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lenses cast molded using these thermoplastic polymer molds, and related methods. More

particularly, the disclosure relates to lens molds formed of thermoplastic polymer having a low
level of ultraviolet light (UV) transmittance, hydrogel contact lenses including silicone hydrogel
contact lenses cast molded using these molds, and methods of using these molds in the

manufacture of hydrogel contact lenses, including silicone hydrogel contact lenses.

BACKGROUND

[0002] Over the years, a number of different types of thermoplastic polymers materials
have been used to manufacture molds for forming ophthalmic lenses using various types of
polymerizable lens-forming compositions and using various lens-making processes, including
spin casting, lathing and cast molding.

[0003] US Patent No. 4,921,205 issued to Drew, Jr. et al., describes a process of making
and machining lens blanks to form either soft or rigid gas permeable contact lenses. The process
of Drew, Jr. involves specifically formulating a material for a mold member in order to cause the
lens blank to strongly adhere to the mold member after curing. The process includes forming the
mold member, casting a polymerizable lens blank into the mold member, heating the
polymerizable lens blank and the mold member to polymerize or set the lens blank in the mold
member to create an integral blank-mold member structure, and machining the integral blank-
mold member structure by first machining away the softer mold member to reveal the lens blank,
and then machining the lens blank to form a lens. Drew, Jr. et al. lists a number of types of
conventional thermosetting or thermoplastic soft lens materials and rigid gas permeable lens
materials that can be used in accordance with the disclosure, but does not discuss any silicone

hydrogel materials. While Drew, Jr. et al. lists a number of types of polymers that can be used for
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SUMMARY
[0009] The present disclosure is directed to a method of manufacturing an ophthalmic lens.
In one example, the method is a method of manufacturing a silicone hydrogel contact lens
body, the method comprising: providing a first mold member and a second mold member, the
first mold member comprising a concave molding surface configured to mold an anterior
surface of a contact lens and the second mold member comprising a convex molding surface
configured to mold a posterior surface of a contact lens, the molding surface of at least one of
the first mold member and the second mold member comprising at least one thermoplastic
polymer having a low level of UV transmittance of from about 0.01% to about 3.00%, the first

mold member and the second mold member being configured to form a lens-shaped cavity
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from about 0.4mm to about 0.9mm, or from about 0.5mm to about 0.8mm, or from about

0.6mm to about 0.7mm.

[0013] The step of directing the UV light can comprise delivering an intensity of UV light

from about 20 pW/cm’ to about 90 pW/cm?, or from about 30 pW/cm? to about 80 uW/cm?, or

from about 40 pW/cm? to about 70 uW/cm? into the lens-shaped cavity of the mold assembly.

[0014] The at least one thermoplastic polymer having low UV %T can have a high level of

UV light diffusivity, and can be effective to reduce the variation in UV light intensity in the

lens-shaped cavity by at least 5%, or at least 10%, or at least 20%, or at least 30%, or at least

40%, or at least 50% during the step of directing UV light.

[0015] The at least one mold member formed of the thermoplastic polymer having low UV

%T can be a unitary mold member, wherein the molding surface of the mold member and the
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comprise, can consist essentially of, or can consist of polybutylene terephthalate (PBT).
[0018] The method can further comprise a step of separating the mold assembly. The step
of separating the mold assembly can be a dry demolding step using a dry demolding method
which does not involve application of a liquid to the mold assembly containing the lens body,
or can be a wet demolding step using a wet demolding method involving application of a liquid
to the mold assembly containing the lens body.
[0019] The method can further comprise a step of releasing the lens body from the one and
only one of the first mold member and the second mold member with which it remains in
contact following the demolding step. The delensing step can be a dry delensing step using a
dry delensing method which does not involve application of a liquid to the lens body and the
mold member, or can be a wet delensing step using a wet delensing method involving
application of a liquid to the lens body and the mold member.
[0020] The method can further comprise the step of hydrating the lens body. Following the
hydration step, when fully hydrated, the lens body can have an advancing contact angle of less
than about 100°, or less than about 90°, or less than about 80°, or less than about 70°.
[0021] The hydrophilic monomer of the polymerizable composition can comprises a
hydrophilic monomer with an N-vinyl group.
[0022] The silicone hydrogel lens body can comprise a comfilcon A silicone hydrogel lens
body.
[0023] The present disclosure is also directed to ophthalmic lens bodies. The ophthalmic

lens body can be a silicone hydrogel contact lens body, comprising: a cast-molded polymerized
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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.

[0024] The present disclosure is also directed to a mold member for cast molding an
ophthalmic lens body. The mold member can be a mold member for cast molding a silicone
hydrogel contact lens body, wherein the mold member comprises at least one thermoplastic
polymer having a level of UV transmittance of from about 0.01% to about 3.00% and an
average polarity of from about 1% to about 7%.

[0025] Any and all of the preceding or following aspects/embodiments/features described
herein and combinations of such aspects/embodiments/features set forth in claims, sentences or
paragraphs are included within the scope of the present application provided that the
aspects/embodiments/features of any such combination in any such order are not mutually
inconsistent. In addition, any aspect/embodiment/feature or combination of
aspects/embodiments/features may be specifically excluded from any example of the present

disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

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

1, 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.
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ophthalmic lens molds formed from at least one thermoplastic polymer having low UV light
transmittance (i.e., the regions of the mold members used to cast mold lens surfaces) likewise
have low levels of UV light transmittance (low UV %T).
[0030] The at least one thermoplastic polymer having a low level of ultraviolet light
transmittance can be a thermoplastic polymer having a level of UV light transmittance from
about 0.01 %T to about 3.00 %T, or from about 0.01 %T to about 2.00 %T, or from about 0.01
%T to about 1.00 %T, or from about 0.01 %T to about 0.50 %T, or from about 0.01 %T to
about 0.30 %T, or from about 0.10 %T to about 0.25%T, or from about 0.15 %T to about 0.20
%T.
[0031] The level of UV light transmittance can be determined over a range of wavelengths
including from about 250 nanometers to about 800 nanometers, or from about 320 nanometers
to about 420 nanometers. The level of UV light transmittance can be determined for a particular
wavelength, including 370 nanometers.
[0032] The sample of the thermoplastic polymer used to determine the level of UV light
transmittance can have a thickness from about 0.4mm to about 0.9mm, or from about 0.5mm to

about 0.8mm, or from about 0.6mm to about 0.7mm.
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mold assembly when the intensity of UV light directed to an exterior surface of a mold
assembly is varied over time, thereby “smoothing” the variation in level of light intensity which
reaches the polymerizable composition. While the light intensity delivered to the exterior
surface of the mold assembly may vary by plus or minus X% over a given time period, due to
the diffusivity of the thermoplastic used to form the mold members of the mold assembly, the
apparent variation in UV light intensity within the lens-shaped cavity can be less than plus or
minus X% over the same time period. For example, a thermoplastic material having a medium
level of diffusivity can reduce the variation in the light intensity from plus or minus 14% at the
exterior surface of the mold assembly to plus or minus 12% within the lens-shaped cavity of the
mold assembly, representing a 14% reduction in variation in light intensity. A thermoplastic
material having a high level of diffusivity can reduce the variation in the light intensity from
plus or minus 14% at the exterior surface of the mold assembly to plus or minus 10% within the
lens-shaped cavity of the mold assembly, representing greater than 28% reduction in variation.
In another example, a thermoplastic material having a light level of diffusivity can reduce the

variation in the light intensity from plus or minus 14% at the exterior surface of the mold
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described herein 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 having low UV %T
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 demblded, dry delensed, or both dry demolded
and delensed from molding surfaces comprising the thermoplastic polymer having low UV %T
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 from
molding surfaces that are substantially identical but without the additive present. In yet another
example, the additives can be effective in reducing the rate of lens deformation of cured
silicone hydrogel contact lens bodies when dry demolded, dry delensed, or both dry demolded
and delensed from molding surfaces comprising the thermoplastic polymer having low UV %T
and the additive, as compared to the rate of lens deformation of cured silicone hydrogel contact
lens bodies when dry demolded, dry delensed, or both dry demolded and delensed from
molding surfaces that are substantially identical but without the additive present.

[0038] In a particular example, the additive present as a mixture with the thermoplastic
polymer having low UV %T can comprise one or more forms of a fatty acid, such as, for
example a free fatty acid, a fatty acid ester, a metal salt of a fatty acid, or any combination

thereof. As used herein, a fatty acid is understood to be a long chained acyclic hydrocarbon
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[0045] The thermoplastic polymer having low UV %T can have a low glass transition

temperature. For example, the glass transition temperature can be below about 90°C, or below
about 80°C, or below about 70°C, or below about 60°C, or below about 50°C, or of about 45°C.
The glass transition temperature can be determined using one or more standard tests or assays
which are conventional and well known in the polymer art. For example, the glass transition
* temperature can be determined using dilatometry, calorimetery (such as differential scanning
calorimetry, DSC), as well as using standard test methods such as ISO 11357-1, -2, or -3, at a
prescribed rate of heating such as 10°C/min.
[0046] The thermoplastic polymer having low UV %T as described herein can include
any suitable polar group or groups. Of course the polymer should be suitable to be formed, for
example, injection molded and the like, into ophthalmic lens mold members useful for the
production of ophthalmic lenses, for example, contact lenses, intraocular lenses, corneal inlays,

corneal onlays and the like. Examples of such polar groups include, without limitation, hydroxyl
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groups (-OH), carboxy groups (-COOH), amino groups (-NH, -NH,), amide groups (-CONH,, -
(RCO),NH, -(RCO)3N), and nitro groups (-NO,).

[0047] An example of a thermoplastic polymer having a low level of UV light
trasmittance which can be used to form mold members for molding ophthalmic lenses in
accordance with the present disclosure includes, but is not limited to, polybutylene terephthalate
(PBT). Polybutylene terephthalate, a type of polyester, is a semi-crystalline thermoplastic
polymer. PBT is commonly produced by the polymerization of butanediol and terephthalic acid.
The homopolymer form of PBT has a melting point of about 223°C, and a glass transition
temperature of about 60 °C, although these values can vary somewhat based on the manufacturer
of the material, the grade of material used, the method and heating rate used, etc. Both
homopolymer and copolymer forms of PBT are suitable for injection molding and for use as

described herein.

/

o O——(CHy)4

o L

Poly(butylene terephthalate) - PBT

[0048] In accordance with the present disclosure, the thermoplastic polymer having low UV
%T can comprise or consist of or consist essentially of polybutylene terephthalate (PBT).

[0049] The mold members of the present disclosure can comprise or consist essentially of
or can consist of the at least one thermoplastic polymer having low UV %T.

[0050] The mold members of the present disclosure can be unitary mold members wherein
the molding surface of the mold member and the non-molding portions of the mold member are
formed from a single piece of the at least one thermoplastic polymer.

[0051] Alternatively, the mold members of the present disclosure can be mold members
formed by assembling separate components such as, for example, a separate molding surface
and one or more separate non-molding regions. The molding surface of such a mold member

can comprise at least one thermoplastic polymer having low UV %T, or the molding surface
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transiibRfars, and the like. The addition of such ingredients typically found in thermoplastic
polymer having low UV %T compositions can be used to alter a property of the mold member
formed from the polymers, or to improve the quality of the mold member formed from the
polymers, including the quality of the molding surfaces of the mold members. Prior to use of
the thermoplastic polymer having low UV %Ts or thermoplastic polymer having low UV %T
compositions to form the mold members, the polymers or compositions can be exposed to
treatments such as, for example, drying treatments to reduce water content. The use of such
treatments on the polymers or compositions can alter the properties of the mold members
formed from the polymers or compositions, or can increase the quality of the mold members
formed from the polymers or compositions, including the quality of the molding surfaces of the
mold members.
[0053] The mold member comprising the at least one thermoplastic polymer having low
UV %T can be formed completely by injection molding. The mold member comprising the at
least one thermoplastic polymer having low UV %T can be formed by a combination of
injection molding and machining, lathing or ablating. For example, the non-molding portions of
the mold member can be formed by injection molding, and the molding surface can be formed
by lathing away a portion of the injection molded material.
[0054] The present mold members can be produced by conventional injection molding
procedures known to persons of ordinary skill in the art. For example, a quantity of the
polymer material disclosed herein can be heated to form a molten thermoplastic polymer having
low UV %T. The molten thermoplastic polymer having low UV %T can be dispensed into a

mold cavity in the shape of an ophthalmic lens mold. For example, the mold cavity can include

13



tenperature. For exanple, the glass transition tenperature can be bel ow
about 90C, or bel ow about 80C, or bel ow about 70C, or bel ow about 60C, or
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gr oupg E\%Eﬂ?ma@hxﬁ Uiatllnhg‘orr abiaffg, %Y‘ék%idl'e widd the basic shape of the mold
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i nclu but is not [imted to, polybutylene t erepht hal ate (PBT).

Pol ybuﬂ:egllt@n@ldmemtcahmnatoéacantagtpelsof pol yester, is a sem-crystalline

t her tic mer.. PBT i S on rod [ of
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havi ngbolu(tjv2v7(%N 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.
[0056] In one example, a mold member comprising a thermoplastic polymer having low
UV %T can produce an ophthalmically acceptably wettable ophthalmic lens, including, but not
limited to, an ophthalmically acceptably wettable silicone hydrogel contact lens. The
ophthalmically acceptably wettable ophthalmic lens can also be an ophthalmically compatible
lens, such as, for example, an ophthalmically compatible silicone hydrogel contact lens.
[0057] As used herein, an "ophthalmically compatible silicone hydrogel contact lens"
refers to a silicone hydrogel contact lens that can be worn on a person's eye without the person
experiencing or reporting substantial discomfort, including ocular irritation and the like. Such
lenses often have an oxygen permeability, a surface wettability, a modulus, a water content, an
ionoflux, a design, and combinations thereof, which permit the lenses to be comfortably worn on

a patient's eye for extended periods of time, such as for at least a day, at least a week, at least two

weeks, or about a month without requiring removal of the lens from the eye. Typically,
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% can conprise or consist of or consist essentially of polybutylene
terephthal ate (PBT). [0049] The nol d nenbers of the present disclosure can
conpri se WO 20WH488 essentially of or can consist of theCatush@asss2ene
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[0058] Ophthalmically compatible silicone hydrogel contact lenses have ophthalmically
acceptably wettable surfaces, although a lens with ophthalmically acceptably wettable surfaces
may not necessarily be ophthalmically compatible. A silicone hydrogel contact lens having an
ophthalmically acceptably wettable surface can be understood to refer to a silicone hydrogel
contact lens that does not adversely affect the tear film of a lens wearer's eye to a degree that
results in the lens wearer experiencing or reporting discomfort associated with placing or
wearing the silicone hydrogel contact lens on an eye.

[0059] 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 be a dynamic or static contact
angle, a sessile drop contact angle, a pendant drop contact angle, or a captive bubble contact
angle. Lower contact angles generally refer to increased wettability of a contact lens surface.
For example, an ophthalmically acceptably wettable surface of a lens can have a contact angle
less than or equal to about 120 degrees. The lenses of the present disclosure can have a contact

angle less than about 100°, or less than about 90°, or less than about 80°, or less than about 70°.
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having low UV %T mold material into mold shaped cavities, by lathing the polymer mold

material to form the entire mold member, or by a combination of injection molding and lathing,
for example, injection molding to form the basic shape of the mold member and then lathing all
or part of the lens forming region of the mold member.

[0063] In one example, the mold members formed from the thermoplastic polymer
having low UV %T described herein can be single piece mold members, i.e., the molding surface
and non-molding portions of the mold member are formed of the same thermoplastic polymer(s)
and are unitary. Alternatively, the mold members can be multiple piece mold members, i.c., one
or more pieces are formed separately and are physically combined to form a single mold
member, such as, for example, a molding surface is formed and placed within with a pre-formed

non-molding portion to form a single mold member. Two or more single mold members (e.g., a
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materials descnbed herein are used to make mold members configured to form a lens-shaped
cavity therebetween as a mold assembly, the process of assembling the mold members into a
mold assembly can further comprise the step of forming a connection of some sort between the
mold members. The first mold member and the second mold member can be structured to be
easily separated after being assembled together, preferably without causing substantial damage to

at least one of the first and second mold members, and to an ophthalmic lens product produced in

the lens shaped cavity. In one example, the mold members can be configured to form a
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light, microwave radiation, etc. Two or more levels of UV light, or two or more levels of an
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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 members away from each other to break

the interference fit. If the mold members of the mold assembly are held together at least in part
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| east one nold nmenber, e.g., a first nold nenber or a second nold nenber,

or can be used to formboth nold nenbers e.g., the first nold nenber and

t he secomorni2dosssber. Most commonly the | evel of UV | ipgituskeiang3zeg t ance
of the first nold nmenber and the second nold nenber will be approximately

t he j.thin 7 % 0 O . - [(HO66] As
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step I i t : he

i T ST S R o e e o O J P RS s 1y
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menbers, .t hreadi ng hetween t mol d nmenbers, .bores, and,.protrusi ons between
Uhe. TPl B GRambss bebith demoling R CeRcuER Y 4t A d&nw?%& PESC&H P 2150 wel d
can Egp:trﬂéﬁ gﬁg‘gﬁ@ VeRM AN Eh Bt RRIFLEP&ibMarRbld A8mBer @91, Ak Rfst B7SecBhd MOT €

o] rs. I'n yet another exanple, an adhesive substance such as
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the demolding step. In dry delensing processes, the lens body and the one remaining mold
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addi tional formof el ectromagnetic radiation can be used to cure the nold
assenblies. The curing process typically involves curing the nold assenbly
until thewpabiamesisgabl e conmposition has pol yneri zed suf PCEitsaailip48eh t hat
the lens body will retain the shape of the | ens-shaped cavity foll ow ng

denol di ] hRg. .SUC t ' RY .. Nt | ¢ | n
compP iy 38 ALF IR ER oo i5 Mot e T LR e FaliBY sieRas SERY kb2 o
conpagidoud BolulioRNEH] At ub et dedéming, prockesoWdildt iy possible that khwetpdeptsiding Of
separating the nolding surfaces or nold nenbers of the nold asserrbl(iglé

f ol | BudcaEs (@nvol g arplichaiéonefi a/liguid toammeldeasherally incddinga pelymessiaed leps be

d ' ' f f
o Tg, BEERA5E 4 45 ARh IR R 856 RoR)cofhth FFORS oo RFRERRLEY, L0,
adhepeidr fooa dryedelsidingPryces) Whin 4 8§ demalding prosedsatds &y deldnsinpprdiessardsed to
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| . _ di . i oati
Pl qu it 3, i SRS ool TR BICHT IR Hd YOk FecARR 16if hedh 80192,
deno hebimitgrasft the chold assembly (ks redemed fromrteitlythedist adtsecuil thyldigermipps)l dd t o

the liquid and the npld assenbly tq assist with the denol di ng process.
[ 007 PPDEyaBRlFoR dirh Gelsnsing PERESSS Mgy IpWlYhthe ase off 2 Yacah ppRArathy & 88isbs t o

epa ] r Y2 a i udi n
o P 4R R TR che Bomalid THoM BRARID with WK SEEPLY bt 1
i ncl diallavgng hise deinykiing ztepl Aedry dedehgingsproodss anapt alsd ddvolié BqueekingUthel onsuch as
o oA R ol ety o oh AR Bt LRl (1 AR R IAG Spo PG FIOPer Ans
body dnaéelagﬁrﬁrs&s@a&&gﬁﬁ@m@in@e&ihg Hitpgyeiﬂ%w blthekh ﬁle;ﬂerggg @gg}gh@ﬁs%d rapgess.

Fol | oW ng a denvol di ng process, olynerized y remafns in
cont dut meld meorher tarad least paialy toéakt the bond basivdemtheblens bodedind aheohaldt he

| ens b%ﬂ%. In one exanple, a dry denvol ding process may include squeezi ng
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[0077] The silicone hydrogel lens bodies cast molded using mold members formed of a

thermoplastic polymer having low UV %T may not require the use of one or more organic
solvent-based washing steps in order for the resulting lens bodies to be ophthalmically
acceptably wettable, although organic solvent-based washing steps can be used to increase
wettability or for other purposes. For example, these silicone hydrogel lens bodies are
ophthalmically acceptably wettable following washing in aqueous solutions, including aqueous
solutions that are essentially free of an organic solvent such as a volatile alcohol. Examples of
volatile alcohols include forms of methanol, ethanol, propanol, etc. The aqueous solutions
essentially free of an organic solvent used to wash the present lenses can include aqueous salt

solutions, buffer solutions, surfactant solutions, wetting agent solutions, comfort agent solutions,
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[0072] 1t may be desired to have the lens body remain in contact with a
particul ar nold nenber, such as either the first or the second nold nenber,
fol | owi ngwoher2dessBdi ng process. In order to hel p the | eng/usoay/on28®in in
cont act vvith the desired nold nenber, heat can be applied to the first or
seco I R, ! t he
ot qoomiRaforiARERES, ohil i h thgor%ef’%ﬁg{?l‘pg%“oggggﬁg&rﬁ% Reteriwtiie ¥Bpks o | ed,
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met hod i nvol ves application of a liquid to the polynerized |ens body and

t he pmpoamrsmlrptl@nmmiads memmlaartlawwdrate\nh«t lmheetse(rv@lengmmum sobitign e

uItrasonlc en can ona be applied to the u d the one and
onl y 28 QBbafiss Bl oo ARty 8 BFork Efsny® fol ool b wblinelshias ¥R, Snce
of the bl@(ﬁtﬁlehQﬂMhé presert s Boeies itlorded t% 1@?@&611&%&&'&11&? of fiRlléodiesithe wet
delenS|n the rel eased | ens body can be imediately transferred to a

packigyel ove (thg ophilaal micaPs @ceaptably wetable sveloashiaved basedionghe dsq of hemold t he
A qu'm%telf‘lsa?sdhcavﬁ}g l%)wq}%}]oT gg cgggd e1§1%' %1h <ﬁ§\g hﬁcfenseq)gﬁ@l e, deionized water)

fo exanple e Pel’eaged lens to partially

or f qmm] hydr atag. uséd @eteri]the adrii thydtogdelterefiel enai pulyrherituindtesial) tapisallyoe
controlled during the del ensing process and optional sitting tine.
[ 007 9¢iopk QB MmAtEY § Pplygice $haigs. Gapatle of swelling dn gratereehbgsoming @w@@@swa to

rel e%?eét el &g eltb%%lsformrfd@&&'a% rb%@fn&iepgl it QtM?{er !é\‘l fiiuch he
| ens bo I S"1n”contact ow ng the denolding step. I'n ry ensi ng
pr oc e&&eghetﬂmbﬂ{n& adix aag drheapnet bereossHlinkedrdifytirogels refer to polymeric

materials, including contact lenses that are water swellable or are water swelled. Thus, a
hydrogel may be (i) unhydrated and water swellable, or (ii) partially hydrated and swollen with
water, or (iii) fully hydrated and swollen with water. The hydrogel may be a silicone hydrogel, a
silicone-free hydrogel, or an essentially silicone-free hydrogel.

[0080] The term "silicone hydrogel" or "silicone hydrogel material" refers to a particular
hydrogel that includes a silicon (Si)-containing component or a silicone (SiO)-containing
component. For example, a silicone hydrogel is typically prepared by combining a silicon-
containing material with conventional hydrophilic hydrogel precursors. A silicone hydrogel
contact lens is a contact lens, including a vision correcting contact lens, which comprises a
silicone hydrogel material.

[0081] A 'silicon-containing” component is a component that contains at least one

silicon (Si) atominkage. The silicon-containing component can be a monomer, macromer or
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WO 2012/ 006488PCT/ US2011/ 043288 menber with which the lens body is in
contact are not contacted by a |iquid, such as water or an agueous
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i ncl uding aqueous Uti oR ‘are e tia e OF ‘an organi ¢ sol vent
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an of<§hmidEess Btt‘iﬁ‘é?ﬁtflf;@été"’t@%ﬂqetrﬁéo E?tegeﬂt WF@??E SAYETREEMPIGEY Grd‘@elﬁ fueous salt

sol uLﬂ@ngebUf AeTeRAdrk | blo"}%n% tjtf ?ﬁ%(ﬁ'ﬂ hlﬁ&é#?l&jh‘fé ?"f/'o gtn'le%ls AR BlosSplkat | Ons,

conf nt sol utions 6488P 288 conbi nati ons

t her ef formad betvecchi podymémclome by anpilent wmds or hprhysptal podsi, €. gzvthytirqggn agents
or CB cgrt a ent%hcan b‘g (rﬁs d to wash tpe tﬁ_resent Fses Hovvev it is
undePe o t gath incdudf VR e BORS, OLIRFICH SPRPIRDESy and Eaht 0 gﬂevtattam e
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I S NEEOsAECessany " HydrdphRicMBifstance is one that is water-loving or has an affinity for water.

Hydrophilic compounds have an affinity to water and are usually charged or have polar moieties
or groups that attract water.
[0085] A "hydrophilic polymer" as used herein is defined as a polymer having an affinity

for water and capable of absorbing water. A hydrophilic polymer is not necessarily soluble in
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| enses descri bed herein ophthal mcally acceptably wettable, one or nore
such steps can be used on the present |enses, for exanple, to clean the

| ens bodiwe 2b12/00e488vi ng dust or debris; to extract the lPemasShadioexsdy
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polynmeric materials, including contact |enses that are water swellable or
are pelymerssvagl cabinatings , therepf; dridydspphity macrgmgrsy hydraphilie dpreprdymerse and
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[ 0083] A "network” or "matrix" of a hydrophilic polyner typically neans that
crosslinks are forned between pol yner chains by coval ent bonds or by

physi cal wordg/ooets§. hydrogen bonds. A network can i ncl ede/uSem 10432891 e

pol ymeric conponents, and can include an interpenetrating network (IPN) in

whi ¢ | ' ] t hat
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there are few, 1f any, tween the ymers cannot
be sepmpagitoh.f r om each ot her without destroying the network. [0084] A

"hyd ilic" bst i s. one thaf i er-loving or has an affinity for
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“hydrophilic polymer" as used herein is defined as a poly aving an
af f i ahd/pr trossinkest inathe regsatd ef dfe etherowithowy onatibstantiallyywithophiahy copaéntner i s

t il I I ' ter. A hi l j [ ) b | ubl [
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" hy dreRiirky, Guf ATREAPDItioh Br %t@ﬁb@ﬁé?ﬂhh%.i ExamBRL FPIENG hRdudPeq@éntRYPRQt be a

pol ymer. Hydrophilic conponents include those that are capable of providing
at | emsultaheous [BNe sem2dBNS apdhomé-bPNsxanpl e, at | east from about 25% (W w)

wat er, tent to,the,r ] ti.ng, hydrat ed. | ens. when, c ined wth th
ol ¥R T eactt e it ok RO BipiirEottiof FRRLRENRCE A 1Pt PRl the

hy dr @ptfdrbntGolBRQERY Gosstiike@ MWhilk iaf 1% ©ne Beies pouRE AtHnl dressEhRRI R TBhSar
hydrophi l'i ¢ pol yners, or conbinations thereof "Hydrophilic macroners,

hydr op hralnbhedgr\@ﬁ/melpm Bon-emeb-ligked pohyinidrds gistriprisd sn aed/helil by threcrassdinkstiood t o

nee KD AL BB b TR RRELIARRL YRR i, o
anouhextideibld figh thdwetwakl oners, prepol ynmers, or polymers are hydrophilic.
[0093] 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.
[0094] A "graft polymer" refers to a branched polymer having side chains comprising a
homopolymer or copolymer different to that of the main chain.
[0095] “Attach” can refer to any of charge attachment, graft, complex, bond (chemical
bond or hydrogen), or adhere, unless specified otherwise.
[0096] 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 swelling,
corneal dehydration ("dry eye"), superior-epithelial arcuate lesions ("SEALs"), or other
significant discomfort.
[0097] The term “organic solvent” refers to an organic substance which has the ability to
solvate or dissolve at least one material, for example and without limitation, unreacted materials,
diluents and the like, present in a contact lens body which has not previously been subjected to

extraction processing. In one example, the material is a material that is not soluble or does not
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[ 0087] A "nononer"” refers to a relatively | ow nol ecul ar wei ght conpound, for
exanpl e a conpound with an average nol ecul ar weight | ess than or equal to
about 700wDabt2mes4s8hat i s pol ynerizable. In one exanpl epPCa/useoioneg328gan
conprise a single unit of a nmolecule containing one or nore functional
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nol ecul ar WEI ght conppounds o nmers, which can contain onpe noy e
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rom about 700 Daltons to about 2,000 Daltons. [0089]A
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polynerlza e or crosslin . For exanple, a prepolyner can be a conpound

W t ht}adem}cexdage compared taa lene bodyt treptahwith wateaior an agupons salaticth olhe @g@00
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or - i BentoRBdE st Apf el rd 0ot ot araafibe’ R, L8 °"°
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of beln pol yneriz but is capabl e of béing crossllnked to other

pol yagresps ﬁcdutmxmnblkim,g anoorgathe solpmtyriegsnepaleaemgamn SQImel agetee Horaxmele,
Conpgigrcleétfyogctg "ont '#:l | i lc;fars]te one ma%erla%/ gos%ilva ePco:I/ SSS(Z)P %Zlggst one material.

Examples of volatile 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.

[0098] 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 poloxamers or poloxamines, fluorinated
surfactants, and the like and mixtures thereof. In one example, one or more surfactants can be
incorporated into the polymerizable compositions described herein, in washing liquids described
herein, in the packaging solutions described herein, and combinations thereof.

[0099] Additional definitions may also be found in the sections that follow.
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reaction of nononers, macroners and/or prepolyners to form other polyners

I n a polynerizable conposition. [0091] An "interpenetrating network" or

"I PN' refwpo0t2000e4880nbi nati on of two or nore different polyUseeis/043288 net wor k
form of which at | east one is synthesized (e.g., polynerized) and/or
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different polymers are eithe I near or branched, substantially w thout
cr os hydrophabig monhmeei Thet ydrophslid riongmerotapnier aa:ndﬂomd haviag bioth bydraphibid i s a

ol yne t I . I 0094 ft. t
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charge”attachment, graft, conpl ex;
monomers that are used. Non-limiting 111ustrat10ns are prov1ded herein with respect to

hydrophilic monomers for use in silicone hydrogels.

[00102] Crosslinking Agent. Crosslinking agents for the monomers, macromers, or
prepolymers, used in preparing the hydrogels can include those that are known in the art, and
examples of the crosslinking agents are also provided herein. Suitable crosslinking agents
include, for example, a diacrylate- (or divinyl ether-) functionalized ethylene oxide oligomer or
monomer, such as, for example, tri(ethylene glycol) dimethacrylate (TEGDMA) tri(ethylene
glycol) divinyl ether (TEGDVE), ethylene glycol dimethacrylate (EGDMA), and trimethylene
glycol dimethacrylate (TMGDMA). Typically, the crosslinking agents are present in the
polymerizable silicone hydrogel composition in relatively small total amounts in the
polymerizable composition, such as in an amount ranging from about 0.1% (w/w) to about 10%
(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.

[00103] In one example, one or more of the monomers, macromers or prepolymers may
comprise crosslinking functionality. In such cases, the use of an additional crosslinker in
addition to the monomer, macromer or prepolymer with crosslinking functionality is optional,
and the monomer, macromer or prepolymer with crosslinking functionality may be present in
the polymeriziable silicone hydrogel composition in a larger amount, such as, for example, at
least about 3% (w/w), at least about 5% (w/w), at least about 10% (w/w), or at least about 20%
(wW/w).
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bond or hydrogen), or adhere, unless specified otherw se. [0096] As used
herein, an "ophthal mcally acceptable I ens form ng conponent” refers to a

| ens forwogoaepssent that can be incorporated into a Irgarusgall/oex2sg act

|l ens without the |ens wearer experiencing or reporting substantial

di scorgank; | Raidete NByafidef ! Polymelizinie NLaRd lid?ﬁniilg k@om@@&lﬁibﬁ‘.‘ M Clidohe
accept abl e hydrogel contact | enses have ophthal m<cally acceptabl e surface
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or an aqueous solution. In another exanple, the material is a material that
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or dissolve at |least one material present in the |ens body, or to increase
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one ed.&[ addquats tiahspaledtg, edilusa enSitengd, é0.)a | ens body treated with water
or an aciueous sol ution., The organic solvent may be used w thout dilution,

that 100198bosSiligemeentaiming pomponentsy When & edliGon  gtoapfod; silienn-¢eaipweng

| Sliganten _ ligar-59
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sol vesnilicas-tentaihing cxgpopee,caflibe @edskiyt iAchessilicon-ddnGaitihg lcempdbnemnén amtourdl to
sol vate or dissolve the at |east one material. Exanples of volatile aorganic
sol veRteater Hanl&qualite %%Gﬁwrwﬁ?raqxa@ﬁ!e grgHBsOr Ul to SR s0 theoflag

et hanfﬂoleciuﬁag l‘%ég@ﬂgﬁl th%‘@ﬁicBﬁ'—%?ﬁthiIﬁ%& (\:}dglllopflfnglflt? E&Ffa@{éﬂ%bn-@Sﬁ?ﬁ@: c&gﬁr%ﬁ{eﬁlgyl ene
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and ntorhprisespolimerzdble 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, one or more silicon-
containing macromers, one or more silicon-containing prepolymers, or mixtures thereof.
Silicone hydrogel contact lenses produced as described herein can be based on a silicon-
containing monomer and/or a silicone-based macromer and/or a silicone-based prepolymer, 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 Al,
2007/0296914 A1, and 2008/0048350 Al, all of which are incorporated in their entireties
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[ 0098] The term "surfactant™ or "surfactant conponent” refers to a substance
whi ch has the ability to reduce the surface tension of water, for exanple,
wat er or 0 20tees8 sol ution in which the substance is pCcedsnel1/0B328% educi ng
the surface tension of the water, the surfactant or surfactant conponent
facil iy t IcBhBGhi s ST nt,
when T e e A g e

subj eatsditon-sorinimrmaanmer aces B¢angcontdiming prepolyarerc sol vent, to nore

inti ly. copt gct the 1 ens body and/or nore effective sh or renove at
| cast 08} ae A sitpnospRaiie Pt MEHOMSbAy Prpshec b, Bdyapelcatiove o
the vwadigswing baRel siri@uiff act ant or surfactant conponent. Generally, a
surfactant or surfactant ‘conponent does not act directly on the at | east
one material to solvate or dissolve the at | east one material. Exanples of
surfactants or surfactant conmponents include, without limtation,
zwitterionic surfactant® including fdrns of betaine, non-ionic surfactants
i ncluding fornms of polysorbate such fas pol ysorbate 80, forns of pol oxanmers
or pol oxam nes, f%uor' %gf H¥P% ¥ts3; and the |ike and m xtures thereof.
I n one exanpl e, ohe moi e “Sur aétapts can be incorporated into the

pol ymeri zabl e conposilti ons descri bedgherein, in washing liquids described
herein, in the packagi ng sol utions déscribed herein, and conbinations

t hereof. [0099] Additional definitions may al so be found in the sections

t hat fO?}OML WO 2012/ 006488PCT/ US2011/ 043288 [ 00100] Lens formul ati ons.
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copor Yo bRl s s b AV S PRk SRy PR oS tEoR 430 R0 o
i ngr edirboh atoiss of [OAS? itd1akh®oiiatding wHi@SEdni A4 HSticRARY LompRLARIHAVRPI |1 C

nmononer . The hydragphilic nmononer can be, for exanple, a silicon-containing
monomBYAEY grguRs, Firdxaphlel p polysthylenn glygohshain preanibe feom il doAe, onfeem Rotaoner

or a gogbigat | t hereo T il ¢ nononer .can b sed

conbi §’ag? oRr??’ \Lla“h@ hqha ydcr E)hﬁ h§ |ec8%lrgfr’§%%%rt .ana.haée a3 dﬂ‘?ﬁpﬂ&ﬁﬁ%ﬁﬁaﬁ?&ga%o%e a
nonomaydroeatborg ghwips Haythgop i labeutald cdipeli @pndd{ets. PaethiyD Rsouk), MYidRica@on The
type and anount of hydrophilic nonomer used in the polynerizable |ens
conpo&faUPy ﬁu?:%‘ﬁ“t%r”v&d@‘ﬂ?eﬁﬂw dyoring atopise 8 siloxayh @roups gad fsipranggchatmoner s
t hat : Non- Lhm k1 I tign e | r el N\ spect
to hy Sy Salfimo bl W Mleist oHEbF Rl 00 SR P b BeS BF1I0h Bl bR
Agent (—@3ips Hor rekampleageleast dfosnet GeR yoRy rd R; cancsompeiss ,—8i(CH;); and/or —

OSi(RZR¥R*) where R*?, R®®> R* are independently ethyl, methyl, benzyl, phenyl or a

v

monovalent siloxane chain comprising from 1 to about 100, or from about 1 to about 50, or
from about 1 to about 20, repeating Si—O units.

[00108]  One, two, or all three of R|, R,, and R3 can also comprise other siloxanyl groups or
siloxane chain-containing moieties. The combined linkage of —X-L—, where present in a
silicon-containing monomer, macromer or prepolymer 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 Al,
2007/0296914 A1, and 2008/0048350, all the disclosures of which are incorporated herein by
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prepol yners, used in preparing the hydrogels can include those that are
known in the art, and exanples of the crosslinking agents are al so provided
herei n. Swotatmesssossl i nki ng agents include, for exanplPel/ts2ailneizgs at e-

(or divinyl ether-) functionalized ethylene oxide oligomer or nonomer, such
as, f silichh B IR B oROMGO InacidhidR bP Breb¥lyfte? ubetEHAPardhdde (Y | ene
gl ycolile§er I \%In?)}/‘ﬁ Sleftc%e% %TEC%)%’, et hyl gne gl yg{é:? ﬁﬁepheacryl atre (EGDMA), and
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Si |1 cORSe SHicankPRgnERgIBeROmers. hEFmBlag; nogdimiLpg n?tBP“H%Ssiq(%i ghﬁﬁ‘l cBHEORF ni ng
conpo 1 lﬁﬁd?ﬁ'i om the Si and attached O portion (Si-0
porti on; ll(@gt e g‘%ﬁ%%%@ﬁ(%ﬁﬂ?ﬁg conponent can be present in the
silicon-containing conponent in an anount. greater than or equal to 20%

(Ww, for exanple greater thef) or equal 1@}%9@//w) of the total
nol ecul ar wei ght of the silicop-containinpg conpohent. Usef ul

silicon-containing c; S &0 i JYALLET o Pe uncti onal groups such
as vinyl, acrylate, m%@r é"%ﬁa ﬂ?dﬁdﬂ}kl anmi de, N-vinyl

| actam N-vinylam de, and dtyryl functionhl groups. The silicon-containing
conmponent from whi ch the p(fgnt contact Qﬁﬁﬁgﬂﬂ y be obtained, for
exanpl e, by pol ynerization, 1#clude one or ) | i con- cont ai ni ng
nononers, one or nore silicon-contgining nmacroners, one or nore
silicon-containing prepol yners, offﬁsytures t hereof. Silicone hydrogel
contact | enses produced as descri bed herein can be based on a

si li con-contai ning nmononer and/or a silicone-based nmacroneindand/ or a
silicone-based prepolyner, and a hydrophilic nonomer or co-nononer, and a
crosslinking agent. In addition to the other silicon-containing conpounds
descri bed herein, exanples of still further silicon-containing conponents
that may be useful in the present | enses 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.
Appl i cation Publication Nos. 2007/003”706 Al , 2007/0296914 Al, and

2008/ 0048350 Al, all of which are incorporated in their entireties WD
2012/ 006488PCT/ US2011/ 043288




herein by reference. The silicon-containing conponent can be a
silicon-containing nononer or a silicon-containing macroner or a

si | i con- cotaixiosgs pr epol yner. [00106] A silicon-cont ai RCEQISROINOKERS
macronmer, or prepolyner can have, for exanple, the foll ow ng general
structure (1): ORL - R2 (1) [00107] where R5 is Hor CH3, Xis O or NR55
where R55 is H or a nonoval ent alkyl group with 1 to 4 carbon atons, ais O
or 1, Lis a divalent linking gr “which conprises from1 to 20 carbon
atoms, or from2 to 10 carbon atong~%hich can al so optionally conprise

et her and/or hydroxyl groups, for exanple, a polyethylene glycol chain, p
can be from1l to 10, or from2 to é? Rl R2, \and R3 can be the sanme or
different and are groups in eghﬂ%PaL hae%ed\}¢on1hydrocarbon groups
having 1 to about 12 carbon af,nﬁ’@é.é., ¢ hyl groups), hydrocarbon groups
substituted wwth one or nore fluorine atons, a siloxanyl group, and

si | oxane chai n-cont ai ni ng noi S M¢rein at |east one of R, R2, and R3
conprises at |east one siloxane unit (-0Si). For exanple, at |east of one
of RI, R2, and R3 can conprise -0Si (CH3)3 and/or - 0 S i (R52R53R54) where
R52, R53 R54 are independently ethyl, methyl, benzyl, phenyl or a

nonov 1M1} si@@%ﬁﬁe%&aieﬁarablﬁ@ of ssilirgnfooptgining sompenants) osefubin theoprespsut 1

to ab or from.abo 1 out 520, .repeat i -0 units 0Q.108
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-X-L-, ﬁglne_present in a silicon-containing mononer, NACIONMEr or

pr epoMfF &dlﬁ¥ln§fl’ryéﬁ119?5¥)§y]é’lW?PYé%IMCf‘cF@J]ﬁEhé(i Aghreryatent SEEMAS) o Abesessitipeit ar e
ei the geol] Iy r.ai i ,
wher o CyRaing LomHRe e BRI b BN RER Brdpr udf hesS Aoy BOATEDR.

| i nkadevateht Lixkihg groupft shomal inystractntes(l nandrae least twor silokanyt proups Thgsosifison-

selected from e.g., carboxyl, ande,. carbamate, d carbaopate. Exanpl es of
such COMBPHE] CPIRRIGES aKg eé(%’rgae'ieg]eg?re%rase VAL 3551 158 S1pERN-CQNpaInIng

5. 998 - Dot i cat i cat
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i ncor peamapledinHéSePat. Dp. 4,139,513, which is incorporated in its entirety herein by reference.

SiGMA, for example, can be represented by the following exemplary non-limiting structure:

o —(sf)i_
*§T/u\cy’\\r/“\O/A\v/”ﬁép_
‘ OH o
_él,i__
SiIGMA

[00112] 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 silicone-free hydrophilic monomer such as described

herein. If used in combination, for example, the amount of silicon-containing components of
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reference. The silicon-containing nonomer, nacronmer or prepolynmer used in
accordance with the present disclosure can conprise a single unsaturated or
acryl oyl wyoaor/0os488h as shown in structure (1), or opti @calusgoicam2poHssess
two unstaturated or acryloyl groups, such as one at each term nus of the
MONONGinyc+HRNATRAn BE, BF ERAMMERfom GBOR 118} (A9 thaibQﬁ’tt Jush YRR, OF sbBPavout

si li con-cont'ai ni ng nonomer's, Nacromers or prepolyners op tlona l'y can

used 15 fofwnterabeuattd &o éwfv@oel fromraboutskS (ij) taabmrtd@%:@w/w)t Hhet ahnoxprt eﬁent

di scl Qsure. 00109 a of siljicon-containin onent in

o cor AFEC RN RBmaP Aot S 4B B o toretarplss TR AN 100U ot

i m t@&du@ﬂS%RW/M?'dr?W%cﬂit l¥ds ﬁ(\ﬂ% i Ry |40% )82 [feom Hﬁ&ft@@% /) to

prepol ymers including, without limtation, methacryl oxypropyl
trls(ﬂmnméf%jhéw)oxy)5|Iane pentanethyld|5|loxanyl met hyl net hacryl ate, and

t hy]di s | t.h | 1001101
a0t Wb iy Ehatrngn L She Sorieh HissiesnaRfing coppmmld gpetul n

Pr epoAXBRIaficRith % prEééht @ié@laair@ca@oe[ éHehﬁ&aqsr fep}ggé}uwb)l me%ua&m x&&ﬂw)yl
met hacrylate ("Tris" available from Cel est, rrisvi’l

nmononest hm:myaleﬂepxtrdmil int dapahesat mﬂerpoappucatmmhwlﬂlcaMamam(oeﬂvz@MQZOé@sAal | abl e
from rrisvill PA. USA) .. Ex | es of me silicon-containing
rononBPiehds RerEL O SR YR M BIPREET GHTRBY | cat | on No.

2008/ 0269429. These silicon-containing nononmers can have an al kyl ene group
as a divalent |inkage group (e.g., -(CH2)p-) and "a" can be 0 with
reference to structure (1), and at |ea two siloxanyl groups. These
silicon-containing conponents are desighated herein as Structure (A) class
silicon-contai ning nononers. Exenplary\non-limting structures of these

silicon-containing nononers are shown gssfollows: 00Si(CH3)3 Il H2 C =C -C
-0(CH2)3 Si -0Si (CH3 | CH3CSKCH3 Iris ;\ and

4OwOMSi/O£Si/O% 0>\s|/v\o/\/°\,fg
RN / \ 6.9 \

0 o)

X-22-1625
Mw = 9,000 or 18,000

O~ O/\/O\/\/SLO%SI\Oa: ~

FMM, Mw = 1,500

/[\ff O\/\o/\/\sf f& >\S'

O
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WO 2012/ 006488PCT/ US2011/ 043288 1001111 O her specific exanpl es of
silicon-containing conponents useful in the present disclosure can be, for
exanpl e, Boretmetsgl oxy- 2- hydr oxypr opyl oxy) propyl bi s (t PCEaiSkethoii2exy)

met hyl silane ("Si GVA", available from Gelest, Mrrisville, PA USA) and

nmet hyl di (trimethylsiloxy)sylykpsnpydghyserqghbet hyl nethacrylate ("Si GEMA").
These silicon-containing conponents include at | east one hydroxyl group and
at | east one ether group in the divalent |inking group L shown in structure
(I') and at | east two siloxanyl 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

provi ded, for exanple, in U S Pat. No. 4,139,513, which is incorporated in
its entirety herejn by referegce. SKGWA, fur exanple, can be represented by
the foll owi ng exenpl apy nap-1igriin SSI\ru%tSir\e//\SJ/ 12]

Si | i con- cont ai nfng Jwonpouhents of $Shuct s, (A and ( can be used

i ndividually or in@ny conbinations thereof in polyneQ zabl e conpositions
useful in accordance with the present disclosure. Silicon-containing
conponents of structures (A) and/or (B) may be further used in conbination
with at | east one silicone € phi<hhc onmer such as descri bed
herein. If used in conbi naﬁ%ﬁ%%&‘gx?r?gpe,@ge anount of
silicon-containing conponents of Structure (A) can be, for exanple, from
about 10% (ww) to about 40% (ww), or from about 15% (ww) to about 35%
(ww), or fromabout 18% (ww) to about 30% (w w). The anount of
silicon-containing conponents of Structure (B) can be, for exanple, from
about 10% (ww) to about 45% (ww), or from about 15% (ww) to about 40%
(ww, or fromabout 20% (W w to _about, 35% (W) . [00113] Other specific
exanpl es of the usef iPicormcomaj ni 1) Qﬁm%wam\s/nseful i n accordance
with the present disclogure can be cl® 'cabs represented by the follow ng
formul as, or chem cals described in Japanese patent application publication
nunber 2008-202060A, which is hereby incorporated by reference inits
entirety, for exanple,

MCR-M07, Mw = 1132

[00114] 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 (II),
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07-4 X-22-1625 Mwv = 9,000 or 18, 000 FM Mwv = 1,500 /N\ O

WO 2012/006488 PCT/US2011/043288
R, CH; CHj
<)~+c:3m0ﬁ;c3xxﬁw35<}-e?io-}-;w
e CH; CHy
? Cl;  CHj R

¢8I0+ Si—C3llg-t OC,Ha 37-0 CH,

CH;
C3HgO—€ CH,Cl IzO")‘;" R;

(1)

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, macromers or prepolymers such as a,0-
bismethacryloxy-propyl polydimethylsiloxane. Another example is mPDMS
(monomethacryloxypropyl terminated mono-n-butyl terminated polydimethylsiloxane). Other
useful silicone containing components include silicon-containing vinyl carbonate or vinyl
carbamate monomers, macromers or prepolymers 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 A1, 2007/0296914 A1, and 2008/0048350, all the disclosures of
which are incorporated herein by reference.

[00115] Some of the silicon-containing monomers, macromers or prepolymers that can be

used in accordance with the present disclosure can be used as a single discrete monomer,
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WD 2012/ 006488PCT/ US2011/ 043288 X-22-1622, Mwv = 582 DMS-R18, Mwv = 4500 -
5500 ./ O O I -,./\/- MCR-MD7, Mn= 1132 [00114] Yet other specific

exanpl es Wb 20tenoas8f ul si | i con- cont ai ni ng conponent s useCuiuS2o11m¢3288 dance
with the present disclosure can be chemcals represented by the follow ng

f or mulb@gron®dr & A3er, B2S@hi RetseliNasth Thixfodd ﬁﬁiwmlm&%tm%etg URbhdnidré, 0N
Nunmber 2009/ 02 4089; which is hereby incorporated by reference in its

ent i r etagronhars onprepala(mrse Fot ercangil¢, |M6R—M@ﬁt1aofn¢mg0&mlﬂ1bamenmxnmm ot siliperi-se one

]9 :;)r rr”ﬁF:g t?ilnfl%dr (I)Ippounclis with a)évslcllel Bt 0P mo %cnl}lgr vrveelgﬁ Sglnérggtlvby , ggrgg E)? {he
silicon-containing monomers, macromers or prepolymers that can be used in accordance with
the present disclosure can be provided as two or more monomers, macromers or prepolymers
with discrete molecular weights. For example, X-22-1625 is available in a lower molecular
weight version with a molecular weight of about 9000 Daltons, and as a higher molecular
weight version with a molecular weight of about 18,000 Daltons.
[00116] The polymerizable compositions for use as described herein may include one or
more hydrophobic monomers, including silicone-free hydrophobic monomers. Examples of
such silicone-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.
[00117] Hydrophilic Monomers. Hydrophilic monomers, including silicone-free
hydrophilic monomers, are included in the polymerizable compositions used to make the
present silicone hydrogels. The silicone-free hydrophilic monomers exclude hydrophilic
compounds that contain one or more silicon atoms. Hydrophilic monomers can be used in
combination with silicon-containing monomers, macromers or prepolymers in the
polymerizable compositions to form silicone hydrogels. In silicone hydrogels, hydrophilic
monomer components include those that are capable of providing at least about 10% (w/w), or
even at least about 25% (w/w) water 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.
[00118] Monomers that may be included as the hydrophilic monomers typically possess at
least one polymerizable double bond, at least one hydrophilic functional group, or both.
Examples of polymerizable double bonds include, for example, vinyl, acrylic, methacrylic,
acrylamido, methacrylamido, fumaric, maleic, styryl, isopropenylphenyl, O-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
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monomer or a non-acrylic vinyl containing monomer). Such hydrophilic monomers may
themselves be used as crosslinking agents.

[00119] 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.

[00120] For silicone hydrogels, the hydrophilic component can comprise silicon-free
hydrophilic monomer components comprising an acrylic monomer (e.g., a monomer with a
vinyl group at the a-carbon position and a carboxylic acid terminus, a monomer with a vinyl
group at the o-carbon position and an amide terminus, etc.) and hydrophilic vinyl-containing
(CH,=CH-) monomer (i.e., a monomer containing a vinyl group that is not part of an acrylic
group).

[00121]  Illustrative acrylic monomers include N,N-dimethylacrylamide (DMA), 2-
hydroxyethyl acrylate, glycerol methacrylate, 2-hydroxyethyl methacrylate (HEMA),
methacrylic acid, acrylic acid, methylmethacrylate (MMA), ethylene glycol methyl 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.

[00122] As described above, the hydrophilic monomer also can comprise a hydrophilic
vinyl-containing monomer. Hydrophilic vinyl-containing monomers that may be incorporated
into the materials of the present lenses include, without limitation, the following: N-vinyl
lactams (e.g. N-vinyl pyrrolidone (NVP)), N-vinyl-N-methyl acetamide (VMA), N-vinyl-N-
ethyl acetamide, N-vinyl-N-ethyl formamide, N-vinyl formamide, N-2-hydroxyethyl vinyl
carbamate, N-carboxy-B-alanine N-vinyl ester and the like and mixtures thereof. One example
of a vinyl-containing monomer is N-vinyl-N-methyl acetamide (VMA). The structure of VMA
corresponds to CH3C(O)N(CH3;)-CH=CH,. In one example, the total 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
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prepare the silicone hydrogel lens product, and can be present in an amount ranging from about
20% (w/w) to about 45% (w/w), or from about 28% (w/w) to about 40% (w/w), of the
polymerizable composition. Other silicone-free lens-forming hydrophilic monomers known in
the art also may be suitable.

[00123] 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.

[00124] Additional examples of materials used to make silicone hydrogel contact lenses
include those materials disclosed in U.S. Patent No. 6,867,245.

[00125]  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 polilmerizable composition.

[00126] In one example of a polymerizable composition, the composition can compﬁse a
first monomer having a first reactivity ratio, and a second monomer having a second reactivity
ratio that is less than the first reactivity ratio. As understood by persons or ordinary skill in the
art, a reactivity ratio can be defined as the ratio of the reaction rate constant of each propagating
species adding its own monomer to the rate constant for its addition of other monomer. Such
compositions may also include at least one cross-linking agent having a reactivity ratio similar

to the first reactivity ratio or to the second ratio. Such compositions may also include at least
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(I'l) wherein RL is selected fromeither hydrogen or a nethyl group; R2 is

sel ected fromeither of hydrogen or a Cl_4 hydrocarbon group; mrepresents
an i nt egewoab1faets80 to 10; n represents an integer of PCHMS40Mm043289; a and
b represent integers of 1 or nore; atb is equal to 20-500; b/(a+b) is equal

to 0. 8% Qrogﬁinkﬂgaéeﬂﬁ, HRHrkt b RLihARg Qfer® hhANR RGeS ratCdimE8StoAthe FRFOM
configuration. Exanples of such silTcon-containing conponents are described
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(vi nyl oxycar b-onyl oxy) but -1 -yl Jtetranet hyl I si | oxane3- (vi nyl oxycar bonyl t hi 0)
pr opy Fompesitignst suches ly|previdingstyg ior a198¢ mogomer types with different reactivity ratios

trisgtrimethyl sil i1yl | allyl bamate, 3 .- .
[ sOARTaeg) SO BRAR SorRbafih G iyposRleRTRBror ekt arbishetiy)
Vi nyl hgdopriniatad Bacophobidelelty, slidonkBioAsmer RYi¢t diRingoMatic@rinEpromREEandf one
or nore of these silicon-containing conponents can be provided, for
exanphtherebyrroutrgl thparettabibity of thossultigg aplymgriged foas bodyp dnjongexamplputbe ifiwt i on

Nos. 00T RBEIDoblmePHUHLARARI M, Ao, SROFADAARITR bbbl oter

di scl osures o I nCor por eérein by refrerence.
t he siwlords0a-momdnadrnirn@odstinkeraiontaitiRe b olimyl Sundtionhlegoly)rand thdsdcondifashe used
o Chcting monomer of Clossinker can comprise a Tethaciylate MORGMET Of CrosSIke? (in ofher . < <
words, a monomer or crosslinker containing a methacrylate functional group).
[00128]  The use of slower reacting hydrophilic monomers (as opposed to faster reacting
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
process, can provide wettability to the polymerized lens body. The non-fully crosslinked
agents, such as unreacted or only partially reacted monomers, oligomers, linear polymers,
slightly crosslinked components, and the like, can be extracted from the polymerized
component of the polymerized silicone hydrogel contact lens products, or can remain present in
the polymerized lens body following washing.
[00129]  Additional Hydrogel Components. The polymerizable compositions used in the
lenses and in the methods described herein can also include additional components, e.g., one or
more initiators, such as one or more thermal initiators, one or more ultraviolet (UV) initiators,

visible light initiators, combinations thereof, and the like, one or more UV absorber agents or

compounds, or UV radiation or energy absorber, tinting agent, pigments, release agents,
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WO 2012/ 006488PCT/ US2011/ 043288 nacroner or prepolynmer, or can be used as a
m xture of two or nore discrete nononers, nacroners or prepolyners. For
exanpl e, WOR0MID6488 of t en provi ded as a m xture of sili @OMAISITLAIIIBH]Y
conmpounds with a wide distribution of nolecular weights. Alternatively,
sonme Qf. I il - cant ah Nl , -OLn o, t.hat can
pe usiniee shBRuiRLRYE! RheFARRTELS THIAGHE TBIGR B BB CHER B o or
nor e presendisslosuracefornas a comppuehal anyrehemival dpedi proveied imthegeeseatr hydeogght s.

For exanple, X-22-1625 is available in_a |ower nol ecul ar wei ght, version
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vel ONivhRiSh@helbsbdty FofRE RialthEnld Aty gl Pl s 000 Dal tons, 1001161 The
e conpo escri pe e

pol ymeri za itions for use as rein may include one or
nor e [09d36iphdie polpmerivable, comymisitidng gnayi dongoise -ohe e thyrdriojpiatiri componndser s.

Exanp) es of such silicope-free hydrophobic. nononer.s incl ude,.w thout
7 b RO BRI RBSble A AR PP TRE R e BT G CRPASHigHe Spertnal
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cont AVALOR.-51), 0! Q,?iAioﬁo@az.a{e?fﬁ?butmqﬁmwi | qVRAOEEIT, canahg usediin

conmbi hation w'th sillcon-containing nononers, nmacroner$ or prepolynmers in
t he padopistryickhbkaecobpuile) (MAZO®-B8) m Ixirl VAZOR hemud einigiatdrsy thel gradee

hydr ogel s, hyd i Li¢,nonome onents include .those that . .are .capabl e of
pr ovi g'i“ﬂgefé%é/-i é‘f;g? é*[)%&t etigéz% SIS JpmpRrapregt Wcll%%{%{l]’e i‘ﬁlﬁd{}gﬁgﬁe(‘%ﬁaﬁf wat er
cont effsohRiochRe10 BSus.LAINST thy A2 O th&fiml Mok ABriBed hiveinhré hiRbREFom

pol yneri zabl e conposition conponents. For silicone hydrogels, the total

Pydr oPuPont Widmingtors Redn Llge’x)'f Additippaluthemsalyinifiators, tincladiog tityigss svivel] as or
t 35%. t % (W f bout. 40% . b
006 ( ret oy of fltalle e PYAbtedrom Sitntd pyen OBEMABT A St il3n, °be

i ncl uggBto@s cohRctieadcsRbh bk GbrRRANEIS polidieziahbly coMPssitionsathal GagprisefRom
pol ynmeri zabl e doubl e bond, at |east one hydrophilic functional group, or

bot h. atuh A15&s (wiw)elapri §.8 WnivdWouHirem wbps0-1 clWit to Absut SGYmsWay) Wi ny | |

acryl %z Idﬂ%?r()}ﬂek@errﬂglri kam.do, nethacrylam do, fuinaric, maleic, styryl,
i sopropenyl phenyl’,” O-vinyl carbonate, 0- vinylcarbamate, allylic,

0- vi npi0astt y| anshd\-examyple, | et polyanediziblyi oythposititn daublbe hopdlymerizalsiae
exanpl e, the hydrophilic nongQmers are vinyl -ﬁgnt ai ni ng,(% an_acrylic

1€ i 9.,
cont afempRitiopsssentiolly fisa sbpElY elsptbet/ sty ehp thsnRAly BT ZblsiPmposifion s v ny|
cont ajni Jo Ll as
or oso SRR TRRGH e e S 3P o e TV ARER S Tle DY SIRGLERap e 4120 Mo
necesstaoriey that reabibiits mélativedy highndtsorpGon siahes éd thesUN -A ubsget ofodboac 320-330
noi eti es as descri bed above, an "acrylic-t * or "acrylic; tai nj ng" or
Ror y | BERTEATE. b H IR nsBagnt ShaSeAbORt RS A dicertriesaef Y aberhers
( CR Hrl RO Bhotbierh&iZRbleShyfdrSky beitdphhonks afld lyn®¥riZ8 Bl DAY btriaddles, X 1S O
or N, whi ci?a(l)re a}fﬂéo kngvm}l_d[ro yponrIr)eriozne rea ilo3k/éfjloy " " ’
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-
methacrylyloxy)propoxybenzophenone, and photopolymerizable benzotriazoles, commercially
available as NORBLOC® 7966 from Noramco, Athens, GA, USA. Other photopolymerizable

UV absorbers suitable for use in accordance with the present disclosure include polymerizable,

ethylenically unsaturated triazines, salicylates, aryl-substituted acrylates, and mixtures thereof.

The UV absorber can be a UV absorber which has a lower level of UV absorbance such as, for
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[ 00120] For silicone hydrogels, the hydrophilic conponent can conprise
silicon-free hydrophilic nononer conponents conprising an acrylic nononer
(e.g., awonromsoesssth a vinyl group at the a-carbon posipCirars2@nd4i2ss
carboxylic acid termnus, a nononmer with a vinyl group at the a-carbon

POSi t L 0N Ve A6t Qﬁl s UVatortRE GhichaRd a MYgHeP RRVEI ém‘v'aﬂydrb&ﬁe a9
(CH2=CH ) ronorer (i.e., a nonomer containing a vinyl group that is not

part fofr eaama]cr NORBICRPI66] Gérkcgdllyl dpealsng, st UVeabambg/ﬂ ifcprasent nepovidedlinide
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acetam de (VMA), N-vinyl-Rethyl acetanide, N-vinyl-NetH or mani de,
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of VMhth@yti@smo(Riactie mldacé@)mm&@avmoml Arr@n€h@xRAPC émpdnye Atiomd,

vi nyl - cont ai ni ng. nononer content of the polynerizable conposition is in an

amountrelaadyi hg-Biskahydroxyethyhaming b8 P-agtivgeengdigne ebig(2-propenois)estrsut(RBo v

w
S012) BBHEEH BT BT S0RAR bt RRadE RIS aldbyiragihyl methaclate
and c@BHcHPMeEs en'tBlue HEMAND Onlier eaagplagy finting @b@ww&&l%léwﬂ\@)r éx)mqﬂ@ljh 45%
(ww, or from apout 2% Q about 40% ( \/\%’ of the polynerizable
conpobi¥iFaient ApR ‘Fa“é’PIP wop?wé 29@%90483% tha disglepysof Mhichyis ARgoBRTatRtown i n
th l;

hygr g{) Ltﬁat::rﬁﬂetpﬁg\/éf f&%m:éa OlHeP }&?‘bcar Oa{é@ﬁts FSAIR 1§§c<ﬁ1rr@arng:§2‘8th the Us.

cVv onate or viny nononers di sc

Pat . piesenb dﬁﬂmsﬁa@!ire pinhlalbdf}enimyqbrgmmdntd such axplnhhlomnmnﬂmgl phitteaddayaride i n
U S. Pat. . .4%]90 277b0cher. abl.e hydr.ophil.ic m)norrers%:/llrgB be
appar SFEDt GUroRE-ARMinazepbpioys pxi (ChrRIEn i And R BRI PH4ES HBh &5fker s

Whi ¢ hydTRY, DEroWRC AP BlaRk Ebldra!t Opﬁi}ﬁn klé/r{f? suld aE NRalbfS Sﬁ&ldé' &%%NAM Be

i ncl ude hydr ophi I'i ¢ nonomers suc di met hyl acryl am de
2- hy dinsspetdtgd. Exoerogrtaineapplicgtoms.oh mntthe@ifwomﬂe may- by dmployed. hLﬂ employed

TononiPReEFis N eah bf prebetih s RN fomrBentr B TNb RERu Flb quty ov
NVP  apelabduk 1 94r(@8w} 10eibe i 1086 ewRNPOI0MREE 4% (w/w) to about 8% (w/w).

[00133]  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 typically present in

amounts ranging from about 10% (w/w) to about 30% (w/w). Compositions having relatively
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[ 00124] Addi ti onal exanples of materials used to make silicone hydrogel
contact |enses include those materials disclosed in U S. Patent No.

6, 867, 245¥v0[2021@648€r ossl i nki ng agents useful in produci rgTiUsSROIPHERENt
contact |enses, such as the present silicone hydrogel contact |enses
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pol ynél’l’i‘ezné‘lg‘feé conposition. [00126]1In one exanple of a polynerizable

conmpo hen, &; C 1 i ' i . I.r st

react IR, SiGorkXTRRRhG MaR0 SRR 1 5Re o EElucR) RS Rifedrer S
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Crossl, Mfdifﬂlccﬁ’ag&“lbtrgﬁl\é?ﬁ@, Serdof&n! A da¥aff1edd &, SidHlceh rI]lt P 1hRBelekimple, the

reactivity ratio, and the second crosslinking agent having a reactivity
rat i olesis radair with aphthabneiceliyd acesptably imteftabla tanterior andepasterior exefagdsewithoute | ens

precursqr conpqgsitions i nc] yde,,one or re renpvapl e additives. For
Eap PR T S0 PR AR | (0SB ne UEoghdliey Pignge ‘of an
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[00135] The polymerizable composition used with one or more mold members comprising
the thermoplastic polymer having low UV %T can have an average polarity from about 1% to
about 7%, from about 2% to about 7%, from about 3% to about 6%, or of about 5%. The average
polarity of the polymerizable composition 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
polarity of the polymerizable composition can be calculated using (a) the total surface tension
(oL") of the polymerizable composition as determine by the pendant drop method, and (b) a
calculation of the disperse component (o.°) of the total surface tension of the polymerizable
composition by determining the contact angle (6) of the polymerizable composition on Teflon
(polytetrafluoroethylene, PTFE) by using the equation:

(GLT)Z (cosOprrg + 1)2
o, ~

72
The measured disperse component of the surface tension (o,°) can then be subtracted from the

measured total surface tension (o.") to obtain the polar component of the surface tension using
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conpositions, such as by providing two or nore nononer types with different
reactivity ratios in the sane pol ynerizable conposition, it is possible to
control twe:2etmwes8 whi ch the hydrophilic and hydr ophobiPCT(US2@11/043288 | cone)
nononers react during the curing process, and thereby control the
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adhesion energy of the mold assembly can then be calculated using the equation:
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[00131] I n one exanpl e, the polynerizable conposition can be a pol yneri zabl e
conposition essentially free of a UV absorber. Alternatively, the

pol yner i 2sbl2e1200m38si t i on as di scl osed herein can furthecTasopuios2sat | east
one WV absorber. The WV absorber may be a UV absorber that exhibits

relatively high absorpti qh¥absBierb{ =t@cO\s A2 g §f'dpout 320- 380
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hi gher concentrations of diluents tend to, but do not necessarily, have

| ower ionoflux val ues, reduced nodul us, and increased el ongation, as well
as wat er woealk/wpss8i mes (VWBUTS) greater than or equal t®@C2USsEcOMIISS

Addi tional materials suitable for use in nmaking hydrogel contact |enses are
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tests or assays which are conyventi opal andoéel known ing}%{%@ pol ymer art.
For examfies (¢ hwithipet eopsaysomalding sustace)n el hs Gopsast leng iRl Siembish AN pe
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conposition as term ne e pendant drop nethod, an a calculation
of t h&odiesmaplee theofepmie nontdat Vikds) moid membenhad asnollmgesurfans itlot defineshthe

pol ymer i zabl e _conpositiqgn by determnjn he contact angle (io of th
pol yméPiesigh Pk fiohpstace B1% A o0 ey fat B eprs6 Ay Ple, | BRSO,
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meas urpestetiot edntaatrlemsc molde meimdwer.( LFy dxemplst dhan sedoed pohtart tospoeld rmembert he
surface t(fnsi on, USi ng . .
includes a molding surface that defines the posterior surface of a contact lens produced in the
contact lens mold (i.e, the second or male mold member has a convex molding surface).
[00144] Further in reference to the present disclosure, the first and second mold members
comprise, include, include a major amount of, consist essentially of, or consist of a
thermoplastic polymer having low UV %T as described herein, such as, for example, PBT.
[00145] The first contact lens mold member is placed in contact with a second contact lens
mold member to form a contact lens mold assembly having a contact lens-shaped cavity. The
method illustrated in FIG. 1 includes a step 104 of closing a contact lens mold assembly 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.
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WD 2012/ 006488PCT/ US2011/ 043288 t he equation: aLP = alLT - aLD . The average
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can beontatted Ibytaelchwxhaseﬂaro of 4 lnet Gamoldlingeordt wladdénskaatretessdielexample, thdhesi on

ener of. the nol d can then be cal cul at using .th uat i on:
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herein can be used to cast I i cone hydrogel contact | enses using dry
denol giohgnariztdats, bodyy onle hydslion pmﬂfso@sparmllyb@t fulldrhydcmwﬂlqjhwgogﬂla dens

Serensing L 0dins ik G oo VSRS L PR R e o e
pol ymeipt@dddEins 10RHhapacdvitg offantbl@ sssenmblyyafl autifly PRIBR may be prov1ded
on or in one contact lens mold member after dry demolding of the contact lens mold, or may be
provided on or in an extraction tray or other device after a dry delensing procedure and prior to
a washing procedure. In one particular example, a delensed polymerized lens body which has
not been contacted by a liquid can be provided on or in an extraction tray or other device prior
to being contacted by a liquid such as, for example, a cleaning liquid, an extraction liquid, a

hydration liquid, and combinations thereof.
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under éachestes tao Sth 198 prfedeganlding rthe aplé rassﬁfreﬂ)é urlenQlding gsfers & theyprosess ot or
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process. oné ‘exa e ¢o tion nay co rise a
pol ymen, oo mmnanamhn whntatt With quﬂsorrermfsﬂllelmklddmmmbbrs atfhtbe madpssambly. dfort he

pol yreri zabl 0Si.ti o r ur| g process., The. neric
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does mlemofdingrpmaessiiusad, theereswting pelpimerized lens body remaining in contact with one

mold member 206 has not been contacted by a liquid.

[00150] During a delensing step, a polymerized lens body remaining in contact with one
mold member 206 is released from the one mold member with which it was in contact, as
shown in step 110 of FIG. 1. The lens body can be delensed from the male mold member or the
female mold member, depending on which mold member the polymerized lens body remained
in contact with following the demolding step 108. Following the delensing step, the released
lens body is a delensed lens body 208. When a dry demolding process is followed by a dry
delensing process, the resulting delensed polymerized lens body is a delensed polymerized lens

body which has not been contacted by a liquid.
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[ 00143] The present |ens precursor conpositions can be provided in

contai ners, dispensing devices, or contact lens nolds prior to a curing or
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nol d gebemdizgd lens bodys whiphlids hotdieen tentactedby héqpidlpyivetd thallydratompegili4.on i n
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in polynerizing the conponents o he | ens precursor conposition. The
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pol ynerize the polymerizable conmposition to a | evel such that the | ens body

when d_rlécessed (e.g., denolded, delensed, washed, packaged, sterilized,

gg‘r’] : ; C[{]ﬂ%ig?blﬁft&f ddnfh@hP! A% SftontHy AachiRs NG AHFHHREME Jolym&itd 18% 2
body, the method illustrated in FIG. 1 can optionally include a step 116 of packaging the lens
body to produce a packaged ophthalmic lens product 214. For example, the lens body can be
placed in a blister pack, vial or other suitable container along with a volume of a packaging
liquid, such as a saline solution, including buffered saline solutions. In one example, the

hydration step 114 and packaging step may be conducted simultaneously by placing a
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[ 00147] The pol ynmeri zed | ens body which has not been exposed to a liquid
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unr eac¢t ed~ mon r | i S i r r ot gents
wni on e TR TE LBon BB TR irr Rk e ik F SRR BN o R sdf 7S Ve
t 0 t h@aftian$ o Guly BLtra&dfulineiytratel e botrexedet and bpharethe paekagal SPhibalmic
understood to include one or nore additives, including diluents, that can
be ref&8dY-r om t he pol ymeri zed | ens product during a cleaning, extraction,
or hy kPN pr . ol i L ]

e S0 pOnE 4k i h SRS 6l by 3R oL A ol Afany

cr oss-okdenkndionin day aombedtipml yners of extractable materials that are not

cross-linked to or. otherwi se inmmobi]lized relative fo th ol ymer .hackbone,
network, or matlri kh&presqat I“é‘f?§“‘?fbc¥91.ate§0@139‘1‘ﬁ&th9érOéﬂi‘i‘aian“FWi’é‘ngI %}ﬁ%ﬁezabl e

Conpos'ﬁd%&géﬁcoﬁtﬁt‘%léﬁﬁﬁat}@ﬂ CF*;"PH%B%? ed in FIG 1 includes a step 108 of

denvol di'ng e nold asse | ding refers to the process of separating
two nol d nenbers, puidngs firstl mokinoheibambmd akecobndembkl member, dhevbird msldenbl vy

ol y et seBrRy <PRE AroIging futfich SeEReCHOgRBIY S amgny St ofd d
menbercpift Rhs bhE theWecdi rﬂola%ﬁaﬁtse?,cuﬁ@ﬂlsﬁlg afdaﬁg@)a ﬂﬂ@ld:i@mufag@ Yonffg@kddoli N9

the denol ding process, the polynerized | ens body is |ocated on, or remains
i n conmalsta pasterior geifacornd agfontaelens |tk meldieg surgke phat lnait dnaot theifirgt. meldr

exanpl e he nerized,lens. . body may be.lo e n. . 0or. in i th,

t he narpgmh%rl adlla% eé;Pn% P“’r‘@eg‘é’ 49 %%%Rrg#gba ’leagfglilxent‘ljlgxgxh pé%sglc\ﬁo%y%?e?@ﬁ&e&g\egnnl e
nol d neidief UWhaRsndittahics g shotd 0101 9E®%boiitS3. 0B the & nidld whénitRg and the

pol ynmeri zed | ens body remaining in contact with one nold nmenber 206 has not

been cegent madd pyerabdri bpingl configrgb iofpimg dengshanedi eryity t Bprebetwsen ywheni zed
| ens body..r epai ni i tact wwth one nold nenber 206 is rel eased from
t he onceo% %{%ear%glr%agm tnI{lb(? ich it was in contact, as shown in step 110 of
FIG 1. The |ens placingcarpobaneizhblesaingosiiont bempeidieg mpla leasrbare silicodie
femal e nol d menber, depending on which nol d. penber the pol yggég zed | ens
body reWANEE MANQIBE: AHICORICORAING MACFRINSTh S1lIFAMSPRIPIENS PEFOIRET. ©5] IWwi ng

t he de ' LhELY £ ' : dy 208.
non s bnthaBer bl R B o e o B R X e
resul ting del ensedsspmblmgethie nald lassembhyobly pliasing tlitedeeorsbmojsohymber inedntaeins

body which has not been contacted a liquid. . .
Y with the f?rst mol(? member so as to o¥‘m a ler?s-shaped cavity therebetween with the
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WD 2012/ 006488PCT/ US2011/ 043288 [00151] The nethod illustrated in FIG 1
optionally includes a step 112 of washing the | ens body by contacting the
pol yrmeri 280 2bemwe4s8dy with a |iquid, for exanple an orgaorwssaliwei?ss an
organi c solvent solution, water or an aqueous solution, to clean dust or
debr i Spo{lﬁﬂéﬂz%r% cbﬁﬁsasm@ﬁyomalﬁe@?ﬁttﬁ@rehs Tsllih?)eli eRGtyRITdNe hold KRNy exdr act abl e
materital's fromthe | ens body, or to éor partially hydrate the |l ens
body. The washi nglisicting UMllgmstht(mghlthﬁ alo wcmbly igtax ﬁhad@@cshépe%‘gﬁt}’ﬁatt@d | ens
body 210, own in FIG 2 can. 0

contucLBE RO R MREEbIE CaBRRAon Hahe R eBEY, PR O s gy rfered

pol ymegictied ﬂr@dﬂﬁt BRdNe 128RhiPedLakily Qﬁ’ﬂhéi%ol&\ﬁaksﬁnfﬁl‘ﬁ the|pdl d réd¥fiona

del ensed | ens body 208, and can be conducted repeatedly during the
nanufqnmhmtqgnpmnmgasﬂw¢mKMwﬁqgﬁcmmmbbmsbwalIy washi ng the polynerlzed | ens

body, the nethqd n o ncl de as 114 of dr
pol ?;meri zed | e% ﬁlbed)}ngfﬁfg ‘ﬁl a‘?{%'tl?fﬁ‘ge glgep?rl gg}g |eﬁbl1°§§1é %W‘ﬂg |Spneg(jt a
pol ynBihct&H thEMslefPEie Berfbflafic podyReralk ahesl f B Gindneiftendesdifesin wbé wat er

or an aqueous solution to forma hydrated | ens product, such as, for
exanpl®)1% tsabhdut 838%hydr ogel contact |lens 212, as shown in FIG 2. The

hydrati on step full r partially.h dra t he | ens

exanpl e, the pat iﬁléer.%ﬁ c?e(ﬁpa%dgfeﬁf s “ﬁ&‘?ﬁ’r“éﬁ SEooding #‘%ﬁﬁglge

del ensgebrag tTRYVEZSUV aRRsAREMcAGE B8 alREst A tMBFﬁgm %qy@er R)deteriingdi d
prior to the hydration step 114. In another exa e polynerized | ens
body whicthrdnge hﬁwamlmthﬁr@n@bommo.ngncanmswr@bquz8@0 P@W@%ﬂy remaining in
contact with o e qui d
prior to the h dr rr&) ({fl%g}ﬁ ﬁmet%ﬂ’i exg)(?rr%l“gfge ny rat‘?ag%)é/s?%éc{lm

can ackhesinhné keval JMG‘V &idn@rﬁlt&h&poﬂthé atldstand elhmplaguslbapmérlﬁ detemm}nzﬂ

anot her exanple, the olynerlzed | ens body which is. hyd din st 114
can beusenaow anile P g tfl) plasiis polymar haying & duckmsss,oldmm a[’ ;afﬂf%mésza te the
pon ‘% | ens body which is hydrated in step 114 is a polynerized | ens
body contained in a nold assenbly which has not previously been contacted
by a liquid, arsd The Ih@tﬁoatdforanﬁtppceﬂmg canfalemngs emsbddohéntdeatenetabptichg st ep

108 and as, part or all of a hydration ste 0015 Aft i ng, and
opt i ondhgreinihe sep 9f dHegtiE thy&l?{’ailg gcompélsffgqi wewg[zélalm gf&{/&% fegwetg hod
"'ust; gﬁﬂ) pw/orh 0 abofi) .gwmﬂ{d e k%khtﬂﬁd@aﬁ%)ﬂcpftﬁéﬁmmaseaﬁmgl ng the

| ens bo to produce a pac ed ophthal mc | ens product 214. For exanpl e,
the | ens body danThe méthcdadoﬁ @anp jrecestiney qmaﬁﬂlowmglendrodund:m/rfezgunetaamce

cont ai ner al th | f k |

o SRbhBr Bk S EaRRa PR B IRy WP s
hydr at ifatis¢ fPrelidée BRYaRATIHARI Y | ?Hnéfﬁu)é REHeABHUERE Sivity by eaess% by
placing a WD 2012/ 006488PCT/ US2011/ 04328

during the step of directing UV light.

7. The method of any preceding or following embodiment/feature/aspect,
wherein the at least one of the first molding member and the second molding member
comprising the at least one polar thermoplastic polymer 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.

8. The method of any preceding or following embodiment/feature/aspect,
wherein the at least one polar thermoplastic polymer comprises polybutylene terephthalate

(PBT).
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pol ynmeri zed | ens body which has not previously been contacted by a liquid
in a blister pack or container with a portion of packaging liquid which
serves aswbabte/meqsackagi ng liquid and a hydration sol ut iPem/USTdea/op2By meri zed
| ens body which is hydrated and packaged simultaneously in this exanple can

be a del ensed polpEeridRsl |#NenP GH¥ceMpisC br NRfonaly RiMBHRMNL fealREBseONt act ed

by a liquid, or a polynerized I'ens body remaining in contact with one nold
menberwheidic thé ackthnak fyther icomptise bextsp obstratating thg moldi agegmably visingeaslsy h t he

| ens body and the one.nold nenber are pl.aced in the.pac e. ,00154] The

bl i st éiﬁmﬁéfg!lg &e%%ﬁf”il?%gﬁoﬁf n‘ﬁh‘é”ﬁ@& @ﬁheﬁ%h‘efﬁaﬂmuﬁ% ﬁ@g 6‘?0&% J‘éf"'“ﬂ& can
be seabg@inifd theALRSEEHYE MakdhgSth€ ldnk Ib6RY in @88ntBAGWEL bt &R bflR@ne Wifele fidsd of
FIG 1. For exanple t he packaged ophthal m c | ens product can be exposed to

steri Imdﬂmg:nmmam&lécsécqnddmddmnber.ncl udi ng heat, such as by autocl aving,
gamma radi atio -beam,radiation, ultraviolet radiatiqn ike.
Dependi ng uponqp‘njhﬁr _"}“Sas"ﬁﬁ&e%" dtL‘Iégpsoruéozlawn%gngmg;)f)glrniieln?’?e%ﬁrgﬁsdﬁfgcess
can algRr&g &N@m%&o&éfﬁﬁhei‘|cbfa‘1[;(>ﬁ§esfabﬁtép’ ofereldadiff thef lehd bodyyllomtte ofy abérly
extract and hydrate the packaged ophthal m c | ens body. [00155] The present

i nventdnemfithe firsti owld menther padviheseaensempls) mambeti With tdneheis rernaiss it cigctor der

and/ or. jn_any.conbi nation; . g1.Jhe prese Javentl on.,r s to a
net hpof_ou?WWﬁn_ ag‘%ﬂ{’ﬁfp& 518 08n8 Wd%@&éﬁln%%ﬁa%c{]wﬂelﬁls détg%jy&tc%k%frv?si ng:
provi dipBRcatiohiof 8liqiml 6 (REEREBod3Hd ThesRfiP bRk mBlddnembder, the first nmold
menber conprising a concave nolding surface configured to nold an anterior

surface of a cdmtBegs meshed afdanheprecedingd orpfodlominen embodipnt/deatiyge/asReshy ex

nol di ng, surface gonfd gured to I . i.Qr ens,
(e rorrey G5 Feied ihpbRfb iR By Foap WRGH, ShefailARed 200,
mol d NRERAE b6@ Rsianiadgaring @asict Aipte éff1essthg abwui D0QPol yer having a |evel of
W transm ttance of from about 0.01%to about 3.00% toae fit)'st n})l d nenber

and the second lAolke restbed derhy RIseRdingy 08 gfodlewing: rpmbodupent §??é‘5€&_sl?,e§¥/i ty
t her ebv%er“%ﬁQh@’ﬂ%&oéﬁﬂP!nQ&%n%? oft 1P, gyﬁ?ﬁ Jomposition contprises a Iﬂg@t%gﬁﬂica
NPOSI 0 a nt ai ni ng

pol ynerizable c i'on conpri si at 1 east one silicon-c

D NoMahondihdrivatnarcNAtiml grougp. macr oner, silicon-contai ni ng prepol yner, or any
conbi nation thereof, and b) at |east gne hydrophilic noner. in the first
mol d nenber;  13. The method” gk camyhpreqefiing, r ”c.‘l’evé\%% eﬁ‘ﬁhrgg“ﬂ?‘tjﬁ? ‘HF%@@p"t"ﬁe

second, (Ll HEIEHEod s SABhAon UllchidybikdgS! Ieipbelyrerber 5o as to form
| ens- shaped cavity therebetween wth the
14. 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, silicon-containing macromer, silicon-containing prepolymer or
combinations thereof, and b) at least one hydrophilic monomer;

wherein the lens body is a UV-cured cast-molded in a mold assembly
comprising a first mold member and a second mold member, at least one molding surface of
the first mold member and the second mold member comprising at least one thermoplastic
polymer having a level of UV transmittance of from about 0.01% to about 3.00%; 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.
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WO 2012/ 006488PCT/ US2011/ 043288 pol yneri zabl e conposition contained in the
| ens-shaped cavity of the nold assenbly; and directing W

i ght thrwoghi2doesssol d assenbly into the | ens-shaped caPCTyusta@1ou3288t he
pol yneri zabl e conposition in the nmold assenbly, form ng a cast-nol ded

pol ynmeri zed req@.ltA%oﬁar ﬁ’igh'l‘BEr kdt LdRe rﬁcﬁd(ijlﬁg sdwame&aecﬁya&geloém}ut&e 168 Body,

assenbly, the polynerized reaction product conprising a silicone hydrogel
cont aothereinshedomdid member compriseat 1ddse onethenvoméstia ipplymer desingg levelfodlUVdwi ng

enbodi nent [ f eat ur g/ aspect erejn the at least one ther astic palynmer
s teBiage ohiomamont 0.0 Lhde abputr B1oP 4t & HegRopYaTaLO oD aapuriYs
3. The,ggsh1ad, of any preceding or follow ng enbodi nent/feature/aspect,

wherein the Ievel of UV transmttance of the at |east one thernoplastic
pol ymf00156] det dheripnesentoingentinrangeclode way edrebigation 6f thesabaigus AsGureawonet er s

t b 00 t . 4. Th t hod of di.ng.,.
o | oRiHEBIEB AR f Rl e s duth I RBIPESeR Spa PRORRPIY Aoy EPEHAIEt ance
of ther dfscloSas feall&s F&%fn”ﬁmoﬁﬁﬁlbl%d Rty oethel el fIVEhNGH attP b JinditfRPke of

the thermoplastic polymer having a'thickness of from about 0.4nmmto about
0. 9nmmintended with respeBt to Thmbirableddatufes.any precedi ng or fol | owi ng

enbodi featurel gspect ecein_the ste f directin he l.i ght

conpr k@gy el i Ve&Ffi ‘f‘?@o‘&wgi mr\él'\ﬁg‘i‘tf“)g Grargrles i‘@‘l’f‘?raﬁ ?@é‘b&fﬁéc%ﬁ \%Wg?‘}% about
90 [t WetHdshhad Qevilig. | ens-shaped cavity of the nold assenbly. 6.
The net hod of any preceding or follow ng enbodi ment/feature/aspect, wherein
the at | east one thernoplastic polyner has a high |evel of UV |ight
diffusivity, and is effectivE tQ feld@coe tap%v\e/ riation in UV light intensity
in the | ens-shaped cavity by=3#TPéss s durtng the step of directing UV

li ght [00158] A quantfty JNSOARINDE 0K @hyley eiwgDalghslr (EVOIpPpblygher (Nippon
enbodi nent / f eat ure/ aspect, wherein the at |east one of the firsf, nolding

nmembeGohsgl, Lite Qeakendenan)) avargpromidsd rin esanplar arrpglleh formy SQARLIIEhe Hovasr

t her I [ ISy f i N i ' Q@g” ol dngo!

used ”?Jg 3%’ rlﬁg}“ﬁ%l ﬁ%e%%@?ﬁ%sﬁéﬁ% a(ﬁﬁaeaggé%ﬁgbg%%m%%? atur gﬂ(ﬁ‘om dbatélgt 30 C
t o abeBus5%Git G70kih iaf detbiginedjisiegd & sampio having a thickness betweéh 0.6hen amd OLGhnaf any
precedi ng or follow ng. enbodi nent/feature/ as(?ect wherein \;tnge at | east one

pol ar 1@ RaYen¥hRvesagecP Pty Feam abowsri0%eto AR e Yoy PRt &N BXFTaBH FYHACE (CACTEREY)

about 38 mN/m. A portion of the polymer was processed by conventional injection molding
into contact lens mold members. A polymerizable composition for producing comfilcon A
lenses was prepared, and was used to prepare a plurality of cast-molded polymerized silicone
hydrogel lens bodies as illustrated in FIG. 1. The average polarity of the comfilcon A
polymerizable composition was about 5%. When the mold assemblies comprising
SOARLITE™ S were used to cast mold the comfilcon A lenses, the polymerizable composition
was found to have a spreading coefficient of about 12, and, after curing, the mold assemblies
were found to have an average adhesion energy of about 58 mJ/m?. After UV curing using an
in-mold UV light intensity range of from about 40 pW/cm2 to about 70 pW/cm?, the mold
assemblies including the cast-molded polymerized lens bodies were dry demolded to separate
the two mold members of the mold assembly. It was very difficult if not impossible to separate
the two mold members of the mold assembly 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
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WO 2012/ 006488PCT/ US2011/ 043288 9. The nethod of any preceding
or follow ng enbodi nent/feature/aspect, wherein the nethod further conprise
a step ofweepmrmbtisag t he nol d assenbly using a dry denolpdirng2emiolszds whi ch
does not involve application of a liquid to the nold assenbly containing

t he | . [ d¥olidif® Meafil ddinbldi of
the f AR RaY tpsh 8K P Igkl nRE LORC oM MCTEY dehblail Sep Aok lnBe 2 1o
of anproeesoemiused trrefeasd theipolymenibetlienebadiéscfatm tley @reprelt], mevhigar evith whish net hod

one. ofiey hEARES, PR RIS b HEMGUER ¢ aRo| TharisIEAsrS WP CORGE FTE
rensl E‘lf’ovﬁciﬂée&ﬁgtv%}leé ﬁgilhg‘\’/éfglna\fll]é&&% ; ndéﬁ&ltﬁﬁl?qlre,euﬁ B9 ofgaicY sdledNiend

met hod oes not application of a liquid to the | ens body and
t he ophokagebamindterilivedElie lens bodies were 1ibl tredibed using houdrfade taeaymentdo antireage or
fol | ow ng .enbodj nent /f eat.ur e/.aspect, wherein the thod further ri ses
hydr aﬁeﬁé’lﬁWea‘i‘(le 19p gontaiRiaalepenctiating meiwark ﬂgapgﬁé‘tﬁiﬂct "?%?‘gsengg%ehas an

advanglegrgrésggtgiﬁéé%er@ '??lll)}ﬂl%rat]eg,stﬁe}t hatotRithichlQ acceptably wettablel urfalbe THBt hod

of an ng or ow ng enbodi ment/feature/ aspéct, wherein the

hydr opWBUT of tinlenses vels deteemipet] yorbe abaaid 52 seconpgs sind ithersessilepsiroms eentact angle

hydr ophi |l i.c nononmer wi.th, an N-vi ny| group. 13. The nethod of any
preceBFﬂ’ﬁ lefises wps rﬂﬁneéintﬁg’aial?%‘ﬁg%f'eature/ aspect, wherein the lens body is
a confilcon A silicone hydrogel |ens body. 14. A silicone

hydr ogel contact |ens body, conpri sing: a cast - nol ded

pol yrmeri zed | ens body conpri Examplel2e(CGogwpatative) pr oduct of a pol yneri zabl e

conpositi-Qn, 1he pol yreri zaki 0Si,t 1 On .conMpf i S £ e
1T oasBh: A A PR RSP ROl BlserBlepts 8A - BB i ng
prepo mbn,orxpgshbmamaﬁdwﬁ{ ul et ffrml 8BS pol§Pophiete aaBifdbind to
nonomner ; erein the lens body is a -cured cast-nmolded in a

nol d AewearbiveragsipVilishh transpatepe ohalioyt AXGHIEIweeAd 2Anmcnd {@Orm andrehhEre, at

| t | di f fi . d
ronbert GaHh S (OB s Pischdiily SR EEOREER.GHA SEERTEATAT
t r ans gb#ioarFehdpolymermvadprdtestedByedrvemitindl infecliOfimodiflg into contact lens mdlde | ens

body has ophthal mcally acceptably wettable anterior and posterior surfaces
wi t hotenhspt iAe aplyBierigable compesiien %[qr@a@%mg qantilgen PelsBsesorRy, PrepArGd-ta8ut t he

prese u(gs];d gcg 8%}3%1@ L Bﬂl?&lft?toif NGt S 180 Bolgfhllgh]}ed) gili@orféollny)@?%eil fend&ddiddGsagent

in the Tens
illustrated in FIG. 1. The average polarity of the comfilcon A polymerizable composition was

about 5%. After UV curing using an in-mold UV light intensity range of from about 40 pW/em?
to about 70 pW/cm?, the mold assemblies including the cast-molded polymerized lens bodies
were dry demolded to separate the two mold members of the mold assembly. Following the dry
demolding step, a wet delensing process was used to release the polymerized lens bodies from
the one mold member with which they remained in contact following the demolding step. The
released lens bodies were subsequently washed using an aqueous solution essentially free of an
organic solvent, then packaged and sterilized. The lens bodies were not treated using a surface
treatment to increase wettability, and did not contain an interpenetrating network of a polymeric
wetting agent. Once the lens bodies were fully hydrated, they were found to have lens surfaces

which were not acceptably wettable.
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WO 2012/ 006488PCT/ US2011/ 043288 15. A nold nenber for cast

nol ding a silicone hydrogel contact |ens body, wherein the nold nenber
conpr i seswatoi2ms4ssone t her nopl asti c pol yner having a | @celused111045288
transm ttance of from about 0.01%to about 3.00% and an average polarity of
from about 1% to about 7% [00156fkia@pRrEsent invention can include any
conbi nati on of these various features or enbodi nents above and/or bel ow as

set f WQ1I60] n éélﬁ@léhﬁ 0§ CERNNHXB20802HE polxmgr Chrgnan Elorense ok Yo US&Y) arasd

f eat ur r onsi p ent. in ' n

i ¢ RS, B Pl dn e it R RE RS 2B EZ R MBS B8 epe

f ol | odreghtidate |cofitatrifg arExlﬁaﬂableﬁlbhbdm Sk g képofred tua hivels pedfisy @inpehgupragsent
nmet hods and devi ces. Exanp &msrl})ar ative) 00158}@A gquantity of

SOARL Riretf 228G vhgn msmdwysmalsc(b tEveHy sl ryweqf 108G /BB @éwéansn@nd

A L A Y G R AT g b ARG A o
and 4ZWIMNEXR® 200045%ad foudd @6 Rhasartialefipd e dighSiri @it vel bBationg04 1
t hi ckness between 0. 6nm and 0. 7mm to have an averageqﬁol arity from about

10% t & hbem 320pm toaiﬁanmnarakﬁefraég@t G 14 Yed cas 3d0mm gy defermaipedion @ sample Raving gor t i on
of th?h?léne\é frdR0. rocfségd DYCEORMERTE 952 %&%%'f%ﬂ 3 fiva %UP%%ON act

| ens ers. er'EI’I za e conposition Tor pro ucit ng co

| ensegpolagity Pr apaute3ts, aﬂﬂdvmge met@e?yeaaalﬁ)ua 38! mNaAh] tiyd af glagstransiiosied
pol ynmeri zed silicone %(glro gel lens les as illustrated in FIG 1. The
aver adRmpssntare efyabot 467&°CG gnportien Af the polyyres as arcessed hp senenbpnalétiedisdut 5%

Wen thgq; 'ﬁ@sc%ﬁ{m{ heR GRIP! hhh S%?D mﬂfe}ﬁaﬁe"‘@&ﬁpc*&gtﬁdgl dtﬁ?ro‘bﬂcﬁﬁl fﬁg' d the

confilcon enses he poly ITEI‘I za 0s on was
spr eadbimdilcwneAf |1msesntwa@fplaba:rad Al vaasdusedf toeprepurel agplutdiey rafl chseambddd! | es

cur | ngolgeaged e BoR N s a ahsieigd i ade. b ropras a0l W oo
to abayhfl npA E/ ﬁlﬁ@c&ﬂ SRS GALIHOGE 5940 et RO ol S ARb AR offflisin
St R i

polyrrerlz | es wer d to separate the two no nbers
of théZEtm}dEX@séﬂm 3. weie usd twecast dndldli thal donifficorotA ilenpes stho| lymwerizabler at e

e LTRSS 0L p0, LSS SO L9 R0L g T e, M o

remai Rk HIRs GRRL Bahd W ﬁak}e %Hﬁvé?%‘e dBELoNEAREY of émﬁt 59 Rl1An 00 rde Rl derhgmo! d

menbers in contact with lens bodies of acceptable
using an in-mold UV light intensity range of from about 40 pW/cm to about 70 pW/cm?, the
mold assemblies including the cast-molded polymerized lens bodies were dry demolded to
separate the two mold members of the mold assembly. The mold assemblies were 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 was greater than or equal to about
50%. Following the dry demolding step, a wet delensing process was used to release the
polymerized lens bodies from the one mold member with which they remained in contact
following the demolding step. The released lens bodies were subsequently washed using an
aqueous solution essentially free of an organic solvent, then packaged and sterilized. The lens
bodies were not treated using a surface treatment to increase wettability, and did not contain an

interpenetrating network of a polymeric wetting agent. Once the lens bodies were fully

hydrated, they had ophthalmically acceptably wettable surfaces. The WBUT of the lenses was
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WD 2012/ 006488PCT/ US2011/ 043288 quality was | ess than or equal to about
10% Followi ng the dry denolding step, a wet del ensing process was used to
rel ease twe 2plopsssi zed | ens bodi es fromthe one nold meears2eiois28hi ch
they remained in contact follow ng the denolding step. The rel eased | ens
bodi egeihied Y0 HRAMIU 1% WRSARI aHE 1 1AY s8RiI8AHEP ¢nE & hﬁ_ﬁl}@%f&ﬁé ediskalviay free
of an organic solvent, then packaged and sterili zed. e |l ens bodies were
not t detatngidedit becpbaus26°f ace treatnent to increase wettability, and did not
contain an interpenetrating network of a polyneric wetting agent. Once the
| ens bodies were fully hydrated, they had ophthal m cally acceptably
wettabl e surfaces. The VBUT of thgxafipres was deternmined to be about 52
seconds, and the sessile drop contact angle of the | enses was determ ned to

be ab{163F. Axmapity of ARNIIHFRTA6:202 PRIOpalsor (SMaHeensn, dhe MNethxTiongDH3066

pol ypr opyl en Jotal Petro 1 cal (oYl ust o X USA) ) wa

provi a‘@g R“h“@?‘éﬁhgf&?“la? %B@Pﬁ%%#ﬁ\‘“ﬁﬁ’e%@%%%ﬁ gﬁgf%gisf%siﬁ Ot)op*g ave an
aver a?@%/%yléng herephBIaRAGEABY RF iFb&isn MOMHRLIWAS a IeHPeratiind oft deNeatioand of

47% a 70nm as determ ned using a sanple having a thickness between 0.6nm

and Oumden a A.§9oMBaoleadfoft aheupsFrmandvrsleprod4s MdBa hgadc oh abeitti K3&F. bethect i on
| di ng_int tact | i, zab) i 1
or odu B HFRE ISR R e carhuTER T Blrs0d P8 RSt VPR Lialigh”

p! ur aliiahsmidthnsAstel BlaBee D! YiTefrbASR08M! th A0 @) Yeld @ about O RATtST0AB
illustrated in FIG 1. The average polarity of the confilcon A

pol ynmes detatyhined onposinpledrvingsa tiaknesssifront P dmmuto 8JmmARNTHER V6 #2401 d LV
l'ight intensity,ran f 0 t C nol d
asconti T eB0 L IGTREE o shETDABRS o5 oy E g PHAR! 1l sEuttiecitrey’d1°
denol dBsuttI8 HBPAL A Portids dfwhe PBllythe Vil irscedded thyeconmbsticaab gijddtigpn reldingw ng
the dry denol ding step, a wet del ensing process was used to rel ?se t he

pol y méittp 2o tack s yelidememperin Ahaolas%rlﬁegalﬁ corpeation frprRANcing Fﬁ@?l G988 ned
in conp 1.9 |.di é ' : e
ubseoiet 1o° isBfle uld o G ShaRt ERjurding o 228330 PR PRAZ Y

or ganihgdogtl &mk , bddissnapalthsagred mn#lGt ér iThe zedragd hpolaritysob dei esmfioe Aot
treated using a surface treatment tg increase wettability,.and di t

cont aiPRIYARETiZAblE CAERESIHOR W38 aReytye« Voen themo ermbligs ¢ IS%W& t he
| ens i A2\, t S

i oh B e R s S B Bl Sl ha e
Exanplfeuriil tolG94d 6Gpreadipgantificienodf SeuANEnd) afkdridg,ABF npdd wssemblidy worea,

Fl orence,, KY, USA) was provi.ded in nul ar o el l.et rm_CELANEXO 2000- 2
s i ikt oL Sees BboH ey Bh AL 3R BT B BE NG e ine trieh

lubri G- uVtligh ih%ﬁﬁ%ﬁ %f%%fhﬁéfﬁ FHolBlb1 W/ EEREBBEW B piv/eRdUthe236/d When
measured using |1SO 11357-1I, -2, -3 at a rate of 10C/mn, a glass transition
t enpe raatenrhdich aichuling thetcasio@oldaé polyswsiged ens bodigs W8® dry3Emolded @ sepFatgt a

rate of 10C/ mn. CELANEX(r 000- found to.have an average 1.ght

t rans(r)ﬁ’? %%%E@‘ﬂ@\?@gergP%&%}?ﬁ@si@%ﬁe&ﬁ@gfﬁ%embﬁlg\slzf'fffnr ag{lg?’n oqe%/l%éﬁi? 0.12
%W at +3 B aSmoRt RefibBeditina PoSaipked ayibody oft tceptatte Jualityf fopMs® abrm t o
0. 7mm CELANEX(r) 2000-2 was al so found to have an average polarity of

about c8ntactalengvemaigingsiordoatast sty ave raeldunembernilhenyidd ®f fdegolded mold
transifgi e . ti I r

pr oco bbbt FLBRRA Hifh, Ehs BARK of clnipis QB eiSiel B S UBRp WB0ut 1
A pol yses.i Esllveng el dsi deaoldingr stpp, 08l wedt nigledsinf i process Avdseised Stovweteags @ar ed,
and was used to prepare a plurality of cast-npl ded ptg[éyrreri,zgéj .Silicone
hydr ogelymesized dersi bediess from thet ongr wigld member with whichatheY Agmaiget dn icpPtagk t he

confil . rj C Lt 9 t | d:

css e ufig Al YEEIEAP uEny PP AR I AR e bl MEpER Line an

conf i lagoeoud sbritisr essehtidlypfrtey ofan aagjahie sobrpo sheni ckaged ahd stedilized. e ders
spreaq%ag coefficient of about 13, and, after curi%g th | d assenblies
wer e 19 WeEe AfiEated usingraRyElase AR tarisrease tettabiiht 2B didynatsontaman  yy
curing using an in-nold UV light intensity range of from about 40 RWcnR to
about 70 liWcnR, the nold assenblies including the cast-nolded pol ynerized
| ens bodies were dry denol ded to sepgpate the two nold nenbers of the nold
assenbly. The nold assenblies were réadily dry denolded to obtain a nold
menber with a polynerized | ens body of acceptable quality for use as a
contact lens remaining in contact with the one nold nenber. The yield of
denol ded nol d nenbers in contact with | ens bodies of acceptable quality was
greater than or equal to about 50% Followi ng the dry denol ding step, a wet
del ensi ng process was used to rel ease the polynerized | ens bodies fromthe
one nold nmenber with which they remained in contact follow ng the denol di ng
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determ ned to be about 26 seconds, and the sessile drop contact angle of
the |l enses was determ ned to be about 26. Exanple 4 [00161] A quantity of
ARNI TE( r )WOQ61220248PBT pol yner (DSM Heerl en, The Net her lpamasponamg32ps ovi ded
in granular or pellet form ARNITE(r) T06-202 is a nediumviscosity form of
pol yb%txﬂp@ﬂ&rahﬁ%%&%! 8f @ polyiRAL Swéilhg IBEACIORE B! BhiBodict Wae fully
tenperature of deflection undér a 1.80 %\/Pa | oad of about 55C, and under a
0. 45 hipdratedatheythadlophthalngsatly dseeptabiy asttabld sudhceg. TIBSOVBLT of tir lepgRsIweEs( r )
T06- 2022 was,.found to_ have andaveaatﬂe UV.light tr ntsrrittaﬁxﬁﬁg l.evel of about
0. 14 FEFPERY 9 RMPRA £205FAM R0 P SEBE BOR FOUFCLENES IS JE ¥ ned
on a YephRed®&/bdsboat 19?1 ckness of fromO0.6mmto 0. 7mm ARN TE(r) TO06-2022
was al so found to have an average polarity of about 3% and an average
total surface energy of about 38 mM\Vm A portion of the polyner was
processed by conventional inj ectiﬁn rmbdg ng into contact |ens nold nenbers.
A pol yneri zabl e conposition for p %8 confilcon A | enses was pr epar ed,
and Wgg0162d AQluQI!itﬁp@f@@WWFGsaomomlomvﬁmymk YDEPInL,EWilgiihdtemne
hydrogel lens bodies as illustrated in FIG 1. The averagg olarity of the

confil e JoB Ahmies pediidedciarasersilari asrpelletstoan o GRASHINGHEG 49N go10 is

ot 1 PRORATPERALEY BRETsp bt i COAE bRl Sy T b peling
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were found to have an average adhesi on energy of about 59 mJ/nR2. After W

cur i n@ heai deflegtion fempstaureninferdié psi af abigi289°G anthendst 264 psh ofisbowt 06°Ctay cne
to about . : ' ' [ t - d

pol ymdi s el SEB L R RASTINE IS O U Nor B B helPUE e
of t hayviighk tassaittinge leVBlcoNMibbat (REBWTHroR S 206N &o ARRAN| yndlsfiabden®0edt 4to
obtain_a nold nenber with a polynerized | ens bodgﬁof acceptable quality for

use as’8nmastdgtermined on, & rAMME HaVing adbickagss ofufiom PHEmy i U gy diN®The

yi el d &R, ' 0 i i bl e
qual i t@sﬁﬁgmgﬁr feh?téégq%%an or %g%ttjéa a\tFeOéHa ou%w%%ltggflao%ngﬁ’t% %ff/‘%géeg%ol di ng
st ep, tatahstirfael enspgngofpabmes4l wall/mséd podianeb€ahe pdhpmerowaseprozesded drys

bodies fromt qe one nol d.menmber w tEq V\hgigéh th r(éﬁnai ned .i n,contact .
f ol | oPRYFniiRRAl dBiREHo Rgldiigeio qapact ang a0 mears, SuPUEMGRFADIS ERRATHAR | v
vas hedyUsioBaciAg cBRABRJMSA &I WAl pRHaRA! Al Wis Li@PtoObrepde Ar MRty SOEHERNT

then packaged and sterilized. The l'ens bodies were not treated using a
sur f ageoldedpdlymetizadsilicvoe bpdrogeldensdividicstay jllustratediinl Fiat 1. dbntas¢ragapolain®

2012/ 0Q6488PCT/ US2011/.043288. i nt er penetrat i ngt kK of a | ymer |
vett1 0 g eREIICE RUETPEADIL BT 8ot GPTY Topudiceaine, Bl Fifghblics
opht habfipeidink CRASEN®@ HOS60BFA@NICH 16 Widre @&t toTdust MBlTthefcohfRedreASiegseyas
determ ned to be about 35 seconds, and the sessile drop contact angl e of

tpe | dhespelymerizabls Qsmitmti'tsicsimtvz:asHeurulbtodnlavel@s.prseadi_lmmlfféciéTt of ebawg AP, andﬁ alertity
CRASTI N FGS600F NC010 P P W i ,
Oy gaung b et RSehe s Wad Founl To e/ H fve ot idflsion Sl BB PR AREY T |

an unrsgikdrflov cadng aviny b Geaiold/ UVOKght afitemsddy ytngeyd feffen b6 pot Wl ai’eto bbbl e
for injection nmolding. It has a nelting tenperature of about 437C as

meas ur’ddt Wéim g thesooldiasseotdies iprvdiag thegcast-moldsd palymesizedbops bediey pyere dry

t enper i 4 i . , as
reacar eS8 Sitste uSlyodho Rt L BRG] JRE moth sliefitlicspite. 27
aver ageadily driygltindidednwnotitdianceoldememberd with cLipolPme8zdhllehs dbadyd a0 acnepabk20 nm
and of abpout 0.09 % at ?YOnm as, determ ned _on a sanpl.e having a ,t[f(gtkness
of frGMABLYEPHHSS 3 DeonRet lanraerpRing)In cerigeiowitly thacanednild dnembxs. wedt have
an av i %: . aV f
about e shdbnfles B Qifhacl LitnApE BN EARUNL Goptfh oS REeaRR TR o

i nj ecteqoal towbdinf0%nFalawing dlet diyedesnatding stepirbeves . delenpiof \prevesy sab @sed to

conposition for producing.confilcon A | enses prepared, and was used to
pr eparglease hg Palyngs‘f i%’gépgﬁﬁlﬁiﬂ’éhﬂﬁd%‘&‘?r@? Z8gqn ‘?rl‘?’@gﬁ’i“ FHEEPAPERY
bodies as illustrated in FIG 1. The average polarity of the confilcon A
pol ymeri zabl e conposition was about 5% Wen the nold assenblies conprising
CRASTI N(r) FGS600F40 NCO10 were usedSEo cast nold the confilcon A | enses,

t he pol yneri zabl e conposition was found to have a spreadi ng coefficient of
about 15, and, after curing, the nold assenblies were found to have an

aver age adhesi on energy of about 61 mJ/nR. After UV curing using an in-nold
W light intensity range of from about 40 pWcnR2 to about 70 p, WcnR, the
nol d assenblies including the cast-nol ded pol ynerized | ens bodies were dry
denol ded to separate the two nold nenbers of the nold assenbly. The nol d
assenblies were readily dry denolded to obtain a nold nenber with a
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contact follow ng the denolding step. The rel eased | ens bodi es were
subsequent |y washed using an aqueous solution essentially free of an

or gani ¢ swbwvertaos488en packaged and sterilized. The | ensPoodiSes /w3288 not
treated using a surface treatnment to increase wettability, and did not
cont alchnaét foﬂb%r%feﬂﬁt dhd18g rS%P‘.VOFHé fleaSedd Ry RS WEE tsubgqRERRt walleae the
| ens bodies were Tully hydrated, they had pphthalnlcalléaacceptab]y

wet t aluking suragaems. sollition \eBigmtially freeeof amergsnigeelvidat, ¢ham packiaged and steidized.55
seconds, .and the sessi]e drpop.contact angle of the |enses was determned to
be. abqik 19BPOUEORTE 3Pt T TEEUNE S BN do HEYseEE a0 8B SHLEY | bec
W th ESHRRCAn ir@er?ﬁfe_lﬁﬁ@g ARABHE bE a PYBMRRSwettihg hferit C0R& thBdBAShRREL whdt the
disclosure is not imted thereto and that the nethods and devi ces can be

var i otiglyhyirated,i thexdhad ophithmlmivally acqeptably wettableodurfavésndghe VBUWE' of [tOIE6s

Applicants specifically jpcorporate.the entire contents.of .all. cited

Fof er BRI ' i dbpb G PR RS sl S3n FRlsER bR b Db R, o
ot her g¥akHRme@%o PRAMEL ST IS given as either a range, preferred range, or a
list of upper E(eferable val ues and | ower preferable values, this is to be

under $0U68] asWhple cthedec miethpdsiiasd | deyicag have beem glescribed nwith frespastatdy varagus of
: limit f | ue. and |.que. | i it
oL oBBEHG SR T BeSoBbRn Bl B Rfiee N od oL ARRP Moy B

Wher e ngethR@Ad dévibésrian ibe Fhrivialscticed el @d sbsieifithe follbwER Q4iker W se
stated, the range is intended to include the endpoints thereof, and all

i nt egd0®164hd Ap isrepecifieadlyrinearporaterife entine dostentstofiablt citgd seferanses inHhisscope
of the.li ti e himted to. t ific valu i ining a
range OB FOBte phefs ae ABe HRREO, G IR L S PARRRIIC sBRn 8L E ¢
t 0 t hefiRerskiahf& préforrédengé,torfarlzev L oy gesféhbleo valiks hidlopvee paitérablpaalues,cat i on
and practice of the present _invention disclosed herein. It s intended that

the prltigeanto bepaderstaodias specaieplly diseinsing allrapgssdprasdomang painf any Uppsty wi t h
t o emicit ) : STISTUET ! Y
o1 af oS GRRCHTpRR yftle BAP oh! (60 ARG HA or HUERLEYaRE, [lardifls G 00

manuf adtethier fghges aid sepamatlhdiclogel. Wisé aahndeestonunmadical calugsyris sedigd herein,
providing a first nold nmenber, and a second npld nemnber, t?e first nold
menbe MESHBIPEYisG stated othe Z3nge s iiendgd 4@ ickids the arqngints thereobrandpllbintegsiser i or
sur f agkq FheforRARNAH fhel 8RR A1 nbiIfAGLARS HPLOpEBIHRnAATBA be 1Rl (G ARV eX
nol di ng surface configured to no § a posterloP surface of a contact |ens,

t he nepdifigvauesfracieedofhemtdeliomgta ramge. of the first nold nenber and the second

O v OB ¢ SRt obpitafinisstbe aomymanapbua be Gabyentie s SETRS Y Ronber
and tha #8aORInIRIAiITEBPSRe DRdsBS §R0 ficgﬁ'dir?qlnii/ _Oprﬁélfc@‘ & HRNPre3dAPRYett tY

f
t her ebet ween when conbined as a nold assenbly; placing a
pol ymelisclaspd dersonplbsis tinterded dhatr the ipnegent) spaeificaizon angnexagiplésclencasidersdrisng

mononer, silicgn-cgntai ni ng macr oner ilicon-containj.n [ epal r, or any
conbi SAEBRNG Fly ST Jing sEgbecand] TR of she iyenbary Reing indicsishiy Hie folliuing ¢
ol d RS id equivalents thereofSsenbl i ng the nold assenbly by placing the second
nol d nenber in contact with the first nold nenber so as to forma

| ens-shaped cavity therebetween with the pol ynerizabl e conposition
contained in the | ens-shaped cavity of the nold assenbly; and
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directing UV |ight through the nold assenbly into the | ens-shaped cavity to
cure the polynerizable conposition in the nold assenbly, formng a

cast - nol d&0 2ploprssi zed reacti on product in the | ens-shapedseavios3ps®f the
nol d assenbly, the polynerized reaction product conprising a silicone

hydr Wgnt act lens body. WD 2012/006488PCT/US2011/043288 2. The net hod
of ¢ wherein the at | east one thernoplastic polyner has a | evel of
W transmttance of from about 0.01%to about 0.30% 3. The nethod of claim
1, wherein the level of UV transmittance of the at |east one thernoplastic
poI yner is det 8fhat iedimgdis:a range of wavel engths from about .250 nanoneters

to agfnu:tgggen%?ﬁ%{;‘{ﬁ&?r ﬁa%tmﬁéyﬂ]erm drogeﬁégﬂtéctle\p{g%g}; letn?ﬁm Lgvel of W

tran eas ned using
a sanple of the thernopl asti havi n th of fr.om ahout
0.4mMm to about pg)vg}emg % dcﬁseﬁ?féfﬂﬁf’a]flm € ﬁtrﬂén(g? "ﬂ?
directing the WV |ight corrprlses dellverl 3an|nten5|ty of UVI|ght from
aboutompri§ingh comcavomabdbing swgthc cavfiguped tatneold e anterier sinapeef aepntacyleds t he

nol d assenbly. 6. The nethod of claim1l, wherein the at |east one

t her ghptRstéchdRRdIY Msmbeasodphdigha bawek nﬁfldih@’shrifgi@tcodﬁg\frui;twthblﬁ,a and is
effective to reduce the variation in U/ light intensity in the |ens-shaped

cavl }pXSthY V\Ih@@‘&fta &ﬂ?}déf‘feh? Ghd ﬁ@ldﬂges%rﬁge 9f 4t Gk G olfMlé fi@hthold rhembéte net hod

of ¢ alm erein e at least one of the first nolding nenber and the

e TR T T e AR REBM BRU ,
gglr Idﬁg/e ?ﬁ&%lh?@@nﬂf%%%gf &tgl 9 to agplﬁ%a(go%, the first m%i)é) mem gr acr:ldttl(l)e éfjlet?:grllJ 0c
mold member being configured to form a lens-shaped cavity therebetween when combined as a

mold assembly;

placing a polymerizable composition comprising a) at least one silicon-containing
monomer, silicon-containing macromer, silicon-containing prepolymer, or any combination
thereof, and b) at least one hydrophilic monomer in the first mold member;

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

directing UV light through the mold assembly into the lens-shaped cavity to cure
the polymerizable composition in the mold assembly, forming 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.
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WO 2012/ 006488PCT/ US2011/ 043288 8. The nethod of claim 1, wherein the at

| east one pol ar thernopl astic pol ynmer conprises pol ybutyl ene terephthal ate
(PBT). 9wotThe/metsiod of claim 1l, wherein the nmethod furChars2cong28se a
step of separating the nold assenbly using a dry denol ding nethod which

does hot i nvol Tﬁe ﬁ'EﬂJoHQﬁUaﬁﬂ lofvhé\rein' tHe hdedsP ohd'@icARd flastic PBIYAkeY haPATeRENI NY
the ens body, leaving the lehs body in contact with one and only one of

he L, menb 10. Th t hod of cl
mﬁtpgﬁﬁ“?W§ﬂﬁ§?ﬂ§% g&?% @%ﬁ%?f?gggg/gfepegf releasiﬁgnfheolegs gog;m

fromthe one and only one of the first nold nmenber and the second nold
menber with which it remains in contact follow ng the denol di ng step, using
a dry del ensi ng net hod which does not involve application of a liquid to
the Bens body dhdntetwdmiiclairordewhereth thetavel of UY tranhistanest ¢fdbe dffleast apan 1,
wherein the method further conprises hydrating the | ens body, wherein, when

ful | yhebh 1a§t@cbol>txh@f ik easmiiaely oviaa rapead vaneleighs fromadbutd gl nohelesss t han
about 100 12. The method of claim1l, wherein the hydrophilic nononer of

the Eﬁﬂﬁ onposition conprises a hydrophilic nononmer with an
N-V|nf} g?gh ‘%ﬂgThe met hod of claim11, wherein the lens body is a

confilcon A silicone hydrogel |ens body. WO 2012/ 006488PCT/ US2011/043288
14. A silicone hydrogel contact |ens body, conprising:

4. The method of claim 1, wherein the level of UV transmittance of the at least one
thermoplastic polymer is determined using a sample of the thermoplastic polymer having a

thickness of from about 0.4mm to about 0.9mm.

5. The method of claim 1, wherein the step of directing the UV light comprises
delivering an intensity of UV light from about 20 pW/cm? to about 90 uW/cm2 into the lens-

shaped cavity of the mold assembly.

6. The method of claim 1, wherein the at least one thermoplastic polymer has a high
level of UV light diffusivity, and is effective to reduce the variation in UV light intensity in the

lens-shaped cavity by at least 5% during the step of directing UV light.

7. The method of claim 1, wherein the at least one of the first molding member and
the second molding member comprising the at least one polar thermoplastic polymer 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.
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a cast-nol ded pol yneri zed | ens body conprising the reaction product of a
pol yneri zabl e conposition, the polynerizable conposition conprising a) at

| east onewei2biz@s8ont ai ni ng nononer, silicon-contai ni NGCTASR@ITON3288
silicon-containing prepolymer or conbinations thereof, and b) at |east one
hydr ophi I i ¢ nononer; wherein the |l ens body is a UV-cured
cast-nolded in a nold assenbly conprising a first nold nmenber and a second

nol d_nenber, at. | east .one nol di surface of the first .d nber and the
secofid mol d me %PW§8ﬁﬁ3F@Pﬂd’aﬁgFgﬁé?g@ﬁ@QPﬂ%P P 8%?¥@£%8P§ﬁ%F§having a

| evel of UV transmttance of from about 0.01%to about 3.00% and

t he FemprisssaylyhutylenspigrapithaleaPBThccept ably wettabl e anterior and posterior
surfaces without application of a surface treatnent to the | ens body, or

wi t hout the presence of an interpenetrating network (IPN) of a polynmneric
wetting agent in the I ens body. 15. A nold nenber for cast nolding a

si i gone hydr oggb nee¥dagclaiR NS whedih thehirtRidfutthe coRiptse® siop bf separringes at
| east one thernoplastic polymer having a |l evel of UV transmttance of from

ab Ou%heg%%i%%ste&b%bﬁﬂﬁg 2 dBPHonind TSRS REER BsTHot InoRk abpRCatiBR B8R liddkt O

abou

to the mold assembly containing the lens body, leaving the lens body in contact with one and

only one of the first mold member and the second mold member.

10. The method of claim 9, wherein the method further comprises a step of releasing
the lens body from the one and only one of the first mold member and the second mold member
with which it remains in contact following the demolding step, using a dry delensing method

which does not involve application of a liquid to the lens body and the only one mold member.
11. The method of claim 1, wherein the method further comprises hydrating the lens
body, wherein, when fully hydrated, the lens body has an advancing contact angle of less than

about 100°.

12. The method of claim 1, wherein the hydrophilic monomer of the polymerizable

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

13. The method of claim 1, wherein the lens body is a comfilcon A silicone hydrogel

lens body.
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14. 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, silicon-containing macromer, silicon-containing prepolymer or
combinations thereof, and b) at least one hydrophilic monomer;

wherein the lens body is a UV-cured cast-molded in a mold assembly comprising
a first mold member and a second mold member, at least one molding surface of the first mold
member and the second mold member comprising at least one thermoplastic polymer having a
level of UV transmittance of from about 0.01% to about 3.00%; 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.

15. A mold member for cast molding a silicone hydrogel contact lens body, wherein
the mold member comprises at least one thermoplastic polymer having a level of UV
transmittance of from about 0.01% to about 3.00% and an average polarity of from about 1% to

about 7%.
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