, wreraiseottioesoatdi ti ve
conprises a non-ionic surfactant, a f4tty acid amde, or a formof silicone

oi I, of5 any Conbn{ka:n?@ﬁb({ hir eQf ppre&dm-ﬁh%r NRA1BREheO fenfiMirRé RSB s R,

f ol I ow ng enbodi nent/feature/aspect, Wwherein the additive conprises a fatty
aci d awhetein thélenT hedynkdshapdittaimizaljy prceptabliyngetablefaptdriowiand) posterior surfaces

S SRR AR R Rl Ry e b e B e e e
enbodi g{%ﬁé&&&i&g&&@&ﬂ%ﬂm meﬂowlﬂeﬂmetﬂﬁ@age@mhﬁhé wnkd6dy@ant is a non-ionic

surfac havi a struct’ure including a |linear hydrocarbon portion at
| east ®.carbons The Ineeibyach.of 8ny Threcadinghod ffiloaing mrrdmddnmj/fwurﬁ@me@w ng

? (r)ﬂr) %d l)‘f’ %%1{11{,1%;%1‘6@%&@& corriprlsee h% srt]eptsho sterﬁgrrapD ltl%s}nofd ste%gﬁf usmggrp r& yes @
demolding method which does not involve application of a liquid to the mold assembly
comprising the lens body, and of delensing the lens body using a dry delensing method which
does not involve application of a liquid to the lens body.

17. The method of any preceding or following embodiment/feature/aspect,
wherein the hydrophilic monomer of the polymerizable composition comprises a hydrophilic
monomer with an N-vinyl group.

18. The method of any preceding or following embodiment/feature/aspect,
wherein the a) at least one silicon-containing monomer comprises a silicon-containing
monomer having a first reactivity ratio, and the b) at least one hydrophilic monomer
comprises a hydrophilic monomer having a second reactivity ration, and the second reactivity
ratio is less than the first reactivity ratio.

19. The method of any preceding or following embodiment/feature/aspect,
wherein the average adhesion energy between the molding surface and the polymerized lens
body is from about 45 mJ/m? to about 60 mJ/m”.

20. 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 a) at least one silicon-containing
monomer, and b) at least one hydrophilic monomer, the polymerizable composition having a
surface tension from about 20 mN/m to about 25 mN/m; 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 second mold member having a thermoplastic
polymer molding surface, the molding surface having a polarity from 3% to 20% and a
surface energy from about 25 mN/m to about 40 mN/m, wherein a surface energy differential
between the surface tension of the polymerizable composition and the surface energy of the
molding surface is less than or equal to zero (0); and 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 an interpenetrating network (IPN) of a polymeric

wetting agent in the lens body.



9. The nethod of any preceding or foll ow ng enbodi nent/feature/aspect,
wherein the thernoplastic polyner conprises a cyclic olefin polyner. 10.
The net howloah12zmyispr ecedi ng or foll ow ng enbodi ment / f eatrararsasipmaeip7 wher ei n
t he thernoplastic polynmer conprises pdl ybutylene terephthalate (PBT), the

at leasf one of Tﬁ@g{e&&ﬁtin%@fl %Bbﬁe'iaft@snﬁi) 4 Dr96C BN thaliBfaEuRREDEEi 1iESHEPT | ST ng

t he thernopl astic pol yner ng surface 1s fornmed by 1njection nolding,
and t hiydioged comtadt lersdaddy cohprisinghe nmol d nenber is maintained at a

tenperature from about 30, C to, about 70 C duri t i njectjo | dj ng.
\m. The met hod ofroXidingsp dEggmald @F“‘?"S‘i Wﬁﬁc@ﬁg@&rﬁ@ﬁ@%éh?‘éyﬁﬂi@c? ,
erei : ' : | Qi I ' aheit 3% t
abour oer 850 FEbRlt inclink VG NBuSHG BRAG ol abfcAt SRE o 10
enbodi cormdct lematand ehasqeend moihareaibar eomppristend cpmiearmeoldingfsutfhee paifigneadi zabl e

conposition is fromabout 2%to abput 10% 13 The nethod of a ecedin
or f ol oomPklya @ﬁﬂ&'ﬂ‘i’rn%ﬁioaﬁ leaLﬁoéyaﬁ.% éﬁatt}‘e \ﬁﬁgr@?lﬁ ‘aeIBBTra?q%t @e &F??@?@H{di al of °
a per Cﬁ@ﬁﬂbgpbéﬁ%tcx?f? urbd % Q@%ﬂszsﬁ%e% GRITD kb RRedLHfeR cOBbFRAtas ROl ari ty
of the nolding Surfate I1s fromabout +6 to about -6. 14. The nethod of any
pr ecedinolyl asserhblly] theimg)dmgisacfaceeott at fleaat oneedfatbp fictt molth eremiber ahd theaegonsl i zabl e

conposition and the nuolding surface of at | east one of the first nold
nenber m&kﬁ nleﬁ“@’eé ELYRUSA® Iadt%ﬁ’élﬁ%?snﬁé\? el H}ee'é‘a}‘ﬁ‘éﬁ St ir}E’ngW’t 3 DFEEMer t han

or equgblafiy FARAU% L IMY,Mnd having a surface energy from about 25 mN/m to about 40
mN/m;

placing a polymerizable composition comprising a) at least one silicon-
containing monomer and b) at least one hydrophilic monomer in the first mold member, the
polymerizable composition having a surface tension from about 20 mN/m to about 25 mN/m,
and a surface energy differential of the surface tension of the polymerizable composition less
the surface energy of the molding surface is less than or equal to zero (0);

assembling the mold assembly by placing the second mold member in contact
with the first mold member so as to form a 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 a silicone hydrogel contact lens body.

22. 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 a) at least one silicon-
containing monomer, and b) at least one hydrophilic monomer, the polymerizable
composition having a surface tension from about 20 mN/m to about 25 mN/m; 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 second mold member having a
thermoplastic polymer molding surface, the molding surface having a percent polarity from
3% to 20% and having a surface energy from about 25 mN/m to about 40 mN/m, wherein a
surface energy differential between the surface tension of the polymerizable composition and
the surface energy of the molding surface is less than or equal to zero (0); and the lens body

has ophthalmically acceptably wettable anterior and posterior surfaces without application of
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foll ow ng enbodi nent/feature/aspect, wherein the | ens body has

opht hal mwel2biz/maesept ably wettabl e anteri or and posteri @ecTdsed1aoe®0W t hout
application of a surface treatnent to#st he | ens body, or wthout the

preseng furﬁf(ce Hafntn® ’E(pﬁl@%ﬁsaﬁdd?ﬁ o GAGthé pRMncelof@n R%?Héﬁéﬁaﬁin‘gﬁfeﬁ\%}ﬁ agent
in the lens bo?iy. 16. The nmethod of any preceding or follow ng
enbodi (RN} of epdlymeriavpting agewien tiedensdtodpd furt her conprises the steps of

separatjng the | d assenbly using a d denpl di ng_net hod whi does not
i n\eol w'agpl i cat H‘Ieﬁ’é? I i%ui%‘et getfshe{’%gl d® sg@'ngpﬁfcffgﬂ%r i ;tjéll?‘ﬁglgl ens
body, gnshdphetftARRI43Ped\ohdrEAShd RIBYdiIMS bithca oflihe AabRnshd8f MHBtfiadnyldi ch

does not involve application of a liquid to the |l ens body. 17. The nethod
of anympmberagidrige secofibmboblmenberrdoowrises hixsare of a thespeplestiopmdyraerandisa

hydr ophj Lic nononmer of the pol ynerizable conposition conprises a
hydroparddlnfvc?' nmonomer with an N-vinyl group. 18. The nethod of any preceding

or foljpwi ng enmbpgh Nepdthéeatdsr elcaspesddy WRET ey t hgecddingt beasfollowing
silicon-containi ng nononer conprises a silicon-containing npnonmer_ having a
first emobetimentfpatnedspectamdercire thy naaldingagirfase domyest epHhe imixia odfehe

conpri ses a.hydrophilic n I having a.segond reactd . raki nd t he
O Pk PRRTE e BRLA PR BRI IERF a5l Sy 1
met hoderfoyBdiYeddt BRI NEGWEY thAh hidWiRgs @ fHoe dirifRA uhi@ah sashdatons bliesfei n t he
aver age adhesi on energy between the nolding surface and the polynerized

| ens bbdyhdrmoplastia palpmer denem)/ n2 to about 60 m)/nR2.  20. A silicone
hydro_gg cont actygeens%et{ﬁgé/, O&gnl)gnlfss;g%igl ao?a_s(riryg})lé)%cgdﬁglsygpr|i%ﬁ§¥¥lenegns body

conprisi'ng the reatcti on product 0 ymeri z conpdsi ti on,

pol y meghBaiimentteaagdshécdinwhemiy tiel alflithle edmpridasta wuisionic! surfiotangrd &ittyi ng
nmononer, and b) at |east one hydrophiljc nononer, the polynerizable
conposadid amideags HiEpra of sHicapeoil.on 8Ny AmbiBAMEEREO%0 MV mto about 25 n/ m

wher ei f. t he | enspody i asf.- edpl f, a S0l S HdhaCOBPr i §11BGiR first
nol d rrg6rfber and ggés)ec%ﬁgocgmlch gé gerl,aé) t Ioggs%l}gngﬁ% it)ﬁlfi”e I rst rml1 menber
and t hemb&diment/fentuck/aspatewhdreinitikgadlitivearomypisessd fatty poidyamede.nol di ng sur f ace,

the nol di ng surface having a polarit rom3%to 20% gnd a surface. energy
from abbut 25 nNﬂﬁtdm%FBB‘gt 0 MBm g%;Ver &afn e%urbreredingne Py {ﬂ’ﬁf’\"’é}genti al

bet weegy, b hfmaHfe %sﬁ@n%i Rherh thdSa RN YIBRIprEald forkRARARHAE@A. and t he

/
surface energy of th l1ding surface is I'ess than or equal to zero (0);
and t h28.| ens bod¥hérasmethbd hadmi das| y boadyceifabhyy weireceding ant er folowangd

teri f i t hout | i cati . of f t t t. to the |
body,  BROOGPRBUERKFRApF e BREENIRS BAn-fonC it nd iy R R g ity o
PO YITeE i AP Rhdrhy RarbR ot 1ea AASLAL GRAERPCT/ US2011/ 045007

47 21. The present invention also relates to a nethod of manufacturing a
si | i cop® hydr ogeThecormetbod | eors Bendy, bednprafsi agy  preceding  or  following

embodiment/feature/aspect, wherein the thermoplastic polymer comprises a form of .
polypropylene.

30. The method or lens body of any preceding or following
embodiment/feature/aspect, wherein the thermoplastic polymer comprises a cyclic olefin
homopolymer or copolymer.

31. The method or lens body of any preceding or following
embodiment/feature/aspect, wherein the thermoplastic polymer comprises polybutylene
terephthalate (PBT), the at least one of the first mold member and the second mold member
comprising the thermoplastic polymer molding surface is formed by injection molding, and
the mold tool used to form the at least one mold member is maintained at a temperature from

about 30° C to about 70° C during the injection molding.



providing a first nold nenber and a second nold nenber, the first nold
menber conprising a concave nol ding surface configured to nold an anterior
surface oVoaoontemet | ens and the second nol d nmenber coRPTIUS2013/08590DNVeEX
nol di ng surface configured to nold a 49osterior surface of a contact |ens,
the figst nold mppber t S nd d LG 6ONHE g forma
Iens-sﬁ‘gped cavity thnéégg%t V\h(/gren%enbc nbioﬁgggg gﬁﬁlggl%asggngﬂlbggw?%e

mol di ngmbadifaniéeatiireddspéaawheroinea pérctiit gofaritys vf thel oldnglhwrface s frére abegtond

nol d rrgo er cor{g{;}' sing a thernopl astic polyner, the nolding surface having
a per cetogBPUli’Yy from 3% to 30% and having a surface energy from about
25 mV g to about TRO MhEWbd or  lens bodyl 2GifNYay PHr¥¥RIneZ 2Bt € LABRERI ti 0N
conprising a) at |east one silicon-containing rrononer and b) at | east one
hydr opé&mbodimentifoatere/asped¢thwheieirs & pendedt pelatityr of theempllingreurfacabifethe dirplosi ti on
having a surface tension fram.about 20 N mfo apout 25 nm\ and a surface
energymﬂﬁ‘iné F 31} andaerenkp E‘Ftﬁ’é’ggh‘? mpldingsugiacs § &SSFWW‘}@HC@%BHEOQ tion
l'ess t b, suhfadPiaRRgmey of the nolding surface is less than or equal to
zero (0); assenbling the nold assenbly by placing the second
nmol d nddber in cdhe achethdd h ¢rhe ldnsr sbodpl dfneater mecedmgt o of or fellawing

| ens-shaped cayvity therebetween wth the pol ri zabl.e conpasiti.o

cont a; HEEOPAepYeatieg aSPesta BRI B 10 ot s P AmsE Zahie g PRsgon 1 Fom

curi ng g 200Gt 19dp! € conposition in the nold assenbly to forma
cast-nol ded pol yneri zed reaction product in the | ens-shaped cavity of the

nmol d ad%enbly, tHhe pongthredi zerd densct bedy praddusny camgseditigng oa stollowange

Compr | SpRagmeRS eato 8p8: Wperes ity SRR Bt SEURLLRBIRBREY ¢ e

react i gsinpésaEinClessf polarik§ by fRmlale SuEEI9 Sotd 4bdut +61® dpeby-ser i zabl e
conposition conprising a) at |east one silicon-containing nononer, and b)
at | eadé. one hydibphi mphodonemerdenst hbodol yafer RBab| Bedigosiof i ofolle®inghg a

f i f . . i bod
s cactmhSNEiAlrRb i ABRa ynadi B TobManat SmoBild) Ak hilndsuiage Pody
secondofrel ttasesdeest that filseamld aietbef ahdehd becohd mdld nentikerhasad spreadsgcond

nol d menber. having a thernopl astic polymer nol ding surface, the nolding
sur f ac eosifvienigereaterdhacon eqyal taabeyt 10madimos t 0 20% and having a surface

energyﬁ_r om aboutrth Ig&ﬁlgat 0 Iabqéﬁs 4@0%51,:/ Orqf \tﬂﬁggi}f}e&dwf% e RIMSHSHY;

differential between e surface tensi ymerizabl e conposition
and t hembodifrraefeatned/gypeatf whersinmtedleng bedy fhac ephthalneeadlyt iaptablyegettdbld 0 zer o

0); and the | ens bod as ophthal m.cally_acceptably wettable anterior and
éo)st er PRIETIQLANdROsEnQ) %/lﬁgﬁiﬁs &%B?‘i‘téagil%ﬂoﬁ)éf a\?@_ef fﬁé&%‘ié‘?g@# 19045907
48 a syifhdGEnt E{%@é&% P a{iﬂtt{:xg'@\ﬁén‘gpﬁg Radrk ePN%mPas,mren@ WekRZERER iffhan

i nt erpenetrati hg networ a polynmeric wetting agent in the |ens
body. lé3bodhe nethod or the | ens body of any preceding or follow ng

enbodi gent / f eat ure/ aspect , wherei n the,nol di ng surface.of the | east one
of the’first nol é‘ﬁﬁen'%gﬁlogndort hgerésec ey m)CPd %%be?re%eg%i s %ﬁlr?lwﬂ%re of
a t her gpBbdistehffBRy/ERecANheRlin 36dhdd Riftther Z:Gm});lﬂi@ tRethgd o seh@Ein®aRy of

any preceding or follow ng enbodi nent/feature/ aspect, wherein the nolding
sur f ac &0ld asseniblyf usingea diyxdemnrodding methodt Wiichdpdsawt invopes! applicatipndfaHmuididi ti ve

has a per.cent, . pol arity at .l.east 1% hi gher ;a a_ surface ene .at _least 1
o m | SolE TSy o RlrivE Pheo B Bpdloane AR Rpitl LRI CEROM B YBET o
t he t hgeleBh@mlkiod Reip@ies abOMColve dbplicktién 61 hQdd & the &sis boagly of any
precedi ng or follow ng enbodi nent/feature/ aspect, wherein the additive

conpri 88s a non- iTbai cmethedacemntlensa bady y efci @mani Rresedsig a o or FAlWVIRG | i cone
oil, Orem%gginge%g%aﬂl?é/hs%@ctg h%grg,{n the hydrophilic monomer of the polymerizable

composition comprises a hydrophilic monomer with an N-vinyl group.
40. The method or lens body of any preceding or following
embodiment/feature/aspect, wherein the a) at least one silicon-containing monomer

comprises a silicon-containing monomer having a first reactivity ratio, and the b) at least one



26. The nethod or | ens body of any preceding or follow ng

enbodi nent/ f eat ure/ aspect, wherein the additive conprises a fatty acid
am de. 2vo20tmiasthod or | ens body of any precedi ng or pCoiuseetilngs907
enbodi nent/ f eat ure/ aspect, wherein th® additive conprises a non-ionic

sur f agl@fbhilicZBonote BaiphRes 5’rhyhl%@ﬁﬂ@%bfnd?ﬁer%nfér@g%hﬂlge&ﬁVft? LA ng

enmbodi frent/ f eat ur e/ aspect, whefein the non-ionic surfactant is a non-ionic
sur f aahditite demndngacalvgyrramttlerl@sthaulthujﬁlrsgreactlwtryeramo hydrocar bon portlon at

| east car bons | ength. 29., The t hod. or | ens bo eced| ng or
foll owﬁng enbolelr]i‘ﬁn ur 8F adftt | brga)‘ler%ﬁ n Phe PHRETHDDI a&rtl OIB’

conpr 'eﬁﬁ)%dﬁnécn@/fé”@nﬁf:/aﬂﬁkﬁ[ PRRAYINCTR- avedhke AMRSIFR! BRI P behviRH ﬁfédirho@(ﬁngmy
precedi ng or | owm ng enbodi nent/feature/ aspect, wherein the thernoplastic

poI yrrsurfqundltbeapolamclyzﬂdl lensdodf |181fr¢mmbputl4)5nn}/nﬁrto cbpol6Qme¥m2. 31. The net hod

aner otIORAE e A8 BrEERE Py Ron Bl ”Ewﬁﬁ%ﬁﬁéksﬁéé&z%ﬁyﬁam e
(PBT) en{td@inddntd @B8ve %a/oefbélm hd rs3t 1ok CinMSeHiGTce AN dIdR Epdt nRh¢l menber

conprising the thernoplastic polynmer nolding surface is ?or hed by injection
mol di sgmbenation leé dissloged traturesskateinds tomsider¢epart of dwspressne invehidomenthae | s

mai nt at at erature from C to about 70 C during the
i nj ocdirBftoRhs ﬁeﬁggmﬁﬁfﬁ?‘&%ﬁ%ﬁffﬁgﬁﬁ/ 045907 49 32. The nethod or
| ens t[omspf anyrherfs&ding thoallirhifihl PAlaf@]e8 TestiatEfdrlaf e Apeéts o seridher ein

a percent polarity of the nolding surface is fromabout 3% to about 17%
33. Thwet lod deyicésens body of any preceding or follow ng

enbodi ment / f eat ur e/ aspect, wherein a percent polarity of the nolding
surface of the first nold nenber and an percent polarity of the nolding

surface of the second nold rrenberEﬁrﬁpngFroxi mately the sane. 34. The
nmet hod or | ens body of any prece |ng or

enmbodilBEh60] f o uantity sé dolypiprytasend ﬂnéedpmthrS Q! QRg?DMHDME% fathatsid
COMPOS fAON révﬂa&fgq gr*aﬂﬁita &/%f%t ahgut gy ogfh SJJTQP&E@}}R&&E plo%QésFEOdy of

any precedi g or ow ng enhbodi nen gat ur ereina polarity
diff erbgrttonaéntmhalammhm nioyding 1ﬁtheoma¢t>4mmm1bhembermmsa inbhilind esfaca ofol arity
of t het'\ emrglloijci mem grrsfh%%g aitgtaI gu(} acggggr%yg aLgut%%orgi[\I/m and a percent polarity of
about 9%. When the polypropylene without the CRODAMIDE OR™ is used to prepare
comparative molding surfaces, the molding surfaces have a total surface energy of about 28
mN/m, and a percent polarity of 0%. A polymerizable composition having a total surface
tension of about 23 mN/m for producing silicone hydrogel contact lenses comprising VMA is
prepared, and is used to prepare a plurality of cast-molded polymerized silicone hydrogel lens
bodies as illustrated in FIG. 1. The surface energy differential of the polymerizable
composition and the molding surface is about -2 mN/m. After UV or thermal curing, the
mold assemblies including the cast-molded polymerized lens bodies are dry demolded to
separate the two mold members of the mold assembly. The mold assemblies are readily dry
demolded to obtain a mold member with a polymerized lens body of acceptable quality for
use as a contact lens remaining in contact with the one mold member. The yield of demolded
mold members in contact with lens bodies of acceptable quality is greater than or equal to
about 75%. 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 yield of cosmetically acceptable dry delensed lenses is

greater than or equal to about 75% of yield of demolded lenses. The released lens bodies

subsequently either are washed using a liquid comprising an organic solvent followed by an



36. The nethod or | ens body of any preceding or follow ng

enbodi nent / f eat ur e/ aspect, wherein the polynerizable conposition and the
nol di ng swof2ap@iefszat | east one of the first nold nmenbercaru$2athe4®eTond
nol d menber have a spreading coeffici¥®nt greater than or equal to about 10

N M a@3éousTRutBE BREn@Aly! £ES opgﬂ}’orginlc?‘@b’lvé‘xﬁte@)?q}@Qfagedf Qi %h Nueous
enbodi nent / f eat ur e/ aspec wherein the | ens body has ophthalmcally
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enbodi ment/ f eat ure/ aspect, wherein nmethod furt nprises the steps of

separ awettaj)ﬂtth,eantbtid nab sembinyammtﬂ'germtrdmyg detrvwoirkl |orﬁgt mslymoldc wiettolg agess not

I nvol v | atlo .of a to,t Id a | ri i n he | ens
body. It B (26 didigad raliy hi, B TRy® SRRGIRIHL, SRR Rl cn
does ngﬁﬁkayolve application of a I|qU|d to the | ens body. 39. The nethod
or |l ens body of any preceding or follow ng enbodi ment/feature/aspect,
wherein the hydrophilic nononmer of the polynerizable conposition conprises
a hydrophilic nonomer with an N-vhnél grgup. 40. The nethod or | ens body
of any preceding or follow ng 6152PCT/ US2011/ 045907 50

hydr opjeoi 67 M AORIti§OSIlFRSpReltYAARE With 3WPRBPARS §(T@\ioRdoAic SALRGENt
reactivity ration, and the second reactivity ratio is less than the first

react i (@rega Ingerhationsh PlthGoplet Fast %xrkshetnsUKc)dq/pmeldadyn gra@obd ongeldst fomwh.| owi ng
enbodi K%%M oaft tHe ﬁ(ély{nﬁp &EXtPre 1S ine esaec"I E avlﬁ/realgona?ln#ec%l 0?&?&% Eﬁl}ta en t he

nmol di ng Surtace a y s

about s MdldBemb&e 1] ﬂibﬂmgrsasfaw off thy 8idld MBmbaml haeh wilsl saifscecamedynett i l on of
t hese various features or enbodi ments above and/or below as set forth in

sent eyt gh dﬂWmar?é‘ﬁe@gP%?ﬂ@é polagily elorhoiuhal Yoo When the pelverapylene ayithossthger ei n
s Conﬁﬁﬁffﬁﬁhﬂ%% gﬁéﬁargr gﬁ@%nw%“&lhg QuARds Re b dTlH @ suftcds Shal B hended

W th respect to co ures
total surface energy of about 28 mN/m, and a percent polarity of 0%. A polymerizable

composition having a total surface tension of about 23 mN/m for producing silicone hydrogel
contact lenses comprising VMA is prepared, and is used to prepare a plurality of cast-molded
polymerized silicone hydrogel lens bodies as illustrated in FIG. 1. The surface energy
differential of the polymerizable composition and the molding surface is about -4 mN/m.
After UV or thermal curing, the mold assemblies including the cast-molded polymerized lens
bodies are dry demolded to separate the two mold members of the mold assembly. The mold
assemblies are readily dry demolded to obtain a mold member with a polymerized lens body
of acceptable quality for use as a contact lens remaining in contact with the one mold
member. The yield of demolded mold members in contact with lens bodies of acceptable
quality is greater than or equal to about 75%. 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 yield of cosmetically
acceptable dry delensed lenses is greater than or equal to about 75% of yield of demolded
lenses. The released lens bodies subsequently either are 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 lens bodies are not treated using a surface



[ 00165] The following non-limting Exanples illustrate certain aspects of

t he present nethods and devices. Exanple 1 [00166] A quantity of

pol ypr opywenei2admszed with 5% CRODAM DE ORTM fatty aci dpramiuseotii®43oovi ded
in granular or pellet form A portior2of the polyner m xture is processed
by co LANR! irflaSE L ABbITR! Ueft0ab R SARGPGh |odtFerRhtindRERAIE: ofTH
nnldiﬁéggﬁéﬁg@eng a%%é“%%Pﬁﬁ%g%@egsqtave a total s ?faceggﬁgrg; Q? about 25
M\ m milyhaipeetiaptagpal Oni¢ thedbnsabali¢s Gecfuliihbydrated, thoy ZWpvopptthaimically hout
the CRODAM DE ORTM i s .used to prepare conparative nol ding surfaces, the
mol di rRgeaiably wettallg swrfages.or al surface energy of about 28 MVm and a
percent polarity of 0% A polynerizable conposition having a total surface
tensi on of about 23 mN' m for producing silicone hydrogel contact |enses
conprising VMA is prepared, and i Examptt3 o prepare a plurality of

cast - npl polymerized siljcone hydrogel .le di bhistrated in
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foll owed by.an . 2012/ 016152PCT/.US201.1/ 0} aqu S | Lt
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and do not” contiain an I nterpenetrating network of a polynerict wetting
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surface energy of about 28 nN'm and a percent polarity of 0% A
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differential of the polynerizable conposition and the nolding surface is

about washeN/usingain aquepns solutioneessentiablyrfrasp! anhergamir golysale e iveashing steidi ng

t he cast-mml ded pql.v.nenizad. .| bod,| e . de t he
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qualit¥ for use as a contact lens remaining in contact with the one nold
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denol di ng step, agﬁe del'ensing process is ﬁs d to release the polyrerized
| ens bactiepablyrwettablessuefaeesnol d menber with which they remain in contact

foll owing the denol ding step. The yield of cosnetically acceptable dry

del ensed |l enses is greater than or equal to about 75% of yield of denol ded
| enses. The rel eased | ens bodi es subsequently either are washed using a

| i quid conprising an organic solvent foll owed by an aqueous sol ution
essentially free of an organic solvent, or are washed using an agueous
solution essentially free of an organic solvent. The washing step can

i nclude an additional hydration step, or a separate hydration step can be
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WO 2012/ 016152PCT/ US2011/ 045907 52 treatnent to increase wettability, and
do not contain an interpenetrating network of a polyneric wetting agent.
Once t he wensizéises are fully hydrated, they have opht iralrrdseal loysoo?
acceptably wettable surfaces. Exanpl &33 1001681A quantity of pol ypropyl ene
adm xed with 3% TWEEN 80TM non-i opkgmsiyd actant (1 Cl Anericas, WI m ngton,
DE, USA) is provided in granul ar et form A portion of the polyner
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sur f aceeperate hydratioragep cas Be ineluded hefore thes leas bodiss peer packagsd andoiterilomd. A
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del ensed | enses is greater than or equal to about 75% of yield of denol ded
| enses. The rel eased | ens bodi es subsequently either are washed using a

| i quid conprising an organic solvent followed by an aqueous sol ution
essentially free of an organic solvent, or are washed using an agueous
solution essentially free of an organic solvent. The washing step can
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specific exanples, it is to be understood that the disclosure is not
limted thereto and that the nmethods and devices can be variously practiced
wi thin thwoerpaesk the following clainms. [00171] Appl i caotraisspamisontal |y
incorporate the entire contents of al34 cited references in this disclosure.
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claims and equivalents thereof.



What is clainmed is: 1. A nethod of manufacturing a silicone hydrogel contact
| ens body, conprising: providing a first nold nenber and a
second nowod 2enmhersy the first nmold menber conprising a eomasy@iowdodi ng
surface configured to nold an anteri o surface of a contact |ens and the
second(ggiﬂﬂgenber conprising a convex nol ding surface configured to nold a
posteri face of a contact lens, the first nold nenber and the second
nol d menber being configured to forma | ens-shaped cavity therebetween when
conbi ned as a nold assenbly, the nolding surface of at |east one of the
first MNohaiissdamed isind t he second nol d nmenber conprising a thernoplastic

pol yner, the nol ding.,surface vi.ng._ a..pergent | ari from3%ta .20% and a
sur f ace ener gy fg’o%&gggﬁfmﬁgu%%lg %Slgg%ﬂft ygff’%(fﬂtactt fens body, COMPHPILEi ng a
pol ymeri zabl e conposij.tion conprising a) at |east one silicaon-containing
mononer and b) aProvitiag a §rd mpldmspiber and deseendemoldmembers the digstmld nenber

t he pol yneri zabl e conposition having a surface tension from about 20 ni'm

t 0 aboutendBr pavhphisingalcenceve makkngywetagy catifighmddamodd awéntetier ssofadeaafa t ensi on
of the polynerizable conposition |ess the surface energy of the nolding

sur f ac eontsctl@sint e seondegbid méhbet @bMpfiShg a convex molding s@ﬁﬁ@&hﬁ?ﬁkea he ol d
assenbly by placing the second nold nenber in contact with the first nold
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pol ymeri zabl e conposition contal ne

assenbl y: .and . uring th I rizabl e conposition in the nold
s senomymeF Peipeopfisvesd tnii i Abss GarlRies Bl HESBr Rt FRoateonA Fre

| ens-shaped cavjty of the npld assenbly, the polynerized reaction product
conpr i 819tgasserbly; ﬁ*@ﬁ@lﬁw sagage of ghleagiong ehthe fisgynold ygmber and the second

2012/ 016152PCT/ US2011/ 045907 56 2. The nethod of claim1, wherein the

mol di ngoddimember esimprisingza thEmaoplastin polymer,ithe fiotding smwfade hevibga pemsentt he second
nol d menber conprises a mxture of a thernoplastic polyner and an additive.

3. Thepaktityofbora3%610200% and \Wherfeiaenehts foth dbdig 25 WiNAE & dHGIEPmB/mt he mi xture
of the thernoplastic polyner and the additive has a percent polarity at

| east 1% hi gher gpding a%wrﬁ&?zaﬁl@%glﬂ%‘)oﬁﬁoﬂ E(glt%ri flﬂg\%)n‘?t |Q¥Ine sf1RBy2 Mol di ng

surface formed under "t he 'sane con I ons 0 e thernoplastic pol yner

al one. . T t hod claim 2 erein the additive conprises

non- i oﬁ?lﬁalgﬂl%ﬁ%{;:r%énne? ,angt)} %ttl?a?[n%%q }H’\Mg?ﬁh Ic mapomeran the f\érft IEP@P"B%H@“D&‘F, or any
conbi natj on .tgﬁreof. .5. The net hfod of .l ?i m % wherejn the additive

conpri palymerig ?Qo%gqsgl%aagl_g a surface tension from about 20 mN/m to about 25 mN/m,

and a surface energy differential of the surface tension of the polymerizable composition less
the surface energy of the molding surface is less than or equal to zero (0);
assembling the mold assembly by placing the second mold member in contact
with the first mold member so as to form a 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 a silicone hydrogel contact lens body.



6. The nmethod of claim2, wherein the additive conprises a non-ionic
surfactant. 7. The method of claim®6, wherein the non-ionic surfactant is
a non-i onwo 21rdfierstant having a structure including a | ipogars2émyausdear bon
portion at |east 8 carbons in length.s6 8. The nethod of claim1l, wherein
the thermoplastieppgl t;ﬁt)ﬁela{mﬁ'@ﬁacatﬁg Qe QRILPLPRKILERES ofle BPfaTet hod
of claim1, wherein t ernopl astic po yrrer conprises a cyc

2012/ 016 / US2011/ 045907 57 10. . The net hod of cl erein the
Cher noBPRBEICTSBPSAE B HSPIS RO BT PERe AP EIHEI P RLePRIS | he at
| east one of the first nold menber and the second nold nenber conprising
t he t hRQlwer andanaddsivener nol di ng surface is formed by injection nolding,
and the nold tool used to formthe nmold nmenber is maintained at a
tenmperature fromabout 30 C to about 70 C during the injection nolding.
11. The method of claim1l, wherein the percent polarity of the nolding

surfacg is from ’ﬂH@HlEth%&’%f@laﬂmUﬁrhérZﬁ@the dldidd)gurfieé Rithe@of HeahiXtuke oher ein
a percent polarity of t e pol yrrerlzab e corrp05|t|on is fromabout 2%to

about éxg% ?astgfol g p%]tﬂéa&dlﬁ‘t ’aé)O %Bf;écﬁa x%ﬁie%t lt)/yhl %1]; redntlal of a

per cen ol'yheri za tion [ €ss a per pol arity

of the Id|n surfa from bout 14. The met hod of

o1 af m $uTEigh Enede ot 8 TN mOPPoLBRES Bt TR S ngeibe HMy sur ace of
at | east one of the first nold rrerrber and the second nold nenber have a
spr eadfonglitiaps opt ef the thegneplesic pohamergfongéqual to about 10 nN''m  15. The
nmet hod of claim 1, wherein the |l ens body has ophthal mcally acceptably
wettabl e anterior and posterior surfaces w thout application of a surface
treatnment to the |l ens body, or without the presence of an interpenetrating

network (1PN) of The pieihva®F tiaine! WhégindBeadditive dongprlseNs ndrihic surfactant,

a fatty acid amide, or a form of silicone oil, or any combination thereof.

5. The method of claim 2, wherein the additive comprises a fatty acid amide.
6. The method of claim 2, wherein the additive comprises a non-ionic surfactant.
7. The method of claim 6, wherein the non-ionic surfactant is a non-ionic

surfactant having a structure including a linear hydrocarbon portion at least 8 carbons in

length.

8. The method of claim 1, wherein the thermoplastic polymer comprises a form
of polypropylene.

9. The method of claim 1, wherein the thermoplastic polymer comprises a cyclic

olefin polymer.



WO 2012/ 016152PCT/ US2011/ 045907 58 16. The nethod of claim 1, wherein
nmet hod further conprises the steps of separating the nold assenbly using a
dry denolwpnrgizmasised whi ch does not invol ve applicati onpofi/is20iiimgussd7t o t he
nol d assenbly conprising the | ens body, and of delensing the | ens body

using gy dry  del engl agnaEbhaginl wherdaese Mefmdphiat pelyaRPLOGALRN of a Iiquid
to the lens body. 17. The nethod of claim1, wherei'n the hydrophilic

nmononer .of the pol i Z Q si.tion.conpris a_ _hydrophil ic nomer
ot RS BbTaleke F 15 £ MRR She B B R pRGE mEpB¥ERRP B L Bp o et
one silicon-containing nononer conprises a sjilicon-confainjng. nononer

havi ngmaldrmerapercomprisipgle &SWQP,?‘*S&H gokymer Byoﬂamg purface l%ﬁt?gn%ﬁx BYASHOR
nononer conprises a hydrophilic nonomer having a second reactivity ration,
and t heokletgaud theandsld voal ysedabiforni thelneadd menzher tsheaififainst at @ tempevdtang r at i o.

19. The method of claim1l, wherein the average adhesi on energy between the

ol di NRomWbbRCID° g abb@ 700 CydiRing Zedinjeefion Motiind. S from about 45 m)/n2 to
about 60 mJ/n2. 20. A silicone hydrogel contact |ens body, conprising:

a cast-nol ded polyneri zed | ens body conprising the reaction product of a
pol ynmeri zabl e conposition, the polynerizable conposition conprising a) at

| east e silicop-containing. MONoeEr. nd b)  at l.ea one, hiydrophi lic
m)nomefl? t he po%’?’f?@% Ptagﬁb‘gﬁFlBﬁﬁ%%Vf% pglagﬁrr%g}aeemp@%g %prafc? 8m about
20 MV mto about 25 nN/m wherein the | ens body is cast-nolded in a nold
assenbffymabapri%aiheboyt 1 7%st nol d menber and a second nol d nenber, at | east
one of the first nold nenber and the second nold nmenber having a

t her nopl astic pol ynmer nol ding surface, the nolding surface having a
polarity from3%to WD 2012/016152PCT/ US2011/045907 59 20% and a surface
ener gy14.r om abouTheMefhidbd BF tlaind D owherdid arpdtdent phigiitgiof i solyrhadabrner gy

composition is from about 2% to about 10%.

13. The method of claim 1, wherein a polarity differential of a percent polarity of
the polymerizable composition less a percent polarity of the molding surface is from about +6

to about -6.

14. The method of claim 1, wherein the polymerizable composition and the
molding surface of at least one of the first mold member and the second mold member have a

spreading coefficient greater than or equal to about 10 mN/m.

15. The method of claim 1, 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 an interpenetrating network (IPN) of a polymeric wetting

agent in the lens body.



differential between the surface tension of the pol ynerizable conpos
and the surface energy of the nolding surface is |ess than or equal

(0);

and wbeoi2mnsisbody has opht hal m cally acceptably wetrcahiseoians®ni

ition
to zero
or and

posterior surfaces w thout applicatio® of a surface treatnment to the | ens

body,

Wi t MUt THNGeR@BEG Plwiiei %e%&dﬂ%ﬁhé@ohﬂﬂlséﬁh@%ﬁs & PN) o

polymeric wetting agent in the lens

separating the mold assembly using a dry demoldmg method which does not involve
application of a liquid to the mold assembly comprising the lens body, and of delensing the
lens body using a dry delensing method which does not involve application of a liquid to the

lens body.

17. The method of claim 1, wherein the hydrophilic monomer of the

polymerizable composition comprises a hydrophilic monomer with an N-vinyl group.

18. The method of claim 1, wherein the a) at least one silicon-containing
monomer comprises a silicon-containing monomer having a first reactivity ratio, and the b) at
least one hydrophilic monomer comprises a hydrophilic monomer having a second reactivity

ration, and the second reactivity ratio is less than the first reactivity ratio.

19. The method of claim 1, wherein the average adhesion energy between the

molding surface and the polymerized lens body is from about 45 mJ/m? to about 60 mJ/m>.

20. 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 a) at least one silicon-
containing monomer, and b) at least one hydrophilic monomer, the polymerizable
composition having a surface tension from about 20 mN/m to about 25 mN/m; 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 second mold member having a

thermoplastic polymer molding surface, the molding surface having a polarity from 3% to

f a
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20% and a surface energy from about 25 mN/m to about 40 mN/m, wherein a surface energy
differential between the surface tension of the polymerizable composition and the surface
energy of the molding surface is less than or equal to zero (0); and 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 an interpenetrating network

(IPN) of a polymeric wetting agent in the lens body.



