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OPHTHALMIC DEVICE MOLDS FORMED FROM VINYL ALCOHOL
COPOLYMER, OPHTHALMIC DEVICES MOLDED THEREIN, AND RELATED
METHODS

FIELD

[0001] The present disclosure relates to ophthalmic device molds comprising a vinyl
alcohol copolymer, ophthalmic devices including ocular inserts and contact lenses cast molded
using a mold formed from a vinyl alcohol copolymer, a packaged ophthalmic device, and

related methods.

BACKGROUND
[0002] In cast molding methods of producing ophthalmic devices, such as ocular inserts and
contact lenses, a reaction mixture or polymerizable composition is commonly cured in a device-
shaped cavity defined by a first mold member with a device-forming molding surface and a
second mold member with a device- forming molding surface, or a female and male mold
member, respectively. The mold members are typically produced by injection molding a
thermoplastic polymer into mold-shaped cavities. Examples of thermoplastic polymers which
can be used to make ophthalmic device molds include non-polar thermoplastic polymers, such
as polypropylene, polystyrene, and polyethylene; and polar thermoplastic polymers, such as
ethylene-vinyl alcohol copolymers, poly(vinyl alcohol) homopolymers, and polybutylene
terephthalate (PBT). When polypropylene is used to form an ophthalmic device mold member
having a device-forming molding surface, the device-forming molding surface will typically
have a static sessile drop contact angle of about 105 degrees as determined using deionized
water. When PBT is used to form an ophthalmic device mold member having a device-forming
molding surface, the device-forming molding surface will typically have a static sessile drop

contact angle of about 85 degrees as determined using deionized water. When cast molding
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devices, including ocular inserts and contact lenses.
[0006] In view of the above, it can be appreciated that a need exists for ophthalmic device
molds comprising new types of materials for cast molding ophthalmic devices including
silicone hydrogel ophthalmic devices, for new ophthalmic devices cast molded using molds
comprising these new types of materials, for packaged ophthalmic devices cast molded using
molds comprising these new types of materials, and for associated manufacturing methods
which use these new types of materials which can be less expensive and more process-friendly.
A need exists particularly for materials which can be used to form molds suitable for molding
contact lenses.
[0007] Al publications, including patents, published patent applications, scientific or trade

publications and the like, cited in this specification are hereby incorporated herein in their

entirety.

SUMMARY
[0008] It has been discovered that at least one vinyl alcohol copolymer can be used to form
an ophthalmic device mold member having a device-forming molding surface. The device-
forming molding surface of the mold member formed from the at least one vinyl alcohol
copolymer can have a static sessile drop contact angle less than 70 degrees as determined using

deionized water.
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cavity of the nold assenbly.” [0011] The net hod can further conprise curing
t he pol[P0Ei zabhe methwdosf the avesent disdoswst gan further comprise the steps of placing a
polymerizable composition comprising at least one hydrophilic monomer in the first mold
member or the second mold member; and assembling the mold assembly by contacting the first
mold member and the second mold member so as to form the ophthalmic device-shaped cavity
therebetween with the polymerizable composition contained in the ophthalmic device-shaped
cavity of the mold assembly.
[0011] The method can further comprise curing the polymerizable composition in the mold
assembly to form a cast-molded polymerized reaction product in the ophthalmic device-shaped
cavity of the mold assembly, the polymerized reaction product comprising a polymeric
ophthalmic device body.
[0012] In one example of the method, the ophthalmic device can comprise a contact lens,
the first mold member can comprise a concave molding surface configured to mold an anterior
surface of a contact lens, the second mold member can comprise a convex molding surface
configured to mold a posterior surface of a contact lens, the first mold member and the second
mold member can be ¢ onfigured to form a contact lens-shaped cavity therebetween when
combined as a mold assembly, and the polymerized reaction product can comprise a polymeric
contact lens body.
[0013] The device-forming molding surface of the mold member formed from the at least

one vinyl alcohol copolymer can have a static sessile drop contact angle less than 60 degrees, or

can have a static sessile drop contact angle less than 50 degrees, or can have a static sessile drop
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[0015] When fully hydrated, the polymeric ophthalmic device body can have a static sessile

drop contact angle of less than 70 degrees, or less than 60 degrees, or less than 50 degrees, or
less than 45 degrees, or less than 40 degrees, or less than 35 degrees, or less than 30 degrees.
[0016] The polymeric device body can be free of an inter-penetrating network or pseudo-
interpenetrating network of a polymeric wetting agent, and the surfaces of the polymeric device
body are free of a plasma treatment.

[0017] The at least one vinyl alcohol copolymer can be a vinyl alcohol copolymer other
than an ethylene-vinyl alcohol copolymer.

[0018] The at least one vinyl alcohol copolymer can comprise or consist of NICHIGO G-
POLYMER™ (Nippon Gohsei, Osaka, Japan).

[0019] Using the at least one vinyl alcohol copolymer to form the at least one of a first
mold member and a second mold member can comprise or consist of injection molding the at
least one vinyl alcohol copolymer using a process setting selected from the group consisting of:
melt temperature from about 180°C to about 250°C, barrel temperature from about 180°C to
about 250°C, throat temperature from about 30°C to about 70°C, mold tool temperature from
about 30°C to about 95°C, holding time from about 1 second to about 5 seconds, injection speed
from about 50 mm/second to about 250 mm/second, plasticizing speed from about 100
mm/second to about 300 mm/second, injection pressure from about 50 Bar to about 180 Bar,
holding pressure from about 10 Bar to about 200 Bar, back pressure from about 5 Bar to about
25 Bar, and any combination thereof. In one example, at least two of the above process settings
can be used. In another example, at least three of the above process settings can be used. In yet
another example, at least four of the above process settings can be used. '

[0020] The step of curing the polymerizable composition in the mold assembly can

comprise or consist of using microwave radiation to cure the polymerizable composition.
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following the curing.

[0023] The method can further comprise the step of dry delensing the polymeric device
body following a delensing step.

[0024] The method can further comprise the step of wet delensing the polymeric device
body following a delensing step.

[0025] The present disclosure is also directed to an ophthalmic device body, comprising: a
cast-molded polymerized device body comprising the reaction product of a polymerizable
composition, the polymerizable composition comprising at least one hydrophilic monomer;
wherein the device body is cast-molded in a mold assembly comprising a’ﬁrst mold member
and a second mold member, the at least one of the first mold member and the second mold
member being formed from at least one vinyl alcohol copolymer, and comprising a device-
forming molding surface having a static sessile drop contact angle less than 70 degrees which is
free of a plasma treatment. '

[0026] In one example, the device body can comprise a cast-molded polymerized silicone
hydrogel contact lens body comprising the reaction product of a polymerizable composition
comprising at least one silicon-containing monomer and at least one hydrophilic monomer.
[0027] The polymeric device body, when fully hydrated, can have a static sessile drop
contact angle at least 5 degrees lower than a polymeric device body formed using the same
polymerizable composition and cast molded using only mold members formed of
polypropylene free of plasma treated device-forming molding surfaces.

[0028] The present disclosure is also directed to amold member for cast molding an
ophthalmic device body, comprising: a mold member comprising a device-forming molding
surface and a non-molding region, wherein at least the device-forming molding surface of the
mold member comprises at least vinyl alcohol copolymer, has a static sessile drop contact angle
less than 70 degrees, and is free of a plasma treatment.

[0029] Any and all features described herein and any combination of such features are

included within the scope of the present application provided that the features of any such
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[0032] FIG. 3 is a flow chart illustrating certain inputs and outputs of the method of FIG. 2.

DETAILED DESCRIPTION
[0033] It has been discovered that ophthalmic device molds, including ocular insert molds
and contact lens molds, made of at least one vinyl alcohol copolymer can be used to cast mold
polymeric ophthalmic device bodies, e.g., polymeric ocular insert device bodies and polymeric
contact lens bodies. The device-forming molding surface of the mold member formed from the
at least one vinyl alcohol copolymer can have a static sessile drop contact angle less than 70
degrees as determined using deionized water. The device-forming molding surface of the mold
member formed from the at least one vinyl alcohol copolymer can have a static sessile drop
contact angle less than 60 degrees as determined using deionized water. The device-forming
molding surface of the mold member formed from the at least one vinyl alcohol copolymer can
have a static sessile drop contact angle less than 50 degrees as determined using deionized
water. The device-forming molding surface of the mold member formed from the at least one
vinyl alcohol copolymer can have a static sessile drop contact angle less than 47 degrees as
determined using deionized water. The device-forming molding surface of the mold member
formed from the at least one vinyl alcohol copolymer can have a static sessile drop contact
angle less than 45 degrees as determined using deionized water. The device-forming molding
surface of the mold member formed from the at least one vinyl alcohol copolymer can have a
static sessile drop contact angle less than 40 degrees as determined using deionized water. The
device-forming molding surface of the mold member formed from the at least one vinyl alcohol
copolymer can have a static sessile drop contact angle from about 70 degrees to about 25

degrees as determined using deionized water. The device-forming molding surface of the mold
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35 degrees as determined using deionized water. The device-forming molding surface of the
mold member formed from the at least one vinyl alcohol copolymer can have a static sessile
drop contact angle from about 47 degrees to about 40 degrees as determined using deionized
water. The device-forming molding surface of the mold member formed from the at least one
vinyl alcohol copolymer can have a static sessile drop contact angle from about 45 degrees to
about 40 degrees as determined using deionized water.

[0034] A contact angle is an angle between a solid sample’s surface and the tangent of a
drop of liquid’s ovate shape at the edge of the drop. The sessile drop contact angle is
determined at the intersection between a solid-liquid interface and a liquid-gas interface. When
complete wetting of a solid by a liquid occurs, the contact angle is 0°. A measured contact angle
can be used in calculating the surface energy of surface. Contact angles are also often used as
indicators of the wettability of a solid by a liquid. When a liquid and a solid have a high contact
angle, it is an indicator that the liquid and the solid have a low level of affinity for each other,
i.e., there is a low degree of wetting and wettability of the solid by the liquid. When a liquid and
a solid have a low contact angle, it is an indicator that the liquid and the solid have a high level
of affinity for each other, i.e., there is a high degree of wetting and wettability of the solid by
the liquid.

[0035] As used herein, a vinyl alcohol copolymer is a polymer comprising at least one unit
of a vinyl alcohol functional group, and at least one unit of a functional group which is not
vinyl alcohol. A vinyl alcohol copolymer is distinct from a vinyl alcohol homopolymer, which
is a polymer comprising only vinyl alcohol functional groups.

[0036] In one example, the vinyl alcohol copolymer can be a vinyl alcohol copolymer other
than an ethylene-vinyl alcohol copolymer (i.e., the vinyl alcohol copolymer is not comprised of
units of ethylene). The vinyl alcohol copolymer can be a vinyl alcohol copolymer essentially

free of ethylene units.



hydr ogel contact | ens body conprising the reaction product of a

pol yneri zabl e conposition conprising at | east one silicon-containing
nononer awo 2at2/d1emst one hydrophilic nonomer. [0027] ThePpolgBrRIiviGiteVvi ce
body, when fully hydrated, can have a static sessile drop contact angle at
| east 5 degrees |lower than a polyneric device body fornmed using the sanme
pol yneri zabl e conposition and cast nol ded using only nold nenbers formed of
pol ypropyl ene free of plasma treated device-form ng nol ding surfaces.

[ 0028] The present disclosure is also directed to a nold nenber for cast
mol di ng an opht hal m ¢ device body, conprising: a nold nmenber conprising a
devi ce- 003 Hi nglmahathergexempleadhe ahtyl alcabel- ¢app cepgfoaiain aHaigeiwower Pbast

t he devj ce- ) i f f | d GO I..S.E : st
NS o L e A e e T R S R S P R
70 degr@&@deringasitatomicflemgh ofalas. bl pelymersy @pdtatting regfodS 281 Auine feomd irdtamofesalaur es

descri bed  herej d nmbj nat i.on, of h feat. . ' ded wi t hi
e scoltins of e pabaeanon SRR KR! Siap pPaEY: ERit: oharoathy kBt fd " en
WO 2012/ 30 SHRCH &Rkl A ahdQhous RBRINGADEGE: 8f Eryd@lliniyitisiabhitohlyc@asitst ent .

In addition, any Teature or conbination of features may be specifically
excl udedesenitgrthaerystalliampprtensiofargivanrmobarar, Witk a degrge ef crystallinity of 0 indicating

a completely non-crystalline (amorphous) polymer and a degree of crystallinity of 1 indicating
a completely crystalline polymer. Crystalline content can also be expressed as a percentage,
with an average level of crystallinity of 0% indicating a completely non-crystalline
(amorphous) polymer and an average level of crystallinity of 100% indicating a completely
crystalline polymer. The degree or level of crystallinity can be determined using differential
scanning calorimetry (DSC). For example, the degree or level of crystallinity can be determined
using DSC by heating a sample of the polymer at a heating rate of 10°C/minute from 0°C to
250°C, and determining the degree or level of crystallinity based on the first cooling and
heating cycle conducted on the same. The vinyl alcohol copolymer described herein can to be a
vinyl alcohol copolymer with an average level of crystallinity from about 0% to about 35%,
including, for example, a vinyl alcohol copolymer with an average level of crystallinity less
than or equal to 35%, or less than or equal to 30%, or less than or equal to 25%, or less than or
equal to 20%, or less than or equal to 15%, or less than or equal to 10%, or from about 5% to
about 35%, or from about 10% to about 35%, or from about 15% to about 30%, or from about
17% to about 25%.

[0038] In another example, the vinyl alcohol copolymer can be a vinyl alcohol copolymer
which is visibly soluble in water or an aqueous solution at room temperature (e.g., about 20-25
degrees C). For example, the vinyl alcohol copolymer can be a polymer for which 50 grams or
more of the polymer are visibly fully soluble in 1 liter of deionized water at 20 degrees C (i.e.,
the polymer is soluble at a level of at least 5% wt/wt in water) as determined using a standard
shake flask method as known to persons of ordinary skill in the art. In another example, the
vinyl alcohol copolymer can be a polymer for which 100 grams or more of the polymer are
visibly soluble in 1 liter of deionized water at 20 degrees C. In another example, the vinyl

alcohol copolymer can be a polymer for which 150 grams or more of the polymer are visibly
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of the present disclosure can be methods using mold members formed of the vinyl alcohol
copolymer having low rates of oxygen transmission and can involve curing the polymerizable
composition in the presence of an oxygen-containing or oxygen-rich atmosphere to form the
polymeric ophthalmic device, although it is also possible to cure the polymerizable composition
in the presence of a low oxygen or essentially oxygen-free atmosphere, such as, for example, an
atmosphere rich in nitrogen gas or an inert gas.

[0040] The vinyl alcohol copolymer can be biodegradable. For example, the vinyl alcohol
copolymer can have a level of biodegradability of at least 40%, or at least 50%, or at least 60%,
after a standing time of about 30 days as determined using test method ISO 14851 with a
sample of about 600 ml, about 300 ml of standard testing solution, and a temperature of about
25 degrees C.

[0041] The vinyl alcohol copolymer of the present disclosure can be relatively transparent
to visible light. When the transparency of the solid, dry polymer is measured as percent haze,
the percent haze of the polymer can be less than 30%, or less than 27%, or less than 24%, or

less than 22%, or less than 20%, or less than 18%.
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[0044] In another example, using a polymerizable composition with an average polarity in

the same approximate range as the polar vinyl alcohol copolymer of the mold member, the
spreading coefficient between the polymerizable composition and the mold member is higher as
compared to the spreading coefficient between the samé polymerizable composition and a mold
member formed of a more polar material. The polarity of the polymerizable composition and
the polarity of the device-forming molding surface of the mold member can both be in the same
range, such as, for example, from about from about 1% to about 70%, or from about 1% to
about 50%, or from about 1% to about 10%, or from about 10% to about 45%, or from about
20% to about 40%, or from about 30% to about 45%, or from about 20% to about 30%. The
polarity of the polymerizable composition can be within about 15 percentage points or about 10
percentage points or about 5 percentage points of the polarity of the device-forming molding

surface of the mold member.
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[ 0037] I n anot her exanple, the vinyl alcohol copolyner can contain a |arge
nunber of anorphous regions and thus few crystalline regions, i.e., few
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contain both crystalline and anorphous regions. Degree of crystallinity is
commonly used to describe the crystalline content of a given polyner, with
a degree of crystallinity of O indicating a conpletely non-crystalline
(anor phous) polyner and a degree of crystallinity of 1 indicating a
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[ 0040] The vinyl al cohol copolymer can be bi odegradabl e. For exanple, the
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[0051] The vinyl alcohol copolymer can be an extrudable vinyl alcohol copolymer, i.e., a
vinyl alcohol copolymer that can be processed by pushing or drawing the polymer through a die
for form an object of a desired shape.

[0052] The vinyl alcohol copolymer can be a vinyl alcohol copolymer suitable for injection
molding, i.e., a vinyl alcohol copolymer that can be processed by heating the polymer to a fluid
state and inj'ecting it into a mold to form an object of a desired shape. The vinyl alcohol
copolymer suitable for injection molding can have a melting point below its decomposition
temperature. For example, the melting point can be more than about 20°C, more than about
40°C, more than about 60°C, more than about 80°C, or more than about 100°C below the
decomposition temperature of the polymer. In one example, the decomposition temperature of
the vinyl alcohol copolymer can be about 300 °C.

[0053] In one example, the melting point of the vinyl alcohol copolymer can be from about
140°C to about 190°C, from about 155°C to about 180°C, from about 160°C to about 172°C, or
from about 150°C to about 230°C. In another example, the glass transition temperature of the

vinyl alcohol copolymer can be from about 60°C to about 85°C, from about 65°C to about 80°C,
or from about 70°C to about 76°C.
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[ 0044] I n anot her exanple, using a polynerizable conposition with an average
polarity in the same approximate range as the polar vinyl alcohol copol yner
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used t et erm.ne t e slo % é%n%qjand -int erg E) ébé@ The cal cu.I ated sl ope
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(SSp) qo nenttsha@fbeeh Qlidcotdrbd Thdt! AhehaBhR @iRf mblie Mleasr iHeeviApPhIasol C

pol ymer (O0ST, where usT= ssP + [0047] The Onens- Wendt - Rabel - Kaebel Equati on

in the oBPlYMETs despiibrsaheraiguenn b usqloioagrERekh PRlshaimie faas| Gogiss dOPhibalmic
di fferel;cotfid Jle%?ol&@i, ARl RS EI S8 LEECIMRE from molds made partially

or entirely of one or more vinyl alcohol copolymers using “wet” demolding, delensing or both
demolding and delensing methods, i.e. methods involving the application of a liquid to the
device body and the mold assembly or mold member or molding surface. Ophthalmic devices
can also be demolded, delensed or both demolded and delensed using “dry” demolding,
delensing, or both demolding and delensing methods, i.e., methods which do not involve
application of a liquid to the device body and the mold assembly or mold member or molding
surface. Unlike molds made of PVOH having low amorphous content, the molds made of vinyl
alcohol copolymers can be formed by injection molding, or can be formed by compression
molding, continuous compression molding, thermoforming, etc. Further, use of these molds
made of at least one vinyl alcohol copolymer to mold silicone hydrogel ophthalmic devices can

result in device bodies having surfaces that are ophthalmically acceptably wettable without
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average polarity of the polar vinyl alcohol copolyner include, but are not
limted to, deionized water, diiodonethane, dinethyl sulfoxide (DMSO, and
f or mam dewol2n122aB®et i ng the liquids with different pol aPcricGaoiideskl y, a
nunber of liquids having a range of polarities based on the |liquid' s polar
conponent (sLP) of total surface energy woul d be sel ected, rather than
selecting a nunber of liquids with different total surface energies (sil).
Using this nethod, the average WO 2012/013949PCT/ GB2011/051104 pol arity of
t he vinyl al cohol copolyner is calculated by dividing the cal cul ated pol ar
component (as") of total surface energy for the polyner by its cal cul ated
total sinPligaione e ragyurfacs Tireatmeninie tthe | devieg BYyface0 apd Wishad rthe haressaee Ot
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[ 0050] mbldingi and| madhohg thecdpyl alerdol cepolyneeraThé aaniipingsian comprisd laghing ool

copolyngr...1i.e, i.nyl al cohol .caopoal.y t hat, bec s liguid or. mal|eable
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whi ch casldbg sudfpeat edly re-nmelted and re-nolded. [0051] The vinyl alcoho

copol yner _can an extrudable vinyl al cohol copolyner, i.e., a viny
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al cohol copol yner ‘can avin al cohol copol yner suitable for injec

surface configured to mold an anterior surface of an ophthalmic device. The at least one mold
member formed of the vinyl alcohol copolymer can be a second mold member comprising a
molding surface configured to mold a posterior surface of an ophthalmic device. The at least
one mold member formed of the vinyl alcohol copolymer can be both a first mold member
comprising a molding surface configured to mold an anterior surface of an ophthalmic device,
and a second mold member comprising a molding surface configured to mold a posterior
surface of an ophthalmic device. The first mold member and the second mold member can be
configured to form an ophthalmic device-shaped cavity therebetween when the first mold
member and the second mold member are combined as a mold assembly.

[0059] As used herein, an ophthalmic device can comprise an ocular insert. An ocular insert
is a polymeric device which is, during wear, placed in contact with the conjunctiva or with an
anterior ocular surface, or the punctum, or any combination thereof. The anterior ocular surface
contacted by the ocular insert during wear can comprise the cornea, or the sclera, or both. In
one example, the ocular insert can comprise a punctual plug. An ocular insert may or may not
be a transparent device, and may or may not include an optic zone providing vision borrection.
Optionally, the ocular insert can comprise a drug-delivery device, a diagnostic device, or both.
When the ocular insert comprises a drug-delivery device, the drug delivery device can be

configured to provide controlled release of a drug over a pre-determined period of time such as,
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nolding, i.e., a vinyl alcohol copolynmer that can be processed by heating
the polyner to a fluid state and injecting it into a nold to form an obj ect
of a desiweaostmapwy The vinyl al cohol copol ynmer suit abl ecr@B2pnymEctoison
nol di ng can have a nelting point belowits deconposition tenperature. For
exanple, the nelting point can be nore than about 20C, nore than about 40C,
nore than about 60C, nore than about 80C, or nore than about 100C bel ow t he
deconposition tenperature of the polynmer. In one exanple, the deconposition
tenperature of the vinyl alcohol copolyner can be about 300 C. [0053]1n one
exanple, the nelting point of the vinyl alcohol copolynmer can be from about
140C t ofoaBwample.Fotmurs.rasm2alisons o184 Gows, abers WISoOr oRt Bientkeumosthan Pae about
172C, of fdom about 150C to about 230C. In another exanple, the glass
transition tenperature of the vinyl alcohol copolyner can be from about 60C
t o aboui008HC, Thoan laimbohe 6oldivgswaboetor@dl member, mnaiid agsembI® foonabafithe 76C.

WO 2012/.013949PCT/ (B2011/.0511 0054] I n one particular exanple, t vi nyl
o e b VU AL or il hetel St be arta S BRI boRpE e aact Hoding
nmanuf acdukfags coifigieddP N nfol 981 antdeod karfackdpRBn dcQIAP dhsERe THE Ny lleast eph@dold
copol ymer can_ conprise a vinyl alcohol copolyner with_ high vinyl alcohol
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al cohol, or "a mnority of the units present 1n the vinyl al cohol copolyner
can be moldt mewberafaryed df thei vipyl alcelai odopolyespewmni beebyth THeaslvimeld meindshol

copol yner can be vi nyl . al cohol ol r _havin vi pyl al cohal. unjt
Sont ent SIRGTE TRAIRet itk s yreiB frold Bhengiantistioy Edp atiatdnsr # dpour
90% grseedrdrmbldanerabereQumpising aaRoldingBa¥tacg t@dighreditbanolara wgieabr siefaadont
80% greater than or equal to about 75% greater than or equal %o about
70% gridaqdtarinssH- dhe distanoldomempber andoioe sgoaq raeld taeiRbes cap gAONHEUIEH St

60% Oreah 8h obMaNimért-SRUpRYE chfnPeibethedh WAES leSfirst ABM REmMBEAUAY thOsRBAY!
50% greater than or equal to about 45% greater than or equal to about

40% greederembsnarceombdinedlas eancddessemBbY, greater than or equal to about

30% gr rt r t % [ r t
200 o0y ¢ Nads@heidRonlsB: AR rfer o B opliReiS ek ooy
10% grieaplecedt bradispdsed b dobneabafUin afmabror| lemsant &gen Geneedjyaboritact dosa 5%
The percentiage of vinyl .alcohol units in the polyne ?e(s:h%ic[ﬁ rgf:lan be e>gd?ressed

as on £WEFFht PBYRefitcBYsiEiacerang HEPEAVH BT ay contact the

cornea during wear. Contact lenses can be cosmetic lenses or vision-correction lenses or both
cosmetic and vision-correction lenses. Vision correction lenses include a transparent vision
correction optic zone. The vision correction optic zone can be surrounded by a non-vision
correction peripheral zone which may also be transparent or may include a region intended to |
mask, enhance or change eye color or appearance. Cosmetic lenses are lenses intended to mask,
enhance or change eye color or appearance, and may or may not be transparent and may or may
not include a vision correction optic zone.

[0062] The at least one molding surface, or mold member, or mold assembly formed of the
vinyl alcohol copolymer disclosed herein can be a first mold member comprising a concave
molding surface configured to mold an anterior surface of a contact lens. The at least one mold
member formed of the vinyl alcohol copolymer can be a second mold member comprising a
convex molding surface configured to mold a posterior surface of a contact lens. The at least
one mold member formed of the vinyl alcohol copolymer can be both a first mold member

comprising a concave molding surface configured to mold an anterior surface of a contact lens,
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[ 0056] It has been di scovered that ophthal m c device nolds made of the vinyl
al cohol copol yners descri bed herein can be used to cast nold ophthal mc

| ens bodiwe.2ophsdsal m ¢ devi ces can be denol ded, del ensedT@B2b0tds1enol ded
and del ensed fromnolds made partially or entirely of one or nore vinyl

al cohol copol yners using "wet" denol di ng, del ensing or both denol di ng and
del ensi ng nethods, i.e. nethods involving the application of aliquid to

t he devi ce body and the nold assenbly or nold nmenber or nolding surface.
Opht hal m ¢ devi ces can al so be denvol ded, del ensed or both denol ded and

del ensed using "thy" denol ding, delen5|ng, or both denvol di ng and del ensi ng
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formed of,.the vin l cohol nmer c a secqnd no|d ne .

comr 1 Snoiging SR gl B irPEBRF G PO O Ca AL e B bSOl PULET Of an
opht halta Ceng—%’mﬁﬁ% mbi@n@burfRe Thn ORPHR & poRIBRT tﬁ@l’eﬁ?—@orﬁfiné heldvhMIrfaaé cohol
copol ymer _can be both a flrst nol d menber conprising a nolding surface

conf i gupr¥lding@neslieizens Hmiceniastlensur f ace of an ophthalmic device, and a

second nﬁﬁgﬁ I r

posteri g?&@urfa e&g %%%h%}%g@mﬂ% g\{/}lﬁggfé Jleﬁ,&%‘? :ﬁ%{ﬂg%g %ﬂ Zg%g?‘bgrﬁl? he
second mqmbzbrmrebemmbmnd be foomfa gwﬂcbdsstembbor?heammm’mldllahmmersjarﬂ sizeds laaghed
cavity ruc ggtg S asse e\ﬁﬂ&e‘;ﬂd é)h %tg{sli/ oséefine addeVICe sﬁapeﬁ cavity ﬁlere%%%]e%nn&l t(ljle %gb er

are co
example, for molding a contact lens, each of the two mold members can comprise either an

optical quality concave lens forming molding surface used to mold an anterior surface of a lens,
or a convex optical quality lens forming molding surface used to mold a posterior surface of a
lens. For the purposes of this disclosure, the mold member with a concave molding surface is
referred to as a first mold member or a female mold member, and the mold member with a
convex molding surface is referred to as a second mold member or a male mold member. The
first and second mold members can be structured to form a lens-shaped cavity therebetween
when assembled with each other to form a mold assembly. Alternative mold member

configurations, such as, for example, mold assemblies comprising more than two mold

17



[ 0059] As used herein, an ophthal m c device can conprise an ocul ar insert.
An ocul ar insert is a polyneric device which is, during wear, placed in
cont act wwwoOhot2dma3®menj unctiva or with an anterior ocul ar PEEGBE20H/050104t he
punctum or any conbination thereof The anterior ocular surface contacted
by the ocular insert during wear can conprise the cornea, or the sclera, or
both. In one exanple, the ocular insert can conprise a punctual plug. An
ocular insert nmay or may not be a transparent device, and nay or may not

i nclude an optic zone providing vision correction. Optionally, the ocul ar
insert can conprise a drug-delivery device, a diagnostic device, or both.
When t haembers g mohd membetsribati ase shaped ot girepdurpd differenslyithan desprbagrabgveiepn very

devi ce .GORf i i . . 1 elqa: a
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exanpl ecandbehmwufigyred ko déniprisgrisore dlianZgheleny forming regien. \iee kxamoplepneingtomidid or
nore than one nth. .[ 0060] The at | east o noJ di ng .surf ace, . or | d
menber , msmg?foqag%ascgaﬁ%‘rrs‘? fO]offmlSs@ Ipgign &?ﬁ?ﬂ%&{ eonde ap SPETYhIsS SHLF 88 e
herei n gaadLpstdrior fns BRHFbe EIRE hctGRYAd:S B8aR ol MBldsHéhBRGE configured
to nold an angerior surface of an ocular insert. The at | east one nold

nmenber [08¢Fed dhe viwl glcalgl copelymst cavpo gadete foun ableagt ayedppldingoiusfaste 9ber

re di ; £ q .
ot ar “hO8 ReMBy I Bl AR TR0, LPHRE OO olBRBAL L SeRY bR &
copol yndaviceadims. bBhd at ldastr ste moldd care bb errodvoerp by siongergionall itjasgjors undldiog

fi d t I d teri face, | ' t. .and. d
ol g Rt g R R A AR L b e 3 HGtheRimb S el e B 4RO
sur f aceal@hoBRopsliinal chi IRI heatelin® Formbta MBltch MRMRBplastd pbles € CDId nvbkd

menber can be configured to forman ocular insert-shaped cavity . .
t her ebebsigwplagherolymer ¢anrberdispsnsed fainiganold savitha thetBpgiohin %PWX%#@&IP%

combi n S I ] E I :

cnder staog (' (' GafPRETR, teold PR 48 HASH: R B Ry SRILA e hBPIRy o
cor nea fofmiag nziding lsurbacehu rhey neyding Sefrsenihdey to font the optieth guality densripwang
convex anterior. surf.gce nd concavie pasterior surface which t act
Che. cornBsmPiG ot B neditnde FRETEI B RERbEAR E o oud Kt fRn R

Vi si on-lesutdcEiatal phite beshEshousingOéritas ©8 ARkhidedibari dithhmoRingeivitpn | enses.
Vi si on ﬁonection | enses include a transpareat Vi Si Qn corr%%tion opti.c.zone.
The vi dPBPlcor eens sxampe: &he, BrRSewasetbRgssHich daniisstiny mold othe yyiaylggicohol

cor r ectdoBplyRRF bPHE hRtkert ANRI0MNCBntdRYcaflifduke transparent or may include a
region inténded to mask, enhance or change eye col or or appearance.

Cosmetic | eMsletempesatiredyws abavt é6f€do rbout@s®’C enhance or change eye col or or
appet ance,n 4 Rl 8y BT BRROSPE, ond ey of ey not nclude @
nmol d nmenberThrodt terapadatassesrh lapodt30ME t about T0C
Mold tool temperature from about 30°C to about 95°C
Holding time from about 1 second to about 5 seconds
Injection speed from about 50 mm/second to about 250 mm/second
Plasticizing speed from about 100 mm/second to about 300 mm/second
Injection pressure from about 50 bar to about 180 bar
Holding pressure from about 10 bar to about 200 bar
Back pressure from about 5 bar to about 25 bar.
[0067] For example, at least two of these process settings can be used to injection mold the
vinyl alcohol copolymer. In another example, three, four, five, six, seven, eight, nine, ten, or all

of these process settings can be used to injection mold the vinyl alcohol copolymer. In one
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vi nyl al cohol copol ynmer disclosed herein can be a first nold nenber
conprising a concave nol ding surface configured to nold an anterior surface
of a contwot20126n3949The at | east one nold nenber forned eCTidB2ouiesyio4al cohol
copol ymer can be a second nold nmenber conprising a convex nolding surface
configured to nold a posterior surface of a contact |lens. The at |east one
nol d nmenber forned of the vinyl alcohol copolynmer can be both a first nold
menber conprising a concave nol ding surface configured to nold an anterior
surface of a contact |lens, WD 2012/013949PCT/ GB2011/051104 and a second

nmol d nenber conprising a convex nolding surface configured to nold a
post er i &famplg; fthe anddf tempasaurgcean bpsfromriabopt 16Q°Cnisl abavt ZEPC.asil thisebaet ond
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of the lens-form ng nolding surface can conprise a portion of the

| ens- f onelding ainddadi eng woylfaeshohodmilymerdn fom & enold memdker,a waivnadtthd deyice-

[ 0064] Typical . ca ; [ ] i I i . zones,
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are si zeoldmgdushdeusfithe eyt sichie] aspdytedoldaganber The, thedmexamgky ingetisiaped
cavity therebetween. In e one e |l e, faqr. noldi contact |ens,, each
of the m&@%ﬁﬁ%@ﬁ%@rlg Otgw 5%9@53@% %S%a{@ thald BIA0FE (ANCOPENR | ens
for m ngrofiBing iaNbnSHbdAEEIHESH of & 1Rt Gn@Bf ARt Biki AbIdSMEMBELCarAf the stRAS mdM A
convex optical quality lens form ng nolding surface used to nold a

post er iTaembay by Awgection aoldimgsandHerminge dsuicpderayng molding sutfase pbthg peleast lgge nol d
menber 1 i ] |F .St nber
or a1 Ry FANFAEREPLY BY IS roltE! 8] AL Bl ol g P Ce
i s ref emyedmbmation thesot the chonhal dimg pbaionaf tle maldenembbed. menber. The first and

second nmepber.s can.,be structured to form a | ens-shaped. cavit .
Ehor oo d Dol R B L o R e SRoL S bR 2 ealtg ek tc)dine
Al t er natifie ofal ol T RiExer, GOIre BUBRE kQRS of thE Gbn-Bbldih®Fegfh8 BP HR, m&8 ntbmber

assenbl j es conprising nore than two nold _
. (1.e., regions of the mold which are not used to form a surface of a device body) are formed of a

material other than the vinyl alcohol copolymer. In one example, a non-molding portion of the
mold member can be formed of a material that is essentially insoluble in water or aqueous
solutions, such as, for example a metal or polymeric material such as polypropylene. In one
example, the non-molding portion can comprise a frame or support for a device-forming
molding surface comprising the vinyl alcohol copolymer. The vinyl alcohol copolymer can be
used to form the entire device-forming molding surface, or can be used to form a portion of the

device-forming molding surface, such as a layer of a multilayer device-forming molding
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WO 2012/ 013949PCT/ GB2011/ 051104 nmenbers or nold nenbers that are shaped or
structured differently than descri bed above, can be used wth the vinyl

al cohol owpabyzrmassivdescri bed herein. Additionally, the morGBrenysSi®4can be
configured to conprise nore than one lens form ng region. For exanple, a
single nold nenber can be configured to conprise a region configured to
nold an anterior |lens surface as well as a posterior lens surface, i.e., to
act as either a female or male nold nenber. [0065] The vi nyl al cohol
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of any sort can be placed on one or more of the lens-forming surfaces of one or more of the

mold members to be used to form the lens. The design printed on the mold member can be
configured to mask the appearance of the eye, change the appearance of the eye, such as, for
example, change the appearance of the color of the eye, or enhance the appearance of the eye,
such as is done, for example, by a limbal ring. 7

[0071] The design can be printed onto any lens-forming surface of the mold member,
including a concave surface or a convex surface. The design can be printed onto the lens-
forming surface of the mold member using any printing method, such as, for example, using
ink-jet printing, using a cliché method, and the like. For example, the cliché¢ method can
comprise a pad printing method.

[0072] The ink or pigment printed onto the mold member can be a water-based ink or
pigment vehicle, or can be an organic solvent-based ink or pigment vehicle.

[0073] In one example, due to the use of the vinyl alcohol copolymer to form the mold
member onto which the design is printed, a surface treatment such as, for example, a plasma
treatment may not need to be applied to the molding surface in order for the design to be printed
with good reproducibility onto the molding surface, although optionally a surface treatment can
also be applied. In one example, the ink or pigment vehicle applied to the molding surface of
the mold member does not bead up when applied to the molding surface. When the
polymerizable composition is placed in contact with the printed molding surface and
subsequently cured, demolded and delensed, the printing becomes integrated into the polymeric

lens body and remains with fhe lens body following the demolding and delensing.

20



Mol d tool tenperature from about 30C to about 95C Holding tinme from about 1
second to about 5 seconds Injection speed from about 50 mm second to about
250 mmi sewondi2Ri1aswi ci zi ng speed from about 100 mm secomrdTiGB2at105110300

nmm second | njection pressure fromabout 50 bar to about 180 bar Hol di ng
pressure from about 10 bar to about 200 bar Back pressure from about 5 bar
to about 25 bar. [0067] For exanple, at |east two of these process settings
can be used to injection nold the vinyl alcohol copolyner. In another
exanple, three, four, five, six, seven, eight, nine, ten, or al

[0074] When forming the molding surface or mold member by injection molding, the
molten thermoplastic polymer in the mold cavity can then be cooled and separated from the
molding surface and subsequently moved to a station to receive a volume of a polymerizable
composition to be used to form a polymeric device body.

[0075] Following formation and cooling of the molding surface or mold member, a volume
of polymerizable composition is placed in one of the mold members before the mold members
are combined to form the mold assembly. Typically this is accomplished by placing a
predetermined quantity of the polymerizable composition onto one of the mold members, such
as, for example, placing the polymerizable composition into a concave molding surface of a
first mold member. The mold assembly is then assembled by placing another mold member in
contact with the first mold member having the polymerizable composition, such as, for
example, by placing a convex molding surface of a second mold member in contact with the
first mold member such that a device-shaped cavity is formed between the first and second
mold members, the device-shaped cavity containing the polymerizable composition. If used, a
connection is then formed between first and second mold members by whatever means is being
used in order to maintain the mold members in proper alignment during the curing process.
[0076] When two or more mold members are combined as a mold assembly, the process of
assembling the mold members into a mold assembly can further comprise the step of forming a
connection between the mold members or affixing the mold members to each other. The mold
members can be permanently affixed to each other, or can be temporarily affixed to each other.
The first mold member and the second mold member can be structured to be easily separated
after being assembled together without causing substantial damage to the polymeric ophthalmic
device body produced in the lens shaped cavity.

[0077] In one example, the mold members can be configured to form a mechanical
connection based on the shape of elements of the mold members. For example, the mold
members can be configured to form an interference fit when pressure is applied to one or both
of the mold members. In another example, the mold members can both be threaded so as to
form a connection by engaging the interconnecting threads between the mold members. Other
examples of mechanical connections can include bores and protrusions between the mold

members, or other locking structures.
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of these process settings can be used to injection nold the vinyl alcohol
copolyner. In one WD 2012/ 013949PCT/ GB2011/ 051104 exanple, the nelt

t enper at Wwe 20e18%9f r om about 160C to about 220C, and t reTha20al051104
tenmperature from about 160C to about 220C. In another exanple, the nelt
tenperature can be from about 180C to about 250C, and the barrel
tenperature from about 180C to about 250C. [0068] The at |east one nold
menber can be produced by a conbi nation of injection nolding and machi ni ng,
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molding portion of one or both of the mold members in order to meld a surface of one mold

member to a surface of the other mold member. As the dissolved mold material re-solidifies,
the melded material can act to affix the mold members to each other. When one or more of the
mold members is formed of a water-soluble polymer, the solvent can comprise or consist of
water or an aqueous solution. The amount of solvent applied can be a very small portion of the

solvent such as, for example, a few microliters. The solvent can be dropped onto a surface to be
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copolynmer, the nold nmenber can be used to nold cosnetic contact |enses
havi ng a printed design on one of their surfaces. These cosnetic contact

| enses mayoaniamay94vot have a vi si on-correction zone. Pripam/aBeoplosciong t he
pol yneri zabl e conposition in the nold nenber, a design of any sort can be
pl aced on one or nore of the |lens-formng surfaces of one or nore of the
nol d nmenbers to be used to formthe |l ens. The design printed on the nold
menber can be configured to mask t he appearance of the eye, change the
appearance of the eye, such as, for exanple, change the appearance of the
color of the eye, or enhance t he agifarance of the eye, such as is done,
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2012/ 01’[394@11@1/@@1 19 gﬁg_qﬂ@quy firmly affixing the mold members to each other to form the

mold assembly

[0081] In the example where a solvent is used to dissolve a portion of a mold member and
form a meld between the mold members, the melded material can be located in a single non-
molding location between the mold members, for example, a single spot in a peripheral region
surrounding the device-shaped cavity. The melded material can be located in a plurality of non-
molding locations between the mold member, for example, 2 or 3 or 4 or 5 or more individual
spots in a peripheral region, where the plurality of locations are positioned around the perimeter
of the device-shaped cavity. The plurality of locations can be equidistant from each other
around the perimeter of the device-shaped cavity, or can be positioned in a non-symmetric
pattern. The region of melded material formed between the mold members can be a single
continuous region located around the entire perimeter of the device-shaped cavity. In such an
example, although the thickness of the melded thermoplastic may vary across different portions
of the adhered region, a single continuous region of melded material can be present between the
mold members and can completely encircle the perimeter of the device-shaped cavity formed
between the mold members.

[0082] In another example, an adhesive substance such as a form of glue, contact cement or

sealant can be used to form a bond between the mold members. In yet another example, the
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[ 0074] When form ng the nol ding surface or nold nenber by injection nolding,
the nolten thernoplastic polyner in the nold cavity can then be cool ed and
separ at edwbnomvaibeonol di ng surface and subsequent!|y novedTiGB2al1gisatoson t o
receive a volune of a polynerizable conposition to be used to forma

pol ymeric device body. [0075] Followi ng formati on and cooling of the nolding
surface or nold nenber, a volune of polynerizable conposition is placed in
one of the nold nenbers before the nold nenbers are conbined to formthe
nol d assenbly. Typically this is acconplished by placing a predeterm ned
quantity of the polymnerizabl e conposition onto one of the nold nenbers,
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2012/ 013949PCT/ GB2011/ 051104
electromagnetic radiation can comprise thermal radiation, microwave radiation, visible light,

ultraviolet (UV) light, etc. Any combination of two or more forms of electromagnetic radiation,
as well as two or more levels of one or more forms of electromagnetic radiation, can be used to
cure the mold assemblies. The method of curing is usually matched to the type of initiator used
in the polymerizable composition, i.e., a polymerizable composition comprising a UV initiator
is usually cured using UV light, and a polymerizable composition comprising a thermal initiator
is usually cured using thermal radiation, and usually at a temperature above the initiation
temperature of the thermal initiator. Regardless of the method of curing that is used, the
temperature during the curing process can be maintained at a temperature below the melting
point of the vinyl alcohol copolymer, or below the glass transition temperature of the vinyl
alcohol copolymer. The curing process typically involves curing the mold assembly until the
polymerizable composition has polymerized sufficiently such that the polymeric device body

will retain the shape of the device-shaped cavity following demolding and delensing. As such,

24



[0078] I n anot her exanple, the nold nenbers can be affixed to each other
using an adhesive substance placed between the nold nenbers. The adhesive
subst ancewoani120nBg@pi se or consi st of a thernopl astic matrericd2011Ti5¢104

t hernopl astic material can conprise or consist of the sane thernoplastic
material used to format |east one of the nold nenbers to be affixed to
each other. For exanple, a non-nolding portion of one or both of the

t hernopl astic nold nenbers can be deforned or nelted in order to affix the
nol d menbers to each other. [0079]1n one exanple, a non-nolding portion of
one or both of the nold nenbers can be heated in order to nelt a portion of
one or HECHIIRE PHORRSs FBAYINatERtria complett epgfionefwliiyhe pelymetipbloePaPeRsABef s i n
order t egggﬁkﬁﬂ&m?aﬁﬁkﬁﬁﬁﬁﬂb?rs to each other. The weld fornmed between the
nmol d ne rs can conprise a single weld |ocated in a single non-nolding

| ocat i of908%t wedn onbecxaniple, nbiviewave fadiatioracrpl ke weditogiuee wed polymeaizshlagl e

spot in_a peripheral region surroyndi ng,the device-.shaped, cavit The wel d
£ or e SsOvRGR R 8 el GcE Rt n B eyt g HsiE i s PR ikl

| ocat edcopBlyduesi 4gdescribed Metddh.NWsk osfahiiGowhal wWakitidnh o neakd thee PpoBimerizable
exanple, 2 or. 3.or 4 or 5 or. nore individual welds each fornmed in f_Si ngl e
spot i ncon9sitiop g giold Eymed frophdbe ¥invhalephal capqly perpgangeduss the @ngiwE pt igfed
around iRt 3 \VANW-T FUY 1 WAl chditidf el ds
o be S R o R0 By ST LY it Metibd i 5

devi ce-lhtededemalpt sxample, dhantime remutet ito ned thepaymenzableensposisiopan eerald The
wel d fogned, het ween. t he l,d nbers..can.conpri se. a Si e I d

o ound CHEL A BE Dinh T bR CoPRREF foifiE Py GPRRYs, Mislof pAPpE 1l P EQLET ) o
al t hougio 30hAinutes cdirlessthard of Bguairel 2@ chifhiey; 6P Rkadiah ©r BRYal Y@y naantes Sr less

different portions of, the weld, a single continuous weld .i.s present. bet ween
t he nol'dahnisuplio; 1 miqutes.dy amfihemewﬁ&, Hediofyragfizeble campp$ition,ean; GUEWPESE & ¢ he
devi ce-phapethiGayt suchf & E@Fexla e e L ARbeupRARALS (AIBN8UhZ0 @801, st

exanple, a portion of a solvent capable of dissolving one or both of the
nmol d nethd eplymssiralhe capppsiten can b eursd usige nigroveave radipiipmdiisaetser oxampler t o
di ssol v, - i o) f r h : L: rder
to mel dI %%so r ear%iﬂgf Q%nng&#%qndgﬁlgﬁg%?ﬁgeg aa@sa{lf?ifl‘%%e%oﬁ Owgglggﬁg?&ﬁﬁ’lodﬁ%lgnber.
As t he dnméthy ethemnbldinitzt@rsuah as, osedangpld, iAABN, tahé thvepadwdeniambler doalposiéion act
to affix the nold nenbers to ea%E. che(rBII.1 When one or re_of the nol
nmenber s %% d USHE, THERORAVE ofadidfian n 5 y¥Fsr 2nofBEE EAMRIe e ROREIFHFIRS or

consi steogfpodidbe tarP be %ﬁre@%ﬁli&@mﬁé @Biatidi) &ind Re Pblyaferie AlevVRBbhoapRhn B can
be a very smal| portion of the solvent such as, for exanple, a few

mi cr ol i Wedsmotried, agoys} datensednonkotnshpaolder #dzdry delensed from Hie pgdd member
2012/ Oﬂfﬁ%&ﬁg% ?ﬁ@%&@ﬁé&%%%go%ﬂ Ay @t o‘-i&hg,gcg%g%{)d@%rgsﬂ{g; B e bRt PE

j oi ned, can be stanp onto surface to be jol etc. anpl e, one
or all demoldieg amd delamsite pcessrdanrresult inehaqopd acediet tgeretef thovihgk alcdloé nol d

assenbl can_be, cont gct.ed,.by, a stanm tted with the.sol vent. The stanp
can be ChaFRHr FCIeE AR (i hhel if febateuler e dhp P g S8 0t PP lymesd detief
exanpl eodicb&roii anpamEictieng })Me@hi%p@ldin‘guﬁblmg hatds fohaed iffont Rt dajisaléohol
non- nol di ng regi gn of, one of the nold nmenbers surroundi ng the devi ¢ce-shaped
regi on SSPORYREL FHTIRE HYRS BHCToBRYS radisiopndnvst diemyg Iding prechddensingecadedighsrber
whi ch iiga fESRIEYr iR Bend Bdlgxfn@xq'c Hevitd'Godibhn t&eﬁﬁﬁﬁgghé Sa€ biRess i | e
the solvent i's still wet, the nold mer‘r%ers can be plac In contact and

mel ded usingandidy forrapd fromad differept metstinlsuclans, i@ expmbleepolypropylenerot BV&Eenbl y

to assi in the ocess of ,affi xi ng the l.d menbers.to each other. The
P ooorBsd RS PIRSERR 8F off MM IE MRl RIREES iy i lflee, 40
fully m_sadldeﬁhlnmr eadke mbh}egsse@ptyb N folrhyd C(i)ﬂ@_&hataﬁaﬁébioﬁlplﬁiiamgbﬁ_oaﬁsﬁétidr@d)fttﬁet he
assi st 1L n | the no [ rs.an ,rylngt e S vent N O er. t

r educe_VﬂWérziﬁ?g‘_ﬂﬂgoEéfylpP%_eﬁcg‘Eg‘r Rereifil Qirs the koot of rneI o aoEREE o
re- sol icdhnb¥sitidd 'Edﬂfdhnl'ifﬂe' lﬁﬁeﬁi@ﬁfmévﬁoﬂ@ he 'b§llyhﬁri%ﬁ9@ c@ﬁllﬁgﬁti@ﬁ) if oF avdche

mol d assenbly [0081] I n the exanple ere a solvent is used to dissolve a
port i ofowthctawithbthe vieyHrdeohghgopolymer, and at least one surface of the resulting ophthalmic
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forma neld between the nold nenbers, the nelded material can be |located in
a single non-nolding |ocation between the nold nenbers, for exanple, a

si ngl e spa0 20r2/a3Q@er i pheral regi on surroundi ng the devi eeTairpadscaNi ty.
The nel ded material can be located in a plurality of non-nolding | ocations
bet ween the nold nenber, for exanple, 2 or 3 or 4 or 5 or nore individual
spots in a peripheral region, where the plurality of l|ocations are
positioned around the perinmeter of the device-shaped cavity. The plurality
of | ocations can be equidistant from each other around the perineter of the
devi ce-shaped cavity, or can be positioned in a non-symetric pattern. The
regi on @dvigeebaibydisnthuerforned dr Wirdctbeanias rwith gheningl Fﬂ?ﬁg@r eopohiindie [y sempgl e
continu gi I apQund ent i 1 et t i gesishaped
cavi ty. SHeIGE Ay’ 8F Aeofhe BRIkl Bl BRITAIE' Enilss'0E, R’ oI

t her nopt@styinger rAlythe anfaces vHthe ophthhlaiie devipoarkeifomseddh dirhe cadfaetreith thegimgh, a
single ﬁo t&nuoTs region of nelded material can be present between the nold
menber s*EHY" EHY Xl et el y encircl e the perinmeter of the device-shaped
cavity foosmed hetueERerbine d¥RloiHinBNRRLSto thOPREdsk Bf sdpatdiap XA suites
adhesi ve substance such as a form of glue, contact cenent or seal ant can be
used t oonmelthmentheryofibe woddassprablydpHowingisariag of the palymerigatie poraRasiioneAst he
WO 2012 / |6y r LA j

adi t1 oheq i b dSTARRE oLkl o Rl ERELS, R Emb AOS A PRI e
of - connech iother, lasd dhédrde¢vierebodyhremaink din et vath, bhettacbed &g bir adheresl tormneradeéd t o

keep the .nold nbe in_alignnment during t curin roces and can be

capab! CSTbY SiscotTBe Pl dnd By er SR i inshithne ol BERLEE 6RRG30gT of the

denvol di jpgs8§]r oceps” dehQ@cﬂﬁ%}N‘@@ss@é inveR8 theiR @mdchenied |pdddegses W éepe@s the nol d
y

menbers of the nold asse is forned froma water-soluble material, such
as, formeidigprusiaces fhmatld Saembare ofithy mald cesrnblyaf iisrring HE ¢ry| HitBers of
the nol ﬁo@e%&%ﬁﬁleymSEnasQ&nﬁgni%%Bﬁg th® Cp%w?l}ibrﬁ: &@r’fﬂ%eﬁoc&hi@tnck henfaBkd wignper s
cannot be released fromeach other except by at least partially dissolving
at | easliquihesudf as dreongatid sokvesewsteobr athequeohsisadgismndiring theydemeldmg\poeagss, t he
nol d ass l. ce rmed, . ca e non- openi n L d, ass |y reln the
pol yrer e ety dhe gl H-SE Rty dBTufe e la TR PR p AR P PREI
nmenber sliqédrpribsionge tdhe dembidirgssresdsh.yFollo®@diAd The dembidingssecdss, thé pylyngrit he

ol ymerj zabl e conpositjon in t devi ce- shaped
poly &evﬂ:e body rgglalsns in contact V\I;}'ﬁl one, an?l only %ne, of the molding surfaces or mold

members used to mold the device body. In one example, a dry demolding process may include
squeezing one or more of the molding surfaces or mold members to deform the molding
surface(s) or mold member(s) and to separate the molding surfaces or mold members, leaving
the polymeric device body in contact with one of the molding surfaces or mold members. If the
molding surfaces or mold members of the mold assembly are held together at least in part by an
interference fit between the molding surfaces or mold members, a dry demolding process may
include applying pressure to one or more of the molding surfaces or mold members in order to
push the molding surfaces or mold members away from each other to break the interference fit.
If the molding surfaces or mold members of the mold assembly are held together at least in part
by a weld between the molding surfaces or mold members, dry'demolding may include cutting
through or breaking apart the welded material.

[0089] “Wet” demolding processes involve application of a liquid to separate the molding
surfaces or mold members of the mold assembly after curing. In wet demolding processes, the

mold assembly including the polymeric device body is contacted with a liquid, such as an
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cavity is then cured. Curing the polynerizable conposition in the

devi ce-shaped cavity forns a polynerized reaction product in the shape of
the devi ceoshepmebigavity, i.e., a polyneric device bodyrCQ@B2g/isypical |y
conprises application of a formof el ectromagnetic radiation to the nold
assenbly including the polynerizable conposition in order to cause

pol yneri zati on of the polynerizable conposition in the device-shaped cavity
of the nold assenbly. The form of el ectromagnetic radiation can conprise
thermal radiation, mcrowave radiation, visible light, ultraviolet (UV)
light, etc conbi nation of two or nmore forms of el ectromm netic

radi at i %am8§01?)/6§4‘tb WALer OfgN GAUqRYP solptine deripg therdempldipg procpesy Hellyying a wet

el ectro t e
ot hod ar o eSS B Ay R R R0 PRl Pnl DftalD i BRS Bp S e U1

pol yner theaidlding sngass or amld meebersaispd koymetd thakib‘eccbm:)osr tambe harprd fmmg a

comosi P dspbRL e SrmiR raneabist b By Rl PRl B8P MG e ine v

radi at i piocessdydmblp daditivnally iaveleEERr e Wianehaeal thehddsi dfi separating @l@ﬁﬂ(ﬂaﬁ’lg re of
t he thernElé |n|t|ator Regardless of the method of curipg that is t he

t enper atWite&esRIrelg merbers i pflitrotocpplication of liguid fp éh%@aldaassenlrlén*aélrﬁrlar e
bel ow t fgedBhd LAY 0P Fhite &f th "kﬁol\didé%ur?a'c&obphlo@@mém to_QEfoRR! @YW thiging! ass
transition tenperature of the vinyl alcohol copolyner. The curing process

t ypi cal $uyfacenaimeld neamben(), pplymsl rdem@éqbngz oumpid ofithemokliygren fagesdrgnold
conposi e i

body v ERPetan oPriOIhAR dfk Hdhe yMced oFHEcl Wl S RORVATHLE JREGG g
and del kiesk mgintdkeraice Hit, oﬁ/\ﬁna{glmtcﬁlgawm masweoﬁdramg thérmommssagblmsocess

may not result{ in co lete re ctjon of all the pol ynerrzable conmpon nts of
the pol PRERF Yted giongl RC ap@@‘eﬁfprrﬁﬂehéte%réa it I54vRicalRadens HiF Aifston

can be us8And theigufl fohBe RPIYARVEMBIFDIRN GO BPS aipM) dippis ShfindFBADale B61d MOl d
assenbly fornmed fromthe at | east one vinyl alcohol copolymer as descri bed
her ei n. assggeblyfin prligridwave radi ati on to cure the pol ynerizabl e conposition in
a nold d fur t LY;

time re u?ggd g?%h;%ﬁ E%B%%ﬁ%%§?@ﬁ£ ‘%gghéggh egﬁﬁ%ﬁgﬁgﬁﬁégﬁ%ggﬁﬁﬂ%PBht or
t her mal remadh iatdoatac( witk a,pagticobaheddioy elnrfacelémlm(ﬂad( arplber, stitteast ¢ither ﬁlecﬁ]li;troed to

cure the pol ri.zabl e coppositi nol d for dfro Y alcoho
copol ynop SR noff dpest s 16 deRaiBepresS: Fhaenh g dios

M nut eSgenfain in@oftabiadih Ge ek mbRIimDsuifabdbeMoldthethB&EShdah 8dh B a@me@ko ih@ 15
m nutes, or |ess than or equal to 10 m nutes. In another exanple, the

pol yrerfishen eecerdrmsiding shtecgrorcmaldrmember, forexample; by tlowise hepiesh aison they
exanpl ebacl?c Fthe%&ﬁf @hﬁg&%%(ﬂg'n]iénﬂﬂe? 1€e%§i$e1 Y%%t@)‘})sec gﬁqln(}lgﬁﬁg surface

pol yneri zabl e conpo |t|on can be cure usi ng i crowave radi atl on

anot her orgneldphanber lcen pokhited, |lea¢)iampdmhpbbmmg)¢hﬂ¢ahamomﬁrer tmek af m@mh@ldmgn A
polynerrz bl e co osr ion_ cont.ai nin 1 the ma nt&ﬁ G Such- as, forld
exanpl eSur AFBRE mé? %8‘[ Y1S i e o‘r’ﬂ%‘ 1t P%%O & PErEEAUSi N

m cr owaiemb@sli Ahlapphcdtll@nycﬁtpra@qfeher eithe@MY Eirst toh SeakdymBldiairéace @Imast i on
can be cured usrngﬁnlcromave radratron and the polyneric device body can

be wet WeERBIrdeiore demalding s congaeently withghe 9@9ldH@rﬁ5P%Féﬂ°%S<dWP el deiceq
fromt hl?od?% Qerﬁﬁm?ﬁ rcoﬁt%tn@&'h bramcuhe niﬂlcﬂ)ié s@fé‘c@hﬁ'mcﬁ@ RYIYER (.., TRE & lor

denol di ng, t he wet del ensing, or denol di ng and deIensrng process
can r esa@bcnndr motdm swfade ve mivdd nietmbﬁ:e)ddeibWMgethv|dn15nlolch¢g:pm¢sscbp@rhwmmpé¢,

! east p‘gﬁe i 1s|d¥51gédst%%aveﬁ1% 1ymer10%v1ce %8d arrem%%(narrp ntact wffh M1e6| do (a (Hgln rrerl ¢
devi ce &les oM a Hanur ac uri ng process 1nvolving using mords Tonn

f rom t harfacayd meldandiaber aotheleydef theciemiohtingpiobgs,ieat @uvebeaappAet ‘@tthobackajﬁd wet

denol di and | ensi_.ng can_be hi her t an the yield, of t S ol ymeric
devi ce BOARS ARG FEEE CEPAL TS EoPHErasdiiicly s fud or irina e Hwa@mﬁrc&m(ﬂ
from a pid f@f et b&BbSldddt as’fé?dbe%urefb@fov@ﬂﬁrﬁ’ﬁlalﬁn %@hﬂﬁ)"f@l?é/hﬁ)'ftﬁm Qir Y I

[ 0086] As at | east one of the device-formng no% i ng surfaces %of a nol di ng

sur f acdnold membprEhd Beat wan bh @pplitddifon 9ssbatilapounts of Bmgstchofs, domexagipla less
conprising or consisting of the vinyl alcohol copolynmer described herein,
during the process of curing the polymerizable conposition to formthe

pol ynmeri c devi ce body, the polynerrzable conposition is in direct contact

wi th the vinyl alcohol copolyner, and 2%t | east one surface of the resul ting
ophthalmc WD 2012/ 013949PCT/ GB2011/ 051104 device body is thus forned in
direct contact with the vinyl alcohol copolyner. In sone exanples, when al
of the device-form ng nol ding surfaces conprise the vinyl alcohol

copolynmer, all the surfaces of the ophthal mc device are fornmed in direct
contact with the vinyl alcohol copolyner.




100871As used herein, "denolding” refers to the process of separating the
nol di ng surfaces or nold nenbers of the nold assenbly foll ow ng curing of
t he pol yrwoi2aerligs4gonposition. As a result of the denvol écmgGRouoss®d t he
nol di ng surfaces or nold nenbers are separated fromeach other, and the
device body remains in contact wwth, or attached to, or adhered to one and
only one of the nolding surfaces or nold nenbers used to cast nold the
devi ce body. [0088]"Dry" denol di ng processes involve the use of mechani cal
processes to separate the nolding surfaces or nold nenbers of the nold
assenbly after curing. In dry denol ding processes, the nold assenbly

i ncl udi %gn ©ohequbty 8 rieeondey picleshthay drequalttoclénsesendsd opdash then| erorgual fosiich as
an orga&kg olvent, water or an aqueous solution during the denolding
process, typlcally the nold assenbly including the polyneric device
body ha[i)(mt]t bé‘é)elemmpg’é edert @ the Iprapusschfpeleaing the tidcedsody demmihdiong rrpﬂ(hn@s S.

cont aot \afee b s Bt oy R e R ol it i cagac ol G SRR <

used t osuffabdt drhgold @¥dneRrPeike nhddd @&@nﬂsamb%ee@segfaw@elm GinIdIRE PERSSS. may
i ncl ude squeezing one or nore of the nmolding surfaces or nold nmenmbers to

def or m Ahasetohatping “dalersiee (B9y Erenisl @ prrsatsetnyalyingnnyt epheaicae/ienkodyel di ng
surfacqﬁﬁg&n gqmﬂﬁmgﬁflxﬂ %@gkggfghgmﬁghynerlc device body in contact with

ne of ing sur ace I f the nolding surfaces or
mol d nmelB®2]s othyﬁaleiﬂmbmgqssmtﬂsynmlee trel wsetafguechenicatprbezassts th melpasetthdpy an

interferenc etween the nmo aces er,s

o] JEeE etk Sor ISR bR B OheS thREC BT maly ke RIHE Stifen Bp Yhviee

mol di ngbo'ﬂyrli ac esntavt ol win e édrsolling Gteghe In U dulksRinghRodBebed] thg deuict do@s or
nmol d menbers away from each other to break the interference fit. If the

mol di nghupf B 4CTBRInRg IaOW@rgo@rrEacefortm@d rFRerabes skighhichaths deyicq Hodyds ir at

| east idynPaf dre Yt @on\fa%kéa Rel Wean, LR 50 i ch%arvfeﬁtc R3teP br Qi%é{he'&ﬁmlﬁtﬁm dry
dermol di ng may include cutting throu h or breaking apart the wel

mat er i as.paftog8bg wémsmgjem¢saa Wahilp ﬂb@ﬁ@S%blelthaI@l wet @mldloatprc@nssoﬁ‘ln\@l\hnam d
to sepaf %fl(?atl%{} oé rgoll cf é(.fl]go gqn(];léca%semqoly tlrhclludrlrl%ﬁ g%gl;yéée? c &eglce rﬁ%dg} %é?:ﬁ%g.’ s¥d after

curil ng. I nNg processes, I Nc

pol ynerprior te¥ ideeddleiyng proce3n,t iddst mdrevuotnhman {ol W iatdry sﬂumblcmg podces¥\Prior to a

2012/ O:Lds 949{3%1/15330%%513/. :Le:lr'loaf1 dry demolding process and a dry delensing process are used
together, the device body has not been exposed to a liquid, for example an organic solvent,
water or an aqueous solution, until after the device body has been released from both molding
surfaces or mold members of the mold assembly (i.e., released from both the first and second
molding surfaces and mold members). In one example, a dry delensing process may involve
the use of a vacuum apparatus to lift the polymeric device body fro m the one remaining
molding surface or mold member with which it was in contact following the demolding step. A
dry delensing process may also involve squeezing the one remaining molding surface or mold
member to at least partially break the bond between the one molding surface or mold member
and the lens body. A dry delensing process may involve blowing air between the edge of the
device body and the molding surface or mold member to at least partially break the bond
between the device body and the molding surface or mold member. A dry delensing process
may involve inserting a prying tool between the edge of the device body and the molding

surface or mold member to at least partially break the bond between the device body and the

molding surface or mold member.
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organi c solvent, water or an aqueous solution, during the denol ding
process. Followi ng a wet denol di ng process, the polyneric device body can
remai n i rvoant2zas949i t h one, and only one, of the nol di ngcIeB2ati@s1®r nol d
menbers used to nold the device body, or can be released fromboth of the
nol di ng surfaces or nold nenbers used to nold the device body. Wt
denol di ng processes may additionally involve the use of nechanical nethods
of separating the nolding surfaces or nold nenbers in addition to
application of liquid to the nold assenbly, including squeezing one or nore
of the nolding surfaces or nold nenbers to deformthe nolding surfaces or
mol d ne983]( s) Foligiping; diy dsmelding and dryodrdensingrifiecpdymetiee d@fﬁwgwbe%my &8es or
nol d e i F ool j y

T om gk St (P PR Eror LSl of B3ty RHib GRS MerdlE) URERDR SrelEY
an adhesslveat-hasedi liqpid,her mmwlad ligeideedstiitially t foggevfian. oighein sitveat dAttéroatalely,

mechani gal separation.step, S ed, it is,typically. done after fir.st

Rl yi TP HER Y Rl B o) 4TS wertbe oIl Guiek i Bl Placsdising or

i mer si ing 4 peekagl witles paokaLivig isbludoh,isedléd] and OQHR4efs part of a wet or dry
denol di Q’\ﬂ?fr ocegss, it may be desired to have the device, bol% remain in

cont act [08P4lh 2" Wabt dlensiie moresssiyinyalve the applicairoba diseid sudicas ansorgptiner
the firglvedf, Wdi6 828R uBRlsd e | BYi ' QGRASing | N
order to ‘Hel p the devirhg%1 bSde@%fo’nr%I%lS%% ggléﬁs?ﬁﬁ?%gpg@?%d nol Ic}%ng
sur f ac empldingp$uifage wb enoldhmemberawith evkip lthee deties body fis s tomactsfelowgntbé di ng
surface Q X | by;. bl.ow heat.ed ai n the back of
the. moroitioyBE Sl AREE o tlouFERIEMn BICHENID e e Rl el

mol di ngeandniftizes @ omprislidngre vhatunc apabeusciol lift &, polydierxderive obly fldohotit Rge
chilled air.on t back. of the | di ng surface aqr nold nenber_or applying a
chi | | edMPERfIE MoK BB SRS ﬂb_%godflﬁa{%uwéc\@@%rﬂ PGP dnneARRsT Gollguinb

appl i catenMifd stBp a9tingIlY, % Kbt nsinBSrédetShaPhiss GEARMR RdhOGasibslfRGSs OF

mol d nenber_ before denol di ng or concurrently with the denol ding process can
al so heppssipleindelgasiagibe\devise rhodsi pudhnase dor exampls.t $queezieg thec omearemaitiag ng

surfac . @ L.l Sl [ r.f . | d
rerbor )P R e o gghefiber th 0 1eal abiaRy EGRIAC LU LT AE Broflind D Lo
t 0 haveutthe pohypliemembele\blaenp ailybatwemi the iedge o tiecdevidet o dlyhmd stee arviding| di ng
surface or nold nber at .the.end of the denoldin rocess,. heat can, be
appl i edguffr Cet(ﬁén?}ge(’?ke"%r’t%énsleftf@ta %Wﬁit?fg betyeen %ﬂgﬁgﬁﬁ ‘ﬁﬁ%gi’é}f B ately
bef or e f6ldftg suifacet diemeli@BedbdGo RE ReSSartiallyebréfkathe baRd BawRABP tHeefbvRE bBdy
tenperature bel ow the nelting point of the nolding surface or nold nmenber.

The hedddhgmpldingsyifaeegorirapldanaprkers amount of tinme such as, for exanple,

| ess 12/ 1394 14053044 : | ess
t han o\r/rmé%gal toé%o‘%gle (l)efciﬁgl?e}loégl essq%lhgﬁﬂgggyegglg 1?%B§;C§Sesgg(§(g%%d a

[ 0091] "vBshisgprovgss usefer Equid fitch of pn oxgasis solventeressilng Wik wetdemeldiggi et r om

t he one |.di ng, sur,face or nold mber .wi th which the device dy remai ns
- condiseneil Pl SRR TR herERE 6P pom Pt R e et Bt e UE8e D y
have befenics &jpdy akitld noth haved bl Skpdged t®@BSSrgars sUBRE: BEMi®d the nAghRAGHAY" MaY
refer to a process involving any ophthal m c device body, including an

ocul ar Prefeer tWBeRHyUdY 2 levisht brdy” vk Issdipt hegngpessryto” ¢ pega@icngplyinbdesses

I nvol veubddgudhd§ Phcd®GiEN (Bhiabl RGESHRRadOWith! £353RKEdEe solution, sealed and

sterilized, the resulting device product will not have been exposed to an organic solvent during

its manufacturing process.

[0096] The liquid applied in the wet demolding process, the wet delensing process, or both
the wet demolding and delensing process can comprise water or an aqueous solution. In one
example, the aqueous solution can comprise an aqueous solution of a processing aid which

increases the rate of dissolution of the vinyl alcohol copolymer. In another example, the
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devi ce body fromthe one renmaining nolding surface or nold nenber with

whi ch the device body is in contact follow ng the denolding step. In dry
del ensi ngwvpreoress®s, the device body and the one renai nipog/gR2bdiasglogur f ace
or nold nmenber with which the device body is in contact are not contacted
by a liquid, such as an organic solvent, water or an aqueous solution, as
part of the delensing process. Wile it is possible that a wet denol di ng
process (involving application of a liquid to a nold assenbly including a
pol ymeric device body) may be used prior to a dry delensing process, it is
more conmon to use a dry denol ding process prior to a dry del ensing

pr oces sProvysaing aidiean ktedreompornd gheicesisls i wvaghing vled@llmim%evmed@é% oaithat used
t oget hef,.: i 0 ed t I: Ul . e an
or gani oz 5 8 HeaFudt o Bl CRAIET RRR0thel S finkicldbtloq pRliGE AR D G
has beemotlel exsgde,fthopaobessingrmid chinrtg aseonfp@osdthat heipd protventhe devied badydram| d
assenbl i.e., released fromboth the first and second l.di.ng syrfaces
and ol Stk el T st SR S0l 3. A1 AP gt SPOLSET. HE PR oGS ¢ he
use of gp.vacuum apparatus to |ift the polyneric device body fro mthe one
renainin§9nnlding surface or _nold nmenber with which it was in contact

fol | owi 989tne d&beréaran Tiyrigetary’” on refies taed absianee phishdws thegbilifyse jeAuss| the

squeezi %ﬁgfah@ﬁnﬁgﬁ of W%,gfoggxém Ig,' ?f erdf gﬁ%egﬁs Wﬁt%n?ﬁ%ﬁh bR ﬁ%&s’[h@%ﬁé%r and

parti al reak the bon et ween e one Ing surface or no
t he | engessotly ByAradugingeghessifag pnsioesd thaywatery Heveirbicomi fayildates itieet ween t he

edge of the .devjce ho and the nol ding,surface or nold nber. tq at_ | east

et a1 USSR BReh B SR AR AP RERs BV ER SoRa iRk hefrehea or
mol d nesrbabusly bébhysubiRb e 36 BEtrivtion §Sccesi Wil @h \bezantS®iveint)Jo @ndeé Stirgtdlpol

bet ween the_ggge_of t he devi ce bgody. and the nol ding surface or nold nenber

to at |%9REFt Haseyies Ww@%& e cHeRtcherane on repry et lgasteons drsferi #TesE In

mol di ngys Hé\fi,@ecsoogrfréﬂe sk ARARESody MR hhO L3R4 WRmbLERE Qb Qant B0 durfactant

[ 0093] Fol  owm ng dry denol ding and dry del ensing, the polyneric device

bodi es avmpohentwersherally, a. syrfactamtros gurfastang gomparteatidass nhiyapt diredlyom theigt least

combi n%tnie%]at%rgla?'ie%l%atgiotr Qi srsolivg 1515 qL 43 81'1 Cm%%l i\a{fan#i-a% & dot1 sI aictgl ts ?11[10115&13 a

| i qui d essen |aJ?y ree of an organic SO Vent & Arterngt Pve Y, 8 oW hg dry
denol diwighoan tinttayiosletveintsiiotge stufsctnd yvhiding aeins o Hedddye, aRn-ibeic plusfacshts
directly .into_a package with a packaging sol ution,_ sealed, and sterilized.
[0094] "15@?3% é?r@%sq%?w%&%é S RPDROR e Eﬁa}% RIS & PR Such as
an or gamiofin$ted \karthetaM@t 85d Ve ke BMHCAUIURO BN 1h DrecCt:-8a%fke, iR deYike body
fromthe one renmining nolding surface or nold nmenber with which the device
body i surfacterdhicartber gicomaraied tinfe e nestlpinerizablee pompgsitéans ofesededubereint iy wi t h
appl i catifon,of: 1 I Qi 6l wet I . ther ¢ rise

ol ng aris i ale del s ndeittin 15 TASHAMAOGERE, Satabl PR "I RLPC

r emai nicogbimation thgrepfir f ace or nold nenber with which it was in contact

foll ow he denol di ste tionally, a wet delensin I ocess al so
el uad0tesh no iR BffpSingihe B oBaGuNE 1 Gl AhRGNE A BRGTLE BOIY such
as, foro exanplie, ths Ghisle Zisten I ehe Med1d YNEMBREBY ofBhd hidlis kiR (sPr In'MbthefreMber
to at least partially break the bond between the one nol ding surface or

nol d mexdBPRle, Reowiramgnia enasex wetk fe tapeliedd ke thef liquid apdvp aempbigssamblyt meold

nol di n i ; ing a prying tool between the edge
of t hegn ewelzr:(gﬁ%{) yldgﬁ%g%rﬁ%g@gfoﬁtﬁgedslﬁ%%gé or nold nenber to at | east

parti al[0899%r eakhet lpid epylicdao Weemolkding siefice(s), bonhyldamembérés)nw Moldgssmbilyace or

nmol d menber. [0Q95]] e e l.e. when dry d |.di ng an ry del ensi ng

b oces SHL B 3pridan il o o Fing PEEEst of PR, o gt hodl 5pd ShE BRINS: ¢
sol ventmeit@r Us patt oDf vl doleidihg pRIBIsdbruppliv®to dabeasbitly @4dth WeRlMgGirface
processes using a liquid free of an organic solvent are used, the resulting

devi ce 2b&aR Afid WetrlensigePBesh Excolawaraige of thy Hawd cas bevabaut YUki Hdetshe
manuf aghsiigec B REESHouleT SUcls, abflﬁ\@o@@ oP QY MILCHBaS BRL aBSRM0RXBPSEd
to an organic solvent is subsequently placed i'nto a contact fens package
wi t h algsackabiuig0¥obulesson, seal ed and sterilized, the resulting device
product will not have been exposed to an organic solvent during its
manuf act uri ng process.
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[ 0096] The liquid applied in the wet denol ding process, the wet del ensing
process, or both the wet denol di ng and del ensi ng process can conprise water
or an agusousizububi on. I n one exanple, the aqueous sol BCT@B20HNSCOADI i Se
an aqueous solution of a processing aid which increases the rate of

di ssolution of the vinyl alcohol copolyner. In another exanple, the WO
2012/ 013949PCT/ GB2011/ 051104 processing aid can be a conpound that assists
i n washing the polyneric device bodies or that assists in the renoval of an
extractable material fromthe polyneric device bodies. In yet another
exanpl e, the processing aid can be a conpound that hel ps protect the device
body frmamrra@eﬂwngefeéeraﬁmqfoﬂwdmpiyngrlpr@m@ﬁnn?g degige hbody, frpgyr thexanfdde, a

surfact QS% V\?‘n?’(r:]% é u@oﬂ?ﬂﬂ_ﬁﬁqﬁ ﬁ%er%@e?sg Zrl TllﬁgldE fa§é'sr Js@& ttc?&;st mdid élgfd%{/l%et O a

subst ance has e abiT Ity to reduce surface tension wat er,

for ex abmiyei,n otR teramplk, tha varylislooiso] sopdlymarmaynwdongér telpeessntist anctace sf the
present . UCI rface tensjon of the er, the surfactant

Pt 1t e e e ey g AT NcHG DRFE L e Sy PSP liesed HOHLRe o 7ot o

pol ymer yite HeMi hEmBRR By thagt 1884t oRE iy H&bﬂol%ﬁ&yﬁﬁbl £lay@tbfthe @tXIEés@Ct ion
processing with an organic solvent, to nore intimately contact the device

body aneieornyhglcehelioopelymes mpy nakigmgin rehBiircapt thedsyicd edyrdberalegse Wéé ent

in the ge) ée%dg(?%ftﬂeoﬁ] [LALE oﬂ@i&io‘f&nﬁ%erﬁ " hpiSee a0 r?r%n}@?&ﬁ%rst\éfé ? ¥t he

surfactant or ctant "conponent . a surfactant ant
conponeddendmgstepatr aagdt ddmobling stepor 4 et detlerdsagsstepo Aellowing ré¢ledse Dﬁthgoiewae e or

i © hout Sad it RaSn o indlR kst pormi e 58 of et O REDT bRt BFPaiEen e

non- i onpdtieibf afet ANkt loﬂ@ itSlil AEoheIr ¥opoBimeP Ghays Riai Presért Hn aslupioh,yadr that e
80, forms of poloxaners or. pol oxam nes, fluorinated surfactants, and the
li ke ardfvrﬁe@ely &an bp gresgpt in| the splatien: diRyvever, giendhe deyiee bod isgwrespisinghp be

i ncor posro?}tfaq ! %lﬁ&ﬁzeﬁphxﬁf%' Sl CatCRAR Ostle! VAPE aRERA ddPBH bR RN not Be

washing |1 quids descri erein, in the packagl ng sol utions described
her ei n, chamicalippr pbysicalint att;nhetdh@*rlgmﬁed to a surface of the device body, and thus in this

example the vinyl alcohol copolymer can be rinsed from the surface of the device body using a
solution free of the at least one vinyl alcohol copolymer. When the solubilized vinyl alcohol
copolymer can be rinsed from a surface of the device body in this manner, it is understood that
the portion of solubilized vinyl alcohol copolymer which may have been in contact with a
device body surface while the device body was present in the solution does not constitute a
“layer” of the vinyl alcohol copolymer as used herein.

[00101] Depending upon the type of device body and the demolding/delensing processes
used, following demolding and delensing, the device body may be subjected to one or more
washing steps, including washing steps in an organic solvent, an aqueous solution of an organic
solvent, water, or an aqueous solution essentially free of an organic solvent. The washing step
can be used to clean dirt or debris from the device bodies, to extract materials from the device
bodies, or to hydrate the device bodies. For example, a washing step can be used to remove
diluents from the device body, to remove unreacted or partially reacted monomers from the
device body, or to increase wettability of the device body.

[00102] In one example, the washing solution can comprise an organic solvent or an

aqueous solution of an organic solvent. The organic solvent can comprise a volatile organic
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[0098] During or follow ng the step of applying the liquid, ultrasonic
energy can be applied to the liquid, the nold assenbly, the nold nenber(s),
or the nowdizop/aswbace(s). I n another exanple, the ultrasodRamsigy can be
applied to the liquid and to a nold assenbly, nold nenber(s), or nolding
surface(s) contained in a fray. 100991The liquid applied to the nolding
surface(s), or nold nenber(s), or nold assenbly can be applied as part of
a wet denol di ng process, or applied to a device body and one nold nenber as
part of a wet del ensing process, or applied to a device body and a nol di ng

surface as part of a wet del ensing process. The tenperature of the liquid
can be st swbasder example, apolatilggdohsl. Hxagwles ghyolatileaobels casinclugp iyer60C

2012/ 013509 LS S G E T PO Sl P BB el case of i he pol yirer i ¢

opht hal [0803eviAsepréddysly dnussék thotedmdosgants] solveat’ grefers toom atganit sebsiaicd

menber s, and | di. suyfaces.used to cast |.d e devi ce bod in e
! ohiiee p ARl DisHaF AP A5F marighdor ofatssoughesb bt B ace
of the @edoywiBiiriréact@VingerifIodiluchid #pt B 18 fEsentONCEpdINReHE Yk v betdywhieE been
rel eased fromthe at |east,  one nold nenber conprising the at |east qne

vi nyl abasamwbprevinysiyyhesn subjested & exgraction processiigs tingme eypmple, feapHepial is a
copoly Y, i 010 . i ) r of
he ot e s S TBRBINH docd fol BRSoI0t i VLT BX o6 oo sollin Bl SR

denvol di exgmples pheomatarialriy achedtend ithe is 1@ ms solublevertdodenat] dissntye sis @picbrin avateet
delensiqg]§tg£. Follﬁmﬁn rg{eagg.qf t he devi,ce bgd%.f% n1the.atlb%@%; one
mol d nmeffo&t 28 er?B? isg]iu Bn’tlhe’ ks %%?e“\%eﬁi?ﬁ Sé)llv R C %SF%?%Cr SO po?ti on
of the @mpaaaisto wiater M &y hqurbaobslliticho Ty, tRE officr DRhNiNPERERN bvithnsusip it i on,
and the devi ce, body can_bezpresent i n the,solutigg. However,, when th

devi ce Higfagied devicedhadyin efgeivedp $pivate, ortdigsolyg afiigast onedmplstisl Rspsest I the at

| east ofigickivdYl, @346 Rliedass ARALKARSN BRYisdMe B& g%h@éf‘ xfnk ¥he QU 1d3EYoHe G tér¥al
attached or bonded to a surface of the device body, and thus in this

exanpl epresest ini thy Heviea oyl to seisk yireegoneentirabien pf the et leastome trpdersal i Healewice t he
devi ce y i sol ufl . f | . I I

copol yrioeS o roteg el P ol SRt ol o8 RRRL R oSS EP Rt o
a surf aoe dviceltodderhted vidththyatenot i1 squeaiin@ilytiont Tie dipslee sdload nidyaie dshé

portion of sqlubilized vinyl alcohpl copol r ich may have heen in

Bont act it A4y, 18 Y ereBniE B RS Pb N Bedso] b OB AS IBRECBRISF n ¢ he
sol ut i aRarf OGP/, BRSanfOddHdnt, UbLesmpl@NRT witBbutliitatibAydn &|ueRodol@RRAhNGEAg as
used herein. [00101] Depending upon the type of device body and the

derol diangregrsiesedveny b gsoewses orgair, sohvent ai, fiyy cembleddimgtlziaetsdul Bpst lagst t he
devi ce DAY IRY 1 PISPLERE B liRe Qﬂgas%ne”}ﬁat%riéfl’?sm ng steps, including

washi ng steps 1 n an organic solven an aqueous sol ution of an organic
sol vent[0014#] er In awtlen ceoudeube sathing arutéssanicombtiye Wateeondn apearsgahition

solvent. T shing step can, be ed to clean.dirt or dehris_.fromthe
Govt oo gL TRE A hEnfatiye T piofn SHuH ceBbubelet of Doty at o
t he dewoBenbawilas . wishrthe pedibhtelensds \oas MihdliHeSiRBowEAAIOR RS BiFfer QTRY6NS,

di luents fromthe device body, to renove unreacted or partially reacted

ronomers¥ripigihsehdosyyetingreeyt sobiions qomipe agent welutians pRY gorabinatins thewele

col vent o O Fone Y O e o SR e B P et

can comged wewashvbé presdng devigabodies, or in a packaging solution used with the present device
bodies. However, it is understood that the present device bodies can have ophthalmically
acceptably wettable surfaces when washed or packaged in an aqueous solution that does not
contain any polymeric wetting agents or comfort agents. Thus, while the polymeric wetting
agents or comfort agehts may be used to increase the wettability of such devices, their

wettability is not dependent solely upon the use of such agents.
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WO 2012/ 013949PCT/ GB2011/ 051104 sol vent such as, for exanple, a volatile

al cohol . Exanpl es of volatile al cohols can include | ower alcohols, such as
fornms of wethemaBbg49et hanol, propanol, etc. [00103] As previgreiosdiogcussed,
the term"organic solvent” refers to an organi c substance having the
ability to solvate or dissolve at | east one material. The organic sol vent
can be used to dissolve unreacted nmaterials, diluents and the |ike, present
in a polyneric device body which has not previously been subjected to
extraction processing. In one exanple, the material is a material that is

not soluble or does not dissolve in water or an aqueous solution. In

anot her [09%881p| &ollowimgneeleass aif the devier doilnl frethathei moling ayrfaeUbpie mdd does

not dis i t n e i . terd al

hos | o SmEa b ML e SABR i Pl oAIHERNE HRbHE\Alink sBps OGRS @,

aqueouscadeyilaced intd b biistet prekagegadrigowsioh periivn iofi pakagiag toluiidh Iis cxdexample,

unextracted. device body is effective tg.solvategﬁé qissolve at Ieﬁst one
i RPIY et dhge

mat er i al’®grECEMACKaRS (AR GEPFER 20BioPhg liste Pegkagst§2Brih gt b

di ssol v@aled #adBi@ALEd, BXkithpltBy alitobBRnE tﬁ@ﬁadm €uhddr RHESIBH shifableh@r

devi ce body to reduce the concentration of the at |east one material in the
devi ce $erilizingthe peckaggiuce the concentration of the at |east one material in
t he devj od f r j ;

aqueous! DE? T o, B QAL 6o tRefrd B bifubanG B ThERRIE U B ™ 1
100% orlggaein gesitts \ne atyield rof rgepieblel pelgmieric dedoerpodies thahis migherdharg alyédd of han
100% or gani. ¢ .sol vent., for ex | e .and without .ljm.tation, an,agueou

Sol ut | GREREIE AP dsvie RPEeTmage e i cgrenialy deniraLpptio DOUBTUR Rt act s,
for exadnal Reoridl MERTE hymB&k SomPsihp @nadthyl@RSEin@NBcomd! Egody mérOinSteAdaf Be Qk

di ssolve the at | east one material. [00104] 1 n another exanple, the washing

sol ut | dRast&Re cEnipralcoolearalyresr Hfrtha iesstisdisdpsins. ohheexisldnel aaceRtable ¢levigt an
or gani Gl VER! be Ti‘ﬁieﬂcﬁ%ﬁo&b%nﬁ%é{f}ﬂ QBLeBRBRNILALSY of G ANoHiGARIcGIly

sol vent used to wash the present ["'enseS can I nclude agueous salt solutions,
buf f er sotpithlodeyicesiFieadtldmtf asmptablealesicenernttieragyield efitlewedsuburmhte bedigrbbr t

agent sol uti o ination thereof, a the Like..ln one exanple, one
or ror & Y s ERAE A8 dolmlntt B oA sl rsifisn oo 5 SORSE e
pr esentingeviiGeushgdiresutoiited thspeddida kagemgTROVivldl ciracetpeablandvicet budiagg rcas bant

devi ce bodies. However, it is understood that the present device bodi es can
have omﬁlﬁléﬂﬁia?féﬁgglea?@wﬁ% s piing Bomd Pyl R ecess I SRDAHSIh &Y TJreXpRRitaded i n
an aqueQpiag $bWrl odbntdidihg 486 SorPlel GRMHoRkdD, BPY WASKINEBRED, CorWelabkdhAdGNE OF
confort agents. Thus, while the polynmeric wetting agents or confort agents
may be angedmbmatiorcoioproecssing sigps-t abi | ity of such devices, their wettability

i's not de I n e C nt .
2012/Of§§ﬂ§ECI?%%§8%§/éE§@84C&Fggﬁéﬁfgéoﬁ%dgf%g%rgﬁ%agg&%fw¥wgsszﬁcgfbody
from t lpelymdritablg sompa@itns,) The palyterizbhe cOmpogdtiomuan ass@itc| yt &, ohé
used, q&ﬁ or.nore %gtio al mPsth stegf,.the dev%&g body can bi pl aced
into a B PReEge HCRGYMCHRANS FOMPOYHOB AR VKA SEMBEFUE 35St PRE one
exanpl @rosshigkel|drat RastRie KABIGL0S,a0 a’ffde%&irﬁn?)égérﬁm}%@ﬂ&stp&{emrblo&@@ or

bl i ster package can then be sealed and sterilized, for exaER%eh.by

aut ocl #uy sgmbhetipmtregé Theodrleasbana initiater cgpicomprise ftdeass pee UV miitiator it
packag 0 l. 1} h IFeLiy e TaTHAi i : hal m c
devicqulsst es%@?%g H%@gﬂﬁ%ﬁggggpgﬁiﬁwgsgﬁﬁﬁgﬁé? acce%%%g§%8%% y%@??%

devi ce flzedinesombratsuchs akj ddreexarhgln, a-hyidedxyeibly] acstiqerdit e(HhieMVywyedn candtwetr ce
bodi es nade using,an essentially. identjcal nethod t using.first, and
second HAMHenIHEIEICEARE, <oty siign AR STTIRVRS 41 8HoeCTRHTALITIS { ead
of the ndnohRASkn P&tCanbkity|exampRNGhe GORGeYITRIe Rbmbb&tiGH eaeHe &lipsGinpsiuatte The
yield of acceptabl e device bodies can be a yield of cosnetically acceptable
devi cesomgpsiton,which, wheropyhensedciarmy a hydregsl pplyancgie\pEhigmivdevige Body- of
accept ev) Leld Vi o) | vingual |y
ot oot T B e B e o oD S5 S PO hErEom e, B

aut omametivark sp esticonf pelymgr almiss. capabiced. swalerin wates 915 benomiifg ewgllesl With f
accept abl e device bodies can be a yield of acceptabl e devices resulting
froma particul ar processing step, such as, for exanple, a curing step, or
a denol ding step, or a delensing step, or a washing step, or a packagi ng
step, or any conbination of processi my steps.




[ 00107] The vinyl al cohol copolymer can be used to cast nold various types
of pol ynerizabl e conpositions. The pol ynerizabl e conposition can conprise
at | east woeotyudswphi | i ¢ nononer. The pol yneri zabl e compoSidB2on/isar4f urt her
conprise at | east one crosslinker, or at |east one initiator, or at |east
one tinting agent, or at |east one UV bl ocker, or any conbination thereof
The at | east one initiator can conprise at least one W initiator or at

| east one thermal initiator. in one exanple, the hydrophilic nonomer can
conprise a silicone-free nononmer such as, for exanple, 2-hydroxyethyl

nmet hacryl ate (HEMA). | n another exanple, the polynerizable conposition can
f ur t her walghpfihydrage! ¢aazadso bpendsrstaoddn be ermatenial dlept mesaiosravater lim ay equikifrbiher
exanpl e, t.h ' 1 an be;. 0 [ c i.1ion
whi oh, _pkn PHERRIR LERRLS, FATRISKY) 8 SFEGHR el L BREHE TP (HIRRRHE L 0,
[ 00108] méssrisis,e thchelirgy nphthhlenit efenictd)yebutig einsertsefirel soiitactalepads yiter be wateer i al |

typi cal | net wor k or trix of po r chains, .capahl e of swelling in
wber - oMBRE R A S rEet TS, 1 G088 40niehy SRBA A Dt Gneleiart " a
hydr ogetii) paniad $9dRRdUHdeFwIIRA dvitlPwhRr, dor (B GullPhyd Bl ahetsdiofen \Wathekatk an
equi libriumstate. The network or matrix may or may not be cross-|inked.
Hydr ogelke hwslregel may s 4 pidieone wdregel.cd slicangdiegdivdeegshor 19al agsentialdy, pibieane-
oculardﬁgﬁﬁ@h%egnd contact |lenses that are water swell able or are water

. Thu

swel | e s, a hydrogel may be (i) unhydrated and water swellable, or
(i) pal00109]| yThy thrmt ‘sdicane hgdwigtl® r Weitiboneatydrqgeb mageirial ") refan$ koya lppdicakied and

swol | e ith er. The .hydrqgel may. be a siljcone hydrogel., a .

o171 comthieBL Ry i gd < syt A Eealiting Fododient. S8R Exatie g tiouh rdrozsl b ooy
The t ertgpically prepared By doadaling @fsilicshlcbe@inghgmeiagse ! witlt&ivieational BY&bphili® a
particul ar hydrogel that. includes a silicon (Se-containing conmponent. For
exanpl YIEest PreeBrys Hy atlisgas hydiogs) ppkiapimje devdtsas aa opihebmidayiag iacluding

silicong Wall i Ak hydr oge
precurgzggpﬁ%hg?p?%gﬁggﬁggﬁgge?hggﬁ¥ﬁ§%%?gﬁgg€¥g%&$£hgk9gghthaInic devi ce,

i ncl udil@g119] vi The polyoreriaahlé rgmpositiaw tcah dresg pahyinshizeldeonpesitian sapiblong

hyd : laal h | i zabl 0Si T b .
ool ymor7ink & sy gR nold el BB AReG. TRCRRRS SR atBrRpany

when paloynpesiiiae ftan Tompsisd ia_h;lapeedw dneGitlcopebiaming? allahemglog%ixm)b ta:t Qéhst afle
conprise.a). at |east ope siljcon- tai ni ng nononmer and b) at |east one
hydr opﬁlyfiTo)Bhﬁ]ﬁrfBﬂ%}merl thfe SUFPcC BYEO8R) robERarZRRlF yeBtPs HBN-ethE iiplerst ePon,
the at HyaRphilieMorddrE eRhkdrhSrisdRNARIphAR SRR vt fh INGL2 R ThéRNOET
with an N-vinyl group. The ‘at |east one hydrophilic nondner can conprise a
vi nyl a# dwdrophBicamonemen camneosprijeca vinybramida i Thy stolsastemeodiliconecostainiemne
hydr og r - P i i |h:con- cont ai ping. |
v ng PaorBBIeb TR e DAL ARSI SBRRBRa88 DuPalibliet W JoTRRRIRL

si | i com@onteaihaving arorodeomitar caeightopientes ehaat 3,0e@ slhlténwo Thiel dt Cleast amatsélicohng
nononer s teach havi ng di fferent ninbers of . pol yrmer i zabl e groups aﬂd.

differ éﬂ’? awmgempaffﬂe_ ?‘Z; [FOuPrigh et &7t 1Y Stlﬁénﬁ ’PtP‘&H}geHWB%SGeFaCh aving

pol y merdifFabit enebERO 61 Fbl@&e@i@ﬁblé ESupS rané AT RCmBledilht! YRlghsl htRBally ke
exanple, a formof silicone oil. In a particular exanple, the silicone

hydr ogéilicpes mgdiorslapelymernghde icompasitiom can rfprtherecamprinef # | dluantasysb| 3Pt zabl e

cConNposSiatJ : i j OQCE:1: [
ol ot e, &Rl e HEITL RERb iRl SR RIC P HHERD cdhef BINHSEAIL, o 4
si | i comemperitéim cary compiosee a , contfdcao Appdymierabtea vorfhipwsitivey, andrthe ipsnatizédkast

.1 bl I nki t.In. ticul les, th
SiT1 coRBChbRY R RaT bt ASeRBKBTR e EBRL AR, & r ool i nker and as a

si | i copeiaont avhem thegifaasenble dBhPosHtion RE@briéed abaliyREsdnZahe nfRAORes ithd ONs

as discussed herein, W) 2012/ 013949PCT/ GB2011/ 051104 _
composition can further comprise at least one compatible crosslinking agent. In particular
examples, the silicone-containing component may act as both a crosslinker and as a silicone-

containing component. With respect to polymerizable compositions as discussed herein,
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"conpati bl e" conponents refers to conponents which, when present in a

pol yneri zabl e conposition prior to polynerization, forma single phase that
i s stabl evbani2zvispat i on of tinme adequate to al |l ow nanufPattaB2e1 10514
polyneric |l ens body fromthe conposition. For sone conponents, a range of
concentrations may be found to be conpatible. Additionally, when the

pol yneri zabl e conposition is used to forma contact |ens, "conpatible"
conponents are conponents which, when polynerized to forma polyneric |ens
body, produce a | ens that has adequate physical characteristics to be used
as a contact |ens (e.g., adequate transparency, nodulus, tensile strength,
etc.) [Gompaiblesomponents welehto' compensatsc vhichx twheh pregsof vifed Pabsrarizaidel

her ei n .S ] ] e e [ S 0 . pcally
dot or m SRR oL P o BRATHRAL R EARE SRERTHLS wERR e RrlPUHR of il 22
or i nt radeguate vo stowi myndadterenofnatpolymadric [kn? pddy tfionc tHeocatygrszmne Folvbbree ul ar

weight in the context of a polyner can_.be expressed.as gifher. a

nunber - SPEPRTES OB P RS TR RGHP oM % DRAT G o 25 6PRge ol PSPV e and

i n the gApRerdhbletsifosiionPlsi 8sédMRt drivih Scontict lerBe PeRBpHBRT EdiRpchERp! drer -
Typically, the basis of any such nolecul ar weight determ nations can be

r eadi | yCoRRepeRie Whinh, when §elémerlé@d fof foprata pIUeTiFelgns Rodxh erqshiek adensghatdeer i al .
Typi cal kot a Lgh i i ng
racr omei eGP ARTERuEL ALy 8 PUER N MR TIols B p e RURTRI s ph.

aver agemodiles; tensite stengthf etcBot h nol ecul ar wei ght det erm nati ons,

nunber - ge,.an i ght --average, can be neasured usj el rneat,j on

chr oned QPR oA3fRelE Hae it 3RS rpGRE, O5p BTG et gl g LT BubPoas
for nmeamumiihdlgavepdgeC Hotdculdei ghds vRlau@slyarf BlpfallbeddiGadneds bghsias ekélasioise of
end-group analysis or the neasurenment of colljgative prope[tLes,ge.g.,
freezi fGTHBARE 2RISR e SRllerivgi IePhjayssi Of TBIrBviAL YistpsitsrdhSmiraen phesédre) to
det er m gL BB n@ LRI AP R fRH iR the WOLRRE 0P pbliEndi<8n Bk dxbfiedstatither 4 NY
techni ques, ultracentrifugation or visconetry to deternine weight-average
mol eculmmbgepygiage MOBLuld; WEkght loy dregiBhtrdveiagy nooledwatrwgiblobiand ity thef cage of
subst a c det er.m_n ' vant | | , , r
exanp! S aRgAd BREHEly Sty RpAR G0 BRRR TFPEI AT bafl ST BT b
pr esentmeleadirossigie, degermyrditiondiédnl e eadiBt grocided by thesuppliari€ sottgratidedsinvhsi bl y

soluble in an aqueous, solution at roomtenperature, (e. about 20-2
degr ee§aéj%gl%mg‘§§%4n§VﬁlFal ’ﬁ?/fg’FeBEﬁfi hern FR)H’GFFQP a &’ﬁlgﬁi‘és ‘%rf&%‘?‘g?%%dn%l‘é‘ﬁ% any
NDNONBIMAi@Em¥Rial pRELpBlydishs, U JTHBydrs hRRIARIANRY tharfimted lakégd Holdtump! ubl e

inlliter of water at 20 degrees C (i.e., the nmononer is
2012/ 0139gPBYhGRRtYap seig detirhlationy, nymbeeverage and weighbt-avsvagss £k b¢ n

wat er 1 | d ;

bor cond Tt SIS Qo AR EHRIA Gkt ATTRHIRSo A Wl

her ei n,Other raethodsaive metdvaing insoledudar bbeyglit wslnksidHnealsonbeausedcpuelo asths okaivf and- at
roomtenperature, sych that se aratﬁq visual“¥ identifiable .E ses are

or esentTip HHL S, oo eomeR tmEn Of GpUEAKYF PRREIEh & fe G55ASE-BORh APRRS P ear s

cl oudy wafthgSRp@ cddvason, B @stvlc PleSdukd)@d dPIBASIAS nONMBEr-dverie didlful&ivididhgr at
roomtenperature. For exanple, a hydrophobi c nonomer can be understood to

be any thoHenel lighirscafaring tsehniguspsulBacenhifugation rsrvisgsomeytto veterming weighty

sol ubl gy} god BF&&%rQ%iH@ter at 20 degrees C (i.e., the nononmer is soluble
at a | evel o?‘ ess thgn 5% w/wt in water). [00114] A "nmononer" refers to a
pol ynmerl00HB] e Ewmbpdnoghiliciéy ardheseplobicitheofiral sibsthnee wmi dlat dasdrntiled osngound.
Thus, a nononer .can. be a l,.ow pol ecul ar, wej ght, _nononer, a nacr r. a

or - portg ol yEcBRiaSs, Susch®, Y <FotRBco ! o ths BT s Rtk ghe oHion S fe

ref er s pueposesrflthd présdry disolwsiife| £hydraphi e iR tan€ORPABS andeQhatex AigidlEsotuble
conpound with an ayerage nol ecul ar wei ght | ess than 700 Daltons that is

pol ymer} 2HAIEEOUS SOGHONeR diopMetemperagye {peeabAvhrOnel BFEestonbnEr! EXHRIBNDI i se
a_si nGlhgdigphiic HornfEP LAFHH EncRAG 110 UnPRbnBic R SN bAR3r HofShe
capabl e” of "pol ynmeri zing to conbi ne with” other nolecules To forma polyner,

t he ot meanomst ateuvieblb&ilhysaeble e Ishisr of watertatii2® degrats fG érentheshonostenries as
the | ow nol ecul ar wei ght nmononer. [00116] A "macroner” refers to nedi um and
hi gh nol ecul ar wei ght conpounds or polyners, which can contain one or nore
functional groups capable of polynerization or further polynerization. For
exanpl e, a macromer can be a conpound®®r polymer with an average nol ecul ar
wei ght of from about 700 Dal tons to about 2,000 Daltons.



[00117] A "prepolyner” refers to a polynerizable or crosslinkabl e higher

nol ecul ar wei ght conpound. A prepolyner, as used herein can contain one or
nore funcwoaneloigy4oups. | n one exanple, a prepol ynmer camrChaGBROBASI®S Of
nononers or mnacroners bonded together such that the overall nolecule
remai ns pol ynerizabl e or crosslinkable. For exanple, a prepolyner can be a
conpound with an average nol ecul ar wei ght greater than about 2,000 Daltons.
[00118] A "polyner" refers to a material forned by pol ynerizing one or nore
nononers, macroners, prepolymers or mxtures thereof As used herein, a
polymer is understood to refer to a nolecule that is not capable of being
pol yrrer satede abatlevies of aplbbteS %6 fwiiel imgwate) sas| detetmihet oisonghae stapdsrg whaks , flaskr

2012 0136 abaTAeRyB I ORI SRy SPHE B AT G RN E e

Ft 88/1 % | W)&ﬁﬁpﬂs Wfﬁ(ﬁrﬁmie@ ;ﬁ@ﬁ?i@%hﬁlﬁsc}lﬁﬁly lifE?inS adqudows s’,ﬂxl).lty):ﬂi:adt Gl tealpEf]nme,Ssiubh on.
"networ k" of a hydrophilic polyner typica neans t hat
cross| i HRlsseRtate; BisHaly ider PRASGRIP PESTERTHE tEQ/ Bas0ut Selttoh R §u@rth5fythe

physi calq BARAB utiBn Appdd¥Hd108E A ABELE ate NnREtWPAiKti® PhdsBE bl @infciiePbitt TR @
pol ymeric conponents, and can include an interpenetrating network (I'PN) in

whi ch omempéimpeeatutes Hohyexamalel o dpidigplatbicl mgnomes eaacbndngesipag rtos lgny hat

t here e N, t. annot
bo- sepa SraitifoLinBRsn SRUELATL mRABHS, REWIECIL R SibIcRY IRGHTBAS 42

"1 nt er pENdgeat NG e netewnsiomed s sSoluBM atradéwed sf less thae S¥tbwtiat inovate). two or nore
differe | ymers, in petwork for of ich at least one is, synthesized
(e o BT 1 Sapnamer GESET B a mavmerbl somstynbeiruafsy of i St

W t hout w@iEhtS 8P BeaBrhpdund, Whiif) Oltm@HdYhes QYA RNE 16ANESIcbEMRRIpH HedRonfdA, 4 PN
can be conposed of two kinds of chains formng two separate networks, but

i n j uxtmpesemer, gha pie-palymerssdesaried RYJoWExanpl es of | PNs i nclude sequenti al
TPNS, S.Oﬂ}'iiignﬁoqgwl B%l%culﬁp\%ﬁg%%dn%}}%r” 294441, f%l%ﬁg@fg:’@?iehgubufaﬁfv%%tt 0 a

pol ymeric reaction product e at ast one of t rent polyners is
cr 0ss- | donipedndybt exaatplé easmpomel withen ayetagererolécslanovweight dess [thankd) Ratogs

and hel Gy PEREearLe T ORR stprifyiEw Brca o Ests b e SRR f i e
non- cr agst bf Bk@elePdlk YdvRtainifig ohb Sdrambied filngtiome xdrowsst adphslef 6Ol Meriziag wer k.

[ 00122] Hydrophilic Mnoners. Eydrophilic nononers, including silicon-free
hy dr opHiomibénendifbrithe, matesulendp Joe 3 POlyREr JBe wiier iBelprees BABS X 1o sdMEised
to ”erstﬁlbt%re%gﬁﬁﬂfeﬁtsgduhﬁ n8s A6 A9 ISculFRGeigtt iRt €€ hydrophilic
nononer s excl ude hydrophilic conpounds that Tontain one or nore silicon

at ons. [BQH6dphAl 'maemonerersfersato breedigmdaind highhmelatulan weighh compounds or

silicon-¢contai ning nononer.s, Mmacroners_of. epol yrmers,.inth | i zabl e
corpos ARG S B, TP e P rteclio ) et CRemlS Y JeD B SFni 1 1 c
mononerfuftherpsulemeszation! Reeetdngie 4 halkronied @apabh eofipopid vt golygneatwitleast
about 10% (ww), or ey nﬁﬁ% Iggst agou ZSWQ&MIg% water content to the
resul t i3Y§TaHy BOLRCEET PElT ghlom aani M Palirrhioe ot DYBymer i zabl e
conposi ) COMWEﬁnerFQéfel%'tl) iy ABIBIR cRossitkable i gter MUK RARRIvdight
mononers can be from’about 25% (W W) to about 75% (w w), or from about 35%
(W w) toompobud S5y WPL, 26 Bsddr pmeinlsen coutamn (ng/on)mare fettssional @uospswinene of
the p0|e&%[)fe,zg%&%owoc%htﬂeoanwries of monomers or macromers bonded together such that

the overall molecule remains polymerizable or crosslinkable. For example, a prepolymer can be

a compound with an average molecular weight greater than about 2,000 Daltons.

[00118] A "polymer" refers to a material formed by polymerizing one or more monomers,

macromers, prepolymers or mixtures thereof. As used herein, a polymer is understood to refer

to a molecule that is not capable of being polymerized, but is capable of being crosslinked to

other polymers, for example, to other polymers present in a polymerizable composition or
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WO 2012/ 013949PCT/ GB2011/ 051104 [00123] Mononers that may be included as
the hydrophilic nononers typically possess at | east one pol ynerizable
doubl e bowd,20mt01Bmast one hydrophilic functional group, por/drtroseoanpl es
of polynerizabl e doubl e bonds include, for exanple, vinyl, acrylic,

met hacrylic, acrylam do, nethacrylam do, fumaric, maleic, styryl,

i sopropenyl phenyl, O0-vinyl earbonate, 0- vinylcarbamate, allylic,
O-vinylacetyl and N-vinyl |actam and N-vinyl am do doubl e bonds. In one
exanpl e, the hydrophilic nonomers are vinyl-containing (e.g., an acrylic
cont ai ni ng nononer or a non-acrylic vinyl containing nononer). Such

hydr ophduring the reeters ofrepnomenss mhcremetscandde prepolyoners & fatii etherappdymeys iff §0124]
Fwdrophi&iclykﬁ%hbﬁpggﬁiging nononers that may be incorporated into the

mat er i a8Y6f *Re pr Sent™ enses include, without limitation, the fol | ow ng:
N-vi nyl [ooargjamg. tretgorkNofianytdrgphilicopolgmpe typhRy Jmeahk than gtoshinks taly Formed

acetam de (VMA), N vjnyl-Nethyl acetam de, N-vinylNethyl formm de,

N-vi ny| PREPSRaRRTI@er az%wrwgﬁe%@?n% Hypy PP ORS. N &}YS&%&;@)&P&%%

N-vi nyl n@Rb&' caNAcIbfEtwd KL nRRApHHEHE @SmpHRIROind0& RYRAP A iﬂt@ﬁp@netrating

vi nyl -cont ai ni ng nononer is N-vinyl-Nnethyl acetam de (VMA). The structure

of VMA ebyveks(BRINYiE whicliasepolyneciaphysisaityentanglet withia seeonfopdreissughiteds may

mononer UG Rh s Y bOVRIEbIAER HeG AN R IROR vt vblfe dpetiiapy 1 €

gl ycer odachetheawithdatdestraidipyttie axtyetltyl net hacryl am de, N-vi nyl pyrroli done

(NVP), ol yet hyl eneqgl ycol nonopethacrylate. In certain e | es

hydroph@ﬁfﬁmﬁ&nﬁ%@rﬂeﬁ% BETFRIE, RV n&eaflf'ﬁsﬂ’lﬁ 8@5&9@?%& g"p‘g B By ed.

[ 00125] differeAC fEIVABRS th Wettvdrk REmMDOESRIdh &l 1645t ORY! iLsyntheSizOS Be. %.l, pKliyagriggignt i s

understood to be a nononer having nore than one pol ynerizable functional

group aandfparcrossflinkeds invihedresenee ft tha other evithouter sbstapiiallyy withgus anp coyadgnt

pol ymer; Lon i i i I ] as a

D1t et (e Pl Ul Bkt A IR HRSe qonfbosed ot L IANE oI TRD Shr

non- si | networks,rtos $a juxtdpositjoage mtterpeieatticanExenplsedf IPNstihdugoseguentiak @V

conpositiOﬁs di hgse%khere' i nclude, for exanple, without limtation,

al lyl (et ?§8W§¢) A JonostENS. o kyl ene gl ycol di (meth)acryl ate, or

pol y( I ooe1213! kyl giReldodiPreolefdds (dratgolandrid @h&tionOproll@terhedd ky le@steone of the

di (meth)acrylate, or divinyl ether, or divinyl sulfone, or di-_and

tri vi nydibesplepdymgrs isrorasstiifed Wrispanisast rome fithas) Rabymgrais gnonggrosslinked (e.g.

pent aerl)ﬁegx_' bl BfanEl?édﬁ,a&rH@rEf_ﬁ) RE Mok Sss-1ked 'p%BrHﬁ-P @4 dfufHutdiinhdRChY aySthe OF

met hyl enebi s(met h) acrylam de, or triallyl phthalate, or diallyl phthalate,

or WO 204¢s3/10k8d 48PANEGRR0 2 1okt scalehyichnéhay| the ohordeness-hzkedy pelyaet ESDVA) |

~or triethylen | ycol . di net hacrylate (TEGDMA), or triethylene glycol
divinyﬁugﬁﬁgFﬁ(%Eéﬁﬁﬁ?gkgﬁnP?FH%%W?%éne gl ycol dinmethacrylate (TMGMY), or

any conoore2]i oHytihghitiofMbioradre. Eydophitic nidremers)sisclddink siligofrehyd@philiave a

nol ecul ar wei ght [ ess than 1500 dal EPS, or. |l ess than 1000 daltons, or |ess

t han 5OBORRRMTD &S insfuded 4 theypelymerzably qaspRositiphs peed) foymakeibe preseRl sikitonn g

agent s 134k oBIsePRNilish-ErBERRROMIRE hAbhErs ThéIUGORRIONTROEShp AAAPARL Edrdfini N

relativeély small total anount's in the polynerizabl'e conposition, such as in

an anoume ar anefe riglidoncieras ddydrophitis (vanwmersocaabiuesed G96c0 tiop withr gheaabout

Coi i . 3l RSB hrlfcilers B pepRRERO 00 pRHRCHA ehBp RN 5 10%8

exanpl esliconaaydrogeinria sifcohé dydropelsetysiraphiliccraommies eoaiposalts imkludg those that

functionalit i.e. .. the nononer e nulti-functiaonal). ln sych cases,
the. us ropaRaHlecelufoV S “(CPOL PP (Y MHAT £V h o, P HEo AR S hEe ber
or pr epghi¢tito thé tBultih®Bsdrifalf e WHeRCbmBRRY With the PRt pAIPAbrizadRLoRsifBRONET
macromer or prepolymer with crosslinking functionality may be present in

t he polopreeneitapios siicone brdrorsiar thg éetalcrsediiq menpmers qaprigelrom mba 25% uch

as, for I t 130 0 0 | east
about {OBN T e (AT oE ARt L8 T FER AT e pLoH buc s

si | i conwdentoaboutrig®e Onponeiths padgmprizabée @aoipositionzabl e functi onal groups such
as vinyl, acrylate, nmethacrylate, acrylam de, nethacrylam de, N vinyl

| actam Nvinylam de, and styryl functional groups. The pol ynerizabl e
conpositions as described herein can be based on a silicon-containing
monomer, including a silicon-containi®g | ow nol ecul ar wei ght nononmer, or a
silicon-containing macronmer, or a silicone-containing prepolyner, or any
conbi nation thereof, and a hydrophilic nononmer or co-nononer, and a
crosslinking agent. In one exanple, the polynerizable conposition of the
present disclosure can conprise at |east two silicon-containing nonomers,
each having a different nol ecul ar weight. Exanples of silicon-containing

e b1 Y e 1 o " - - o r



[00128] The pol ynerizabl e conpositions for use as described herein may

i ncl ude one or nore hydrophobi c nmononers, including silicon-free

hydr ophobwo 20massvs. Exanpl es of such silicon-free hydPopler2oci/osorener s
include, without limtation, acrylic and nethacrylic acids and derivatives
t hereof, including nethyl methacrylate, Any conbination of two or nore

hydr ophobi ¢ nononers nay be enployed. [00129] Illustrative acrylic nononers
whi ch can be used in the polynerizable conmposition include

N, N- di met hyl acryl am de (DVA), 2-hydroxyethyl acrylate, glycerol

met hacryl ate, 2- hydroxyethyl nmethacrylate (HEMA), nethacrylic acid,

acryl i cl0882d, Mmoyierethhimay batiaclodady)s, the hiigriophiic ghopevierippieglly potsess at

nmet hacryl ate (E . d 1 Xt ur e . he tat.a
eyt i B vkl o3 Db Rl e PAE B ol PHRE TERRR! poubyiBr RS
about SPRanipMéspf pblytetizghdd Vioeble zable idwdep $ort éxamples ednyilp agyBgamnethacrglid, i cone
hydr ogel | ens, product, and can be present .i.n an a nt .rangi from about
10% (w 3y egideppigtha %nelamj%maaﬁ elgit %%tlsqrﬁ%ec%ﬁ&n%gagwﬂ%%%% @rw) ,

of the pal¥iBAh#BLAIR1EOOPARYIAON-ant QIR 1a06eH AddORA)inidIRARNbIEHRANEAL S.
The pol ynerizabl e conpositions used in fhe | enses and in the nethods

descri bent preanuiley hanhydrephilin anangmersdaier vishPordanipen@ri s an ecgylic eHEIHPE nor e
initiat u Q rd |t at : f t i ol et
(O | ritpfopd 8" 3oarRRAR] viRRl SolafldEhlnoh ik 1 SUch Bl FbGrids' HBY 1°) R
| i ke, othemselvesthe as¢dasatpssslitildng agpet S or conpounds, or UV radiation or

ener be tiptin ent, .pignents, release.agents, ,antin crobi.al
RO e e D A A R e R L
the presmhé peiseft!108%6s tohrfee iithb@ lanFRBRAOHR FoRswmBYNGHEYT I6@hmagetNRiBYi ded

in the present h dro%gg_contact | ens poi{nerlz,a_le conposi tions_or, the

pol ynerﬁ’ﬁ%dﬂ'}@tﬁ\é@’é kb metyybagstagtide (VAR N-vigylhethy! gestamidss Bswayly f or

t he manyf : Gl Al T rd e
conpos?$f% sqﬁggﬁﬁgﬁb?¥2%9g§%n%?ﬁ%%f§:%%ﬁ??ﬁ%@&igé#%d%ﬁﬁgeﬁ%h@f% a % npound
capabl ealaofind hr-tingt ¢stey qnd| therdikic zzali mixtwes thepolf. yOee ezaiple of onpingi-¢dntaning

Thernmal initiators, i,..e. initiators i.ng..a "kick-off. erat ur,e, can
e e agroer 2 Mt Fteuty) deeBHiae (RN IR, sfishlle Nl yMATRERSES 0 23"
the presHt(OIN(OMBLCHEa0HE. ¢h/dpaMilld @shomRed Wwahech? ndly- be incorporated into the

azobi z(isobutyronitrile) (AW, VAZOO-64), .. .
2.2 - azmrgefrg,ahlpd CHBPASHIP: rélsoh dRslude | yydrophilic monomers such as N,N-dimethyl

(VAZOO-p)ardide’ -(1A2R),S (ﬁh?FrBWétl%?{/Xchgn%tEf i gﬁé&WQQttQZ%yaﬁﬁd 1y fydroxyethyl

azobi s(cycl ohexanecarbonitril'e) 0-88) . "For VAZ(r) thermal initiators,

t he gr adethanyylbmide( iIN-ginylpgarolidone GYYPB&indepalydthyleneglysolCaionpmsthpenyfaés: atur e at

whi ch tc%%airﬁaégah{ﬂlgs? h?/ﬁr(}plﬂjqici pnio%gr%%r%r incmV\anzgoﬂ)m,lﬁw Igrg /r%%u(%%sl/ﬂ%?go%oa e
employed.
[00125] In accordance with the present disclosure, a cross-linking agent is understood to be a
monomer having more than one polymerizable functional group as part of its molecular
structure, such as two or three or four polymerizable functional groups, i.e., a multifunctional
monomer such as a bifunctional or trifunctional or tetrafunctional monomer. One or more non-
silicon cross-linking agents that can be used in the polymerizable compositions disclosed herein
include, for example, without limitation, allyl (meth)acrylate, or lower alkylene glycol
di(meth)acrylate, or poly(lower alkylene) glycol di(meth)acrylate, or lower alkylene
di(meth)acrylate, or divinyl ether, or divinyl sulfone, or di- and trivinylbenzene, or
trimethylolpropane tri(meth)acrylate, or pentaerythritol tetra(meth)acrylate, or bisphenol A
di(meth)acrylate, or methylenebis(meth)acrylamide, or triallyl phthalate, or diallyl phthalate, or
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in solution is 10 hours. Al of the vAzo(r) thermal initiators described
herein are avail able from DuPont (WI mngton, Del., USA). Additional

t hermal iwoOtoetssy i ncluding nitrites as well as ot her PCYyERof051104
initiators, are available from Sigma Al drich. Ophthalmcally conpatible
silicone hydrogel contact |enses can be obtained from pol yneri zabl e
conpositions that conprise fromabout 0.05% (ww to about 0.8% (wWw, or
fromabout 0.1% (wWw to about 0.6% (W w), of VAZOS-64 or other thermal
initiator. [00132] The pol yneri zabl e conpositions nmay al so conprise a
denol ding aid, that is to say, one or nore ingredients effective in making

nmor e f agthylene gpent dimethaarpleted ECEM Ay ror ddethylenesgged] dimethersylatetdEGDMAK @fpl ar y
dernl di ) Cnel ude. L ke = | . 7
conbi nat CURleR e bt O RL  LERGPY oo ar FANEAEY RGOl Re 2

conpr i sS@MGDMAIgbE ase cenbieatidn therebfidngne ¢paraplasths tcrosg-liakingengamalan have a

et hoxyet hanal , i.sopropanol (|1 PA), propanol, nol and a i.nation

t her eome%F‘ﬁﬁreW?lggtplF?S tg??bll%épe‘gﬁh)oa?’é’r?‘{f)ﬁg@ﬁlIIO&?B? : n‘?quﬁ tg%og(ﬁ}r@hﬁﬁ%ﬁf ng
from abpe t1hQ%00WIdMont OTRieALy, aﬂg/%fdyélw)ldngca%@%s hiel PlRSerdaNitRE poBindirizngé Y

hi gher concentrations of diluents tend to, but do not necessarily, have

| ower | Bheme ulkydregal esompasifintiedn nistalively, smAldl 1ofrd r amews eino tigatiobinerigablowe |
as wate kU i VBT s t /S ) [ gk,

mat er i aogmggﬁlt%%bﬁlgﬁfagﬁﬁ&ée in |g§%t ﬁ%‘r%ggﬁ 8’2&?&@@%3@%@%3 d égfi bed
inUS. frﬁﬁtabom.st:ﬁ,(aﬁ?) RAdhout ﬁ‘ié) (/o] ayfemme abﬁut}MﬁS&hh(W/Sv)itncabmﬁdr.%éw//Wh its
entiret erei reference. |In certain exanpl es however, the

pol ynerl%lyz‘é{%‘ggt 0381?1%‘?)@1”??%?% ORI EAY-free. [00133] In a particul ar exanple
of a pojoygry]i Zableme WXaRPids) Bfe drMROROBP AN nidBMeARal S@snpisk i drédslinEn®Mer
having a first reactivity ratio, and a _second nononer having a second
react i viupgtionalityo(iehathe monemer maanbe waliifpnetionalhclny gyahy casge.i e yrg of an

b det i g ol GRSRARS Raddfilh 161 Abhisher, Mt 0P bl ol RE Ml o e ng.
speci esfuadihinalgfyi iss optienalroamhehe tmorolrer,r ataeropwnseraptepblymer t with dapsslivingf

cr oss- 1 TRIRG 4 ERE of SRR o' PE RePRrRyBR AR e e hs! FTHRERF ip g lreer

r eaft I Vdntiount, 3hiétoas fort eﬁk_ainb&, SerRad @bﬁlﬁtjo/fg (WG 1eaytrlap@ig_t5i°/o S/ WYPM lﬁalss abaunc| ude
at least two crosslinking agents, the first crosslinking agent having a
reacti y]iot}g/(‘?’/éi‘fgi‘ﬁaé eﬁ?tla&Putt%)g/t’eﬁ‘éf"‘f)i rst reactivity ratio, and the second
crosslipgidg agsdhl B&¢biGoRainBRCLINpInénts alonridt Poly@herlZAblk NMeInSE&AN Groups
reactivity ratio. In certain exanples, the I'ens ‘precursor conpositions may
i ncl udesuelmeasovinybr acrylate valsthacratith, t aarplgmideg rmethagrplamide, hi-vimyly tastaiz abt e

conposi . . i r r ) -

compat 1M Cd Rl AReAOR Sobcfhe di s AN MR RO 10
i onof | wenrbecdiasel sn whilidonaataign® veber, [iAddBAg alsiliconeoataitipd &yw hivdecular

pol ynmeri zabl e conposition used. with one or nore nold nenbers {:orrgri sing the
| ess pot L MECHSHIO4 &1 EEOBEPY RN RAT AT Ohf SILGMA RN PTPY YMEG At ABbut 1%
t 0 abotomdRioR EhetddTMRAILOHYdropIi¢ oAbt 0P noRdmér, 9R ARAIE1IKGIS dRnalpout
45% or from about 1%to about 10% or from about 20%to about 40% or from
about 209rxaNRIBAIhe PYMErigrble peyRPesof KiBpressnhdistipSIBE 94N emirise At g IO 50%
L0, 300ulickfifon@inidy ATHARGY! R Yt B AAHLCANITNG: QUBHAIERONEL b Mo e
pol ymer1 zabl e conposition can be term ned using one or nore standard

t est s @on@assEycmyvnetts e neayrheeusefud iathegmesemelehsek nambe fountihe (pSI Bate¥osar t .

cal cul P BAITS g a0 e Rordr &laFHce RSN T or SOl $ 8 0 o
CoNpPosis9s9M 1as Scigeros] 5egk 10575¢ had Pspdumds; dusn Pt hamlicansh Phbliatiealees ation
of the dli@erse congonent (on of the total surface tension of the

t
pol ymer09EBP 706 20 BH 4y 0RRP 3P 01 2998 0RO 428 randc008ig P L0800 pnchiapensse
poly ”e;ﬂa’&:ﬂp gﬁ)l&%pﬁfgucgg?@ RuhBt! 2008l RROYOL! SIRLF YRHAPLRYInESBoral2l i)Y

usi ng the equati on: _
entireties herein by reference.
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(ckT)2 (COSOPTFE 1)2 72 The nmeasured di sperse conponent of the surface
tension (aLD) can then be subtracted fromthe neasured total surface

tensi on (WOBp12#m3wbt ai n t he pol ar conponent of the surf&Ce/GdBOBVGBNOMSI NQ
the equation: ce = T - ce. The average polarity of the polynerizable
conposition is cal culated by dividing the polar conponent (al!) by the
total surface energy (aLT) and multiplying by 100. [00135] In another
exanpl e, when a polynerizabl e conposition is placed in contact with a nold
menber conprising at | east one vinyl alcohol copolyner as described herein,
the spreadi ng coefficient of the polyneriziable conposition and the nold
menber PAR28je @he@pbunemabie @pnmquabnst foratsews deecribrid heredt maninpladegypexver
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hydrophobic monomers may be employed.

[00129] Illustrative acrylic monomers which can be used in the polymerizable composition
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.

[00130] Additional Hydrogel Components. The polymerizable compositions used in the
lenses and in the methods described herein can also include additional components, €.g., one or
more initiators, such as one or more thermal initiators, one or more ultraviolet (UV) initiators,
visible light initiators, any combination thereof, and the like, one or more UV absorber agents
or compounds, or UV radiation or energy absorber, tinting agent, pigments, release agents,
antimicrobial compounds, and/or other additives. The term "additive" in the context of the
present disclosure refers to a compound or any chemical agent provided in the present hydrogel
contact lens polymerizable compositions or the polymerized hydrogel contact lens products, but
which is not necessary for the manufacture of a hydrogel contact lens.

[00131] The polymerizable compositions may comprise one or more initiator compounds,
i.e., a compound capable of initiating polymerization of a polymerizable composition. Thermal
initiators, i.e., initiators having a "kick-off" tempera‘ture, can be used. For instance, exemplary
thermal initiators that can be employed in the present polymerizable compositions include 2,2'-
azobiz(isobutyronitrile) ~ (AIBN, VAZO®-64), 2,2'-azobis(2,4-dimethylpentanenitrile)
(VAZO®-52), 2,2'-Azobis(2-methylbutyronitrile) (VAZO®-67), and L1
azobis(cyclohexanecarbonitrile) (VAZO®-88). For VAZO® thermal initiators, the grade
number (i.e., 64, 52, 67, 88, etc.) is the Celsius temperature at which the half-life of the initiator
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pol ynmeri zabl e conposition and the | ess polar thernoplastic polyner can be
determ ned using one or nore standard tests or assays which are
convent i ovel2oexd3wmel | known in the polyner art. For exarphr&B2hi®sspreadi ng
coefficient can be determ ned based on the surface energy of the nold
menber (Gs), the surface energy of the polynerizable conposition (ck), and
the interfacial tension at the interface of the pol ynerizabl e conposition
and the nold nenber (GO using the equation: Spreading coefficient = os - -
um [00136] In yet another exanple, when the pol ynerizabl e conposition
described herein is cured in a nold assenbly conprising first and second
mol d nreimselusion Gidr icsirn dllaaf the HAZ O theunal \ihitiaforsodeséritied petejmare availabledeam bed
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or from about 60 mJ/n2 to about 70 mJ/nR. The averagé adhesion energy of
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macr onmers, prepolyners or any conbination thereof; and at |east one

hydr ophi |l i ¢ nononmer, as previously described. Sone exanples of silicone
hydrogel contact lens materials include materials having the follow ng
USANs: acquafilcon A or aquafilcon B, balafilcon A confilcon A enfilcon
A, galyfilcon A lenefilcon A Ilotrafilcon A lotrafilcon B, senofilcon A
narafilcon A, and filcon IT 3. In one exanple, the |l ens body with
ophthal m cally acceptably wettable anterior and posterior surfaces w thout
application of a surface treatnent to the | ens body, or wthout the
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[ 00139] Opht hal m ¢ devices conprise bodies that have surfaces, such as an
anterior surface and a posterior surface. As used herein, an ophthalmcally
accept ablwowetmbdie opht hal m ¢ device is a devi ce havi ngcs@Haciasitohat are
all ophthalmcally acceptably wettable. Wettability refers to the
hydrophilicity of one or nore surfaces of a device. As used herein, a
surface of a WO 2012/ 013949PCT/ GB2011/ 051104 devi ce can be considered to be
ophthalmcally acceptably wettable if the device receives a score of 3 or
above in a wettability assay conducted as follows. An ophthalmc device is
di pped into distilled water, renoved fromthe water, and the length of tine
t hat i tcdngatibilizens, ddmeoldimp eridst delemsing ridsedettdbilgynenhacdisy anskionaflfn eeslupers
determ nﬁg ée.g., é}ﬁ\ter break up time (VWBUT)). The assay grades devices on
a | ineal SR ATdCHPVaPIG o where a score of 10 refers to a device in which a
drop tajges3f0 HEGARdxaRipldRAE pobynhatizhbit r ipositiot e ewith othe vorc mohawidlg a
WBUT of nore than 5 seconds, such as at | east 10 seconds or m)re.dgsi rably
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contact angle on one or evi ce surfaces. [00140] When ful I}/ hydr at ed,
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| east 10 degrees lower, or at |eaSt 15 degrees lower, or at |east 20
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t r eat nepollymetidablei cordpositiver ber detegninivgd theg contadtaargde (POdfA2e Ipolynetrizablot her
exanpl e, when ful hydr at ed, . t he | y I ¢ .devi ce body .of the present

di scl oSOPWORLAN A 8ﬂ%‘¥&’@gg?tfaél“moﬁﬂg’ge&ﬁ%ﬁé’ﬁ’d}s@gﬁe T’Cﬂl\ég?n'?) degr ees | ower,
or at least 5 degrees lower, or at least 7 degrees |lower, or at |east 10

degrees |lower, or at least, 15 degrees |ower than a polyneric device body

formed using the same @Y Hee¥zabltd)conposition and cast nol ded using only

nol d nmenbers whi®h=are _fornmed of EVOH and are free of a plasma treatnent on
their device-form ng nol di ng 78urfaces. [00143] The ophthal m ¢ devi ces cast
nol ded using a vinyl alcohol copolyner d isclosed herein can have

a

opht hal i cal | ccept abl y wet a{‘bgs f aces e fulh hydrat ed, ~and, may
ot 1 eqURea BRI ROBPOETL A 15 ot Tpoe e (o o PP S a8 FRBHT BN o
pseudo-idiefl tdalPRkfbE ehioed (") RgoRgAke pdlart Joenpdamitee todyfabateasidensihgr the
| ens to have ophthal mcally ;WO 2012/013949PCT/ GB2011/ 051104 .
the equation: o = o,° - oL . The average polarity of the polymerizable composition is
calculated by dividing the polar component (c.") by the total surface energy (o.") and
multiplying by 100.
[00135] In another example, when a polymerizable composition is placed in contact with a
mold member comprising at least one vinyl alcohol copolymer as described herein, the
spreading coefficient of the polymeriziable composition and the mold member can be greater
than or equal to about 10 mN/m, or can be greater than or equal to about 15 mN/m, or can be
greater than or equal to about 20 mN/m, or can be greater than or equal to about 25 mN/m. The
spreading coefficient can be from about 8 mN/m to about 18 mN/m, or from about 10 mN/m to

about 20 mN/m, or from about 12 mN/m to about 22 mN/m. The spreading coefficient of the
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acceptably wettable surfaces. However, application of a surface treatnent
to the device or the presence of an | PN or pseudo-LPN of a polyneric

wetti ng agenvizm3dbe devi ce body can be used to further PCmaB2ass1 tve
wettability of the device surfaces above a |l evel that is considered
ophthal mcally acceptably wettable. [00144] An "ophthal mcally conpatible
silicone hydrogel device" refers to a silicone hydrogel ophthal mc device,
such as a contact lens, that can be worn on a person's eye wi thout the
person experiencing or reporting substantial disconfort, including ocular
irritation and the |Iike. Wen the device is a contact |ens, such | enses
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static c&R&E}tdd&lSﬁfgﬁﬁe eqntiagt angle. Devices al so exi st to assist in the
process of contact angle determ nation, including automated devices. One

exanpl e of such evi is t se hes of instrunents, including
the VCA Optima 2%8'5 %@ﬁ'ﬁgact?&ﬁﬁl %LDSM "‘AST Products, Billerica,
MA,  USApe13tipe mnwmsiﬁbér@abgcnmhaemﬂn @mﬁpﬁs‘d ﬁicﬁfdeC@ﬁEfsﬁesaﬂdlaHQBf ware to
capture images of the dro determ ne the tangent |ines, and neasure the
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non- conti nuous di spense node. A sanple of nmaterial to be tested is prepared
and equilibrated at 205C in the tenperature-controlled | aboratory where the
contact angle is to be deternm ned (at4a tenperature of 205C). The nmateri al
can be forned into a flat disc-shaped sanpl e having an optical quality
surface, for exanple, by injection nolding the material and formng it in a
nol ding tool configured to forma flat disc having an optical quality
surface. Ensuring the optical quality surface is not touched during the
process, the flat d| sc can be rermved fromthe rml d| ng tool and |f used,
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WO 2012/ 013949PCT/ GB2011/ 051104 sel ected to place another drop for

measur enent. The measurenent conditions used can include a nmeasurenent tine
of 10 to wb2eexmBws after the drop has been applied to trhe/GRflzaselo4at
which time the canera can record an i nage of the drop on the optical
surface of the material. The inmage can then be eval uated using software,
such as, for exanple, the software provided with a VCA contact angle
instrunment, to determ ne the tangent |ine and nmeasure the contact angle.
The neasurenent process can be repeated on a different portion of the
optical surface of the same disc, or can be repeated on a different disc.
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pol ynmeri zation of the compositign. However, poI yneri zabl e conpositi ons may
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include silicon-containing monomers, including low molecular weight monomers, macromers,
prepolymers or any combination thereof, and at least one hydrophilic monomer, as previously
described. Some examples of silicone hydrogel contact lens materials include materials having
the following USANSs: acquafilcon A or aquafilcon B, balafilcon A, comfilcon A, enfilcon A,
galyfilcon A, lenefilcon A, lotrafilcon A, lotrafilcon B, senofilcon A, narafilcon A, and filcon 11
3. In one example, the lens body with ophthalmically acceptably wettable anterior and posterior
surfaces without application of a surface treatment to the lens body, or without the presence of a
interpenetrating polymeric network (IPN) of a polymeric wetting agent in the lens body is a
comfilcon A silicone hydrogel contact lens body.

[00139] Ophthalmic devices comprise bodies that have surfaces, such as an anterior surface
and a posterior surface. As used herein, an ophthalmically acceptably wettable ophthalmic
device is a device having surfaces that are all ophthalmically acceptably wettable. Wettability

refers to the hydrophilicity of one or more surfaces of a device. As used herein, a surface of a -
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conponents of the polynerizable conposition during the curing process. The
pol ynmeric conponent can be wetting agent or confort agent. Alternatively,

t he pol yrmwoi2e12008909nent can be a pol yneri ¢ conponent whiPCi/GBRONOLS1H4
polymeric wetting or confort agent, which does not forman interpenetrating
pol yneric network or pseudo-I1PN in the |ens body, or which is neither a
polynmeric wetting or confort agent and does not forman |IPN or pseudo-I|PN
in the | ens body. [00154] The present pol yneri zabl e conpositions can be
provided in containers, dispensing devices, or nold nmembers prior to a
curing or polynerlzatlon procedure, as described herein. Referring back to
FIG 2,ddvivestepe Q@ﬁ;detddeomolwh@ahmemly@cc@mbsswmhhe ifshepdexinedeasiveg a score
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o i g oSl B A case §7 hes TR rione B0 Mk ol (PR, ORI,

| ens prlchUfgedbhthinlmhﬁllmﬂcclepmjoevett@blegsurfatdse Végtabilitly oan misoebendéteknmeerbby can

have a convex |ens for nﬁgnnldgngdsurfggg). 1001551 To forma nold
assenbl JEaSPHRS ¢ POHIC aRE'A OFORH BT 0TI dBYICE RGP contact with a second nol d

menber , jph p4oyi nmndﬁmyce?&amedh@aﬁa [frierid o Emamac&vhet e dfhehef pﬂ’eSénth d
menber and the second nmold nenb he nmethod illustrated in FIG

i ncl udedjscosgregpniipge @fstatisr sepsilg dor epntast rangle s o tpna Ak degsesy, oryless %Iil AY two
cont act aped
cavi ty dRERE TGS URSBSIcRice cRAL Agh 43 do e R 1 IEh Dok QTP lepEan 35
executuhgmmﬁcsmﬁpﬂmﬁapchgeeeolynerlzable silicone hydrogel conposition 206

et hod WP bt SRR crrepleo iR TRaS R g remper yins ST MO ptdf i on

to for rﬂl@ClMeYGHﬂrﬂaQe deyebsie dveyslYornut Ghigle 9t teast Ris@eksi IBwar, @ahdleasssseddgkees as
illustrated in FIG 3 as elenment 208. At this point in th iess t he

pol ymerlpwer, enat leasty dagreesiopen b at lessh bQ degress lawes, gratdeasy fy ¥ & he
pol ymerj I i I 8RS
body. Lt 28 BEerort MwERiar BEleft OIQURES JoREy Ban afiohn K hae b&?f R ulifE
2012/ 011B9 49RCTHOHBRDIZABIO &bmsmommé i oastornOId@d ymgi ondy teold onemberpvihjoledte c

I b h d.t
step. bl Rayray BN R it o n e ERERACRT e JSisR O Tl hBY o

conposidurfagest 0 a form of electronagnetlc radi ati on effectlve in
pol ymeri zi ng the conponents of the |ens precuyrsor co h%%ggl?For e anple
t

t he curlORMFA 10T 3pt ppothes raxamplse STHEY fiuﬁié }’QISI%FI"’ZQB]IY eE‘S g qidt

pol yner;&rééeﬁﬂd@él@éiﬂé eaxpﬁadeeﬁgessde GlopWBN Gt A@icalt 103t 9Tdeltebt BMIR! Qlat (44 5
l'i ght, "anong other forms of el ectromagnetiC radiation. The curing 110 can

al so i mgme layeari orgattlpast acd¢gms$ tavepnsor a4 least b@(si@rnesf lower, @t ahlaast] \p degrees
oxygen- t

or saondaMEFATY phBARRS eybp body AR ibd e SHRL BIVHER, A0 AREHI Gl by
to ful Intolded ysiagi oty trheld paényibers ividddh erecﬁn‘maéldf EVIQPband:are fret yofer plaema he
polynerlzable conp éfltlo to a |level %%Ch that the | ens body when processed
(e.g., ‘GoHBINILR heffdexiredqrmipg ailding SUHCE ed, sterilized, etc.) is capabl e

of retagidly i The BphtgkhishRRR-ALRAUASIBLY ubifig SEN l%ﬁ:oﬁolc&gfo erld@ftgosed
100157?DA‘gglyne$P% devi ce body which has n%t bggn ex Eoge ?ﬁﬁa liquid can
I

be pr eshergin gan haveiophthabmigglbsaqcpptebly weitable setfeces wdep fldeBydratgd sad daygaipon
the ty f a I r PRl t one
ror Qeafl STERIGL RP oS NERE (RARIAS PR TGRS Bt R ol BRI ol | o
body vvrpotkyméra:swnmmgba@nt ax desdeliceobadyl inmorddr cfdrntHaeleas pmlhywer pehthamscabpdy
prior to undergoing a wet denol ding process, or a wet del ensing process, or
a wet denvol di ng and del ensi ng process, or an optional washing process, or
any conbi nation thereof For exanple, the washing process can be a cl eaning
process to renove dust or debris, or 4h extraction process to renove a
portion or substantially all of one or nore extractable conponents fromthe
polyneric | ens body, or a hydration process to partially or fully hydrate
t he hydrogel |ens body, or any conbination thereof. For exanple, the
polymeric | ens body which has not been contacted by a liquid can conprise a
Iens body present in a Iens shaped caV|ty of a nDId assenbly or of tmo
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nononers, oligoners, partially reacted nononers, or other agents which have
not becone covalently attached or otherwi se inmobilized relative to the

| ens-f or wwogoamp@ment . The renpvabl e conponent can al seChaBIUAS$t090d t o

i ncl ude one or nore additives, including diluents, that can be renoved from
the polynerized | ens product during a cleaning, extraction, or hydration
procedure, as discussed herein. Thus, materials of the renovabl e conponent
can include |inear uncross-linked or slightly cross-1linked or branched

pol yners of extractable materials that are not cross-linked to or otherw se
i mmobi lized relative to the pol yner backbone, network, or matrix of the

| ens boabgeptdldp WeBablafstdaces.udoweyer happp catipmenti azaiblaes tr@a.’ﬂp@tstl tt) ithndevieener thet hod

|l d f
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pr ocesstoofurtheP Hcadabd thd Rettiilitymef te dance bathéed abiet h&emlthhtmerﬂmﬁﬂldﬁradl
conprise_ a demol di ng process resultlng in the polyneric | ens body remaining
in cont%ﬁt2WWFﬁ”bW€¢W3WdVﬁWP960ne nmol d menber of the nmold nenbers used to
form t h@opp)y Mak Goﬂh%nﬁgﬁy cofifalifi¥ HHcdREnAGHR didGeePT REESSo 4 Nflicone

pol yneric Iens body 1s on, or remains in contact with, just one of
t he nol kyydnegebephthalmia deyicep slushaz@ @mbtayt ler$ ghap igen boevognoy a @preornmm

wi th which the nerlc | C |ng
can be VRl SRAUBERE SoiPP R Ran iy pah Bt St e iR b%
can be lkedi Wheneahé devabd isTRrdoatact thrsubllﬂ&etﬁéﬁpftétﬂ.ﬁa\@f ars epyReatpengedbily, a
polyneric_ |lens hqody fro he nol d nmenbers conprises a de | di n [ OCEesSsS,
the st ePrigee ?@B%ﬂé%’r ga&\iusﬁ Gr PHEr COTE R IOHEY.ch SPHE ngﬁn?’é:?’gﬁgtaﬁﬁnt he
pol ymerhgreb© MhidhQsbYmit rtmehtae t® B@ c@lﬁﬂ)rt%lly)/w&ﬂ enraqjatieﬁte FE?@ 'forVMxtelﬂd&Wp&fbdh t
remai ned in contact follow ng t denol di ng process. pol ynmeric, | ens

body caof tines, aeqheassfeuatflmhﬁtdme aﬁbﬂaet amwdt AElRtsE FW@ Pveelise Of aiwut emesthgvitkavber |
dependl I act
cepen PR OREITE e THICWopt U B YUBIAR OB TRy iR
conpri ste/daogebdémmtdoamtdemlcdlanngnetm;ts@bedtechmthgplgmﬁnme‘ssqmvdhewellmgeCdreemé body

is rele Si aneo, rom e nol d r to.formit.

When® arhediagon b ve s testia® RfistioC brsh 4 PR, TRHATS Do 8% il kb 1 e
| ens bafyofi@ser | ShtiIMicANY @nesitle SRREAY MUrogth@ofRPANE sk gt OCl8&] can
invol ve applying a liquid to the lens bodg and at | east one nold nenber or

mol di ngpesutabalits Tequiremsatsiien dallyrvear pbpdendsd Bivh) opntagt kgl e nol d menber, a
pair of in 0 gl di rf t 1
surfac [?G%)Jsgel %85%&?1%?98@. néoc r??ig%t ﬁ“&ﬁk’ 5‘?&"3%!61%5’% Sf ?gvﬁo%@éﬁb%%ﬁa yI di ng
portion@sqndﬂy)wmmmkﬁmﬁﬁw@PGiﬂﬁBgmk&ﬂﬁﬁ@iOﬁﬂobthdnngﬂbfaenb@bbey%ﬂﬂdeat

| east partially dissolve.the VI alcohol r d th rel ease
the | enarBsa tersarby e ast BT 3o Ron R o STRoRERurbT R BV e

sur f acefasing a-tlih‘@plhthﬁlﬁhéhllysa@deptdblﬁ“w&iblé Syrddcat taibenindesfiddaes nefaqmrsﬂ&enwat er
or an aqueous _sol ution. The nethod _jllustrated in FIG 2

opt i onddipeehdqvirgdhatdoss @?t aﬂzmrsey affedtrihsipat filen gbs dedchWeRrer'siHvs "NAgRRH Y st ep
can COrtHa{t'rés%lﬁﬁﬂtth@%{qeguéa@f%%ﬂﬁéﬁ&né &'k cﬁ’ﬁﬂg’ Aot dsbdtilish witRplagnaep! € an
organi ¢ solvent, an organi ¢ solvent sol u ion, water or an aqueous sol ution
free ofwmngtlgmﬂmonsbydxegtldevmeoneanyedust or debris fromthe |ens body, or

to extr Xt ri r

body, ?6#465 f uf]: y o1 P“Scp)‘ar‘?ﬁ ar FO c‘f% @? @Ecger%%eiﬁ’ga%%gﬁ ,&deoéln% %ﬁ?ﬂeg&{ﬁon

t her eofonlasotid gua@FiIDEIn atnhﬁnu@hlanerog ashep3dl Mcmtlfoe emmfbls eandnjeetsdn- nngldsdl ep to
remove or dilute the |j ui u d during.a rocess

del ensifiyd BF&)‘&%‘ésﬁ’ 1 plsgenl Tt M raprepisdh pabl §Ghch ae

extr athﬁ‘t‘hé)diroBYSQ() bRt %snﬁ’f&@é/ oPH3.s0B8 sHRRAN 10 As Reff asIne Jhre330a3hid) 956t ep
114 can optionally be conducted on a nold assenbly including a polynerlc

| ens baayeseatspppginkin ¢he ealisl-ligwd 1mtenfmenpwgt PO cemiesgats anpeint shéenwlid-gsenber
a poly I I used
o T o mirithes, SF pARE 70 RpkideitFa OFE o e igbud Bn R SAley, SO Blocl 1T 0

pr ocessiroff 6DHGHH 3IheV1v}aﬂ1Ia|sngd stdgpe 319 is de mgﬂe betakény therlole Udemiag shee gololf
hydrating the pol yneric device body. The hydrating step can include
contacting a polyneric | ens body or one or nore batches of such polyneric

| ens bodies with water or an aqueous solution to forma hydrated |ens
product, such as, for exanple, a sili%®one hydrogel contact |ens. The
hydration step can fully or partially hydrate the | ens body. In one
exanpl e, the polyneric |l ens body which is hydrated in the hydration step is
a del ensed polyneric | ens body which has not been contacted by a |iquid
prior to the hydration step, or can conprise a polyneric | ens body which
has preV|oust been contacted by a I|qu|d [00161] After the separatlng
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WO 2012/ 013949PCT/ GB2011/ 051104 blister package or container with a portion
of packaging |iquid which serves as both a packagi ng solution and a washi ng
sol uti on.wpQOaAB94@pti onal Iy, the nethod illustrated i nPErTGB2R110@EMORUrt her
conprise one or nore inspection steps 118. In the exanple illustrated in
FIG 2, the inspection step is conducted follow ng the packagi ng step,
before the package is sealed and sterilized, although the one or nore

i nspection steps can be conducted at any point in the process, either
before curing or after curing, on a dry device body or a wet device body.
For exanpl e, an inspection can be performed on one or nore nold nenbers to
det er mi heuid hetelaf@@e@heabm ipessingf thtmhnmmnts 3§ 0 sandf Hdeim, the dHudiratiper dnsk andicie on a
nol d ne a t.h I o] & t.ect
'he. pr caBras BB LBt AL RN HF BB s Tup B R oyt AR

foll ow thg ﬂthraﬂgl)Immhabmng& 380eorde Gethe ahgle Ifdrmedfbett\%en dhicye tvﬁﬂﬁnebody, Or on

a wet le body follow ng separating, i ng or packagi hg to. determ ne the
accept ag\?’iﬂ]y Sratie ﬁ%ssusarqpéﬁgtasbwlesmlé Pgstawmsﬁl mapYa an V}ewgpfe%&os o

st ep(s) witBoRa shifhddSinbidkEdlatinl fik Gize 2% MhghoS lﬁﬁgﬁgglh%gﬁﬁﬂéeﬁglu@@&e 4d4e but

in other processes can COITDI’I se an i ns&bgt ed nol an | nspect ed
pol ymer dizenbbesedompbs idrdpdnstiane at theleds rdroracrrn tha spfecce helsiptie sassilandiay, or
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devi ce ack or con alner ai ning e pac age evi ce
body 21ia m@tmnbmcsleaéfeﬂed ana:k ssutitegsditdryp &ftnwct hmgzled)evas:s alsowRist 1o asgttiional

step 120 of FIG uce .a sterl |zed ack conpri sin n

o pht hai T OrofET A OpCATEIS el By g Rt G ey frReons s rpsuch

packagegdd&lgod is eheddn @ﬁcﬂn@ Serfo% P %@um@n@tﬁémhmg 'tH@V@KD@ﬁﬁrﬁa obogxadlt@ftacdn,

i ncluding heat such as by autocIaV|n%@é ganma radi ati on, e-beamradiation,
p

ul t r avi gk insemnenti (G T BieduetheBillekea, EISefnghes YA Qi wtr@mgnti) pECRss
| | |
steps Segls,lf){u Q&Ré%%h sbﬁ%ﬂe%toﬁf;ﬁ?eeﬁéa ca0r gl'escﬂ%pg et % tﬂé‘{ g éﬁﬁg San andiul 'y

extract, rate extract an rate t ce
body, anmmomﬂh$emﬁm$am@e nol d nmenber(s) or nDIdlng surface(s) conpri sing

T A RO T e

( Conparfatibwe, colteeh@tlé 8ateimin¥drBitAuidns MIREEEBAh DLl 8fkinge to dispense
purified water with a dispense volume of 0.75-3ul at a medium dispense speed in a non-
continuous dispense mode. A sample of material to be tested is prepared and equilibrated at
20£5°C in the temperature-controlled laboratory where the contact angle is to be determined (at
a temperature of 20+5°C). The material can be formed into a flat disc-shaped sample having an
optical quality surface, for example, by injection molding the material and forming it in a
molding tool configured to form a flat disc having an optical quality surface. Ensuring the
optical quality surface is not touched during the process, the flat disc can be removed from the
molding tool and, if used, detached from a sprue. The flat disc can then be placed on the sample
stage with the optical quality surface facing up. The stage is then adjusted so the flat disc is
visible on the camera and the optical quality surface is directly below the syringe. Using the
dispensing conditions described above, a test drop of purified water is dispensed onto the
optical surface. After dispending the test drop, the focus can be adjusted as needed by moving
the sample stage forwards or backwards. The brightness of the image can also be adjusted as
needed in order to be able to detect the region where the test drop meets the optical surface of

the flat disc. Once the conditions are optimized, a different area of the optical surface can be
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[ 00165] A quantity of ethylene-vinyl alcohol copolyner is provided in
granul ar or pellet form A portion of the polyner is processed by
convent i owal20ixjieewi on nolding into first and second corCamB2hamsitl d
menbers. A pol ynerizabl e conposition for producing silicone hydrogel

contact lenses is prepared as described herein, and is used to prepare a
plurality of cast-nolded polynerized silicone hydrogel |ens bodies as
illustrated in FIG 2. The nold assenblies including the polynerizable
conposition are cured using thermal or UV radiation. After curing, the nold
assenblies including the cast-nolded polynerized | ens bodies are wet or dry
denol deskléctedse piacaneothéredropdommeasurenrebe The afeasurement| condisionsriiey carroicludai ng

he dry_d | di . : del ' ' h
pol ymor t J6raav Bt ofp dr e RBUEHE R BORERNReh At S SPubif 1

cont act tjinelthovdniga che raterdhtlimggsdepe dfbe ofi eheearidl bense bodhemarrial. The
subsequently either washed using a liquid conprisjng an_organi ¢ _sol vent

f ol | owetinagy cathap be syRlualed Being FOTBYEBRIPIS, forrexamPlss hasoBpgarevide Wehe, or
are wased &oRitalParidik RS, 5 AetébhNB teSEREENt fld dhdfh&EuRFh@EbnBIIAYIE The

sol vent. The washi'ng step can include an additional hydration step, or a
separ at medsyrhent process epn banepsatedrnnl aidiggrane portion toff he eptisaboidiaes obthe spaekaged
and steg.i|i . Th ield ‘ abl e | ens bodies is bel ow about 65%
ExanpléﬁgLfﬁﬁggféﬁ%%ﬁ%oﬁ%éﬁ%%%gﬁg%uantity of vinyl alcohol copolymer is
provi def@0149]gr antledfodosf pahtifattufing wphthalpde tdeoicenffot krampley siticones hytrogt ssed

by conventiopal injection. ihg into, contact |ens | d nenbers., A

pol yner §o24A5t ey SFP@H “?g*éjr?r g‘ﬂﬂﬁ?f’ff&ng‘? Wﬁ%&ﬁ@fﬁﬂ%@g?S%%ﬁﬁgifhe|S&£§es is
prepar eflyaeatesCridded oParfbst ANEe sispHIRGr4t& B BRAMEcah @dlﬂﬁﬁxﬁe'é Me®bd of
cast - nol ded pol yneri zed silicone hydrogel |ens bodies as illustrated in

FI G 2. mandagiing eestaehlisnicssltgm whigh serve Aeinpulsyartputy eihash swriseai orghtsef e
cured i i . radi ation. After curing, the nold
assenbﬁ?éggP%%ﬁﬁg?%Sﬁﬁﬂgggﬁgwﬁggﬁdgg pol ynmeri zed | ens bodies are wet or dry
denol dej@#0159] sepHE.&2 @nclihles tavatembd2 ofrprolvetigg o fvirtyh alashbldeapebyardn|of .thd-piekami ng

the dry .denol di t t del ensj i d | th
pol ymerdiserree Ayl deond Sinatymerdn st ikThe? BelmeRhi®h they remain in
cont act[oh p31f] oWsRRg 10 ¥OD? alluREraes - stephsF UsRig&RS OFhyl 8106hdIREpSEFmaT © form

i

subsequently ei t her washed using a liquid conpr|5|n9 an organi c sol vent
f ol | owe 1435t ang of gfEgfumold aneimbes and 8 seqend Malg member, of toforyrag lpastons gralding . or

are wa :

ol vent pen ARaR bR UGS Aok oo SR I5hH) BHLERY B FBEATS an
addi t i chdlustnately teiresultgtgemoldomembenéy) ar anading dnidadeds) cotmppising rthdeinyhalkeloéd
before thq | ens bodi es are packaged and sterilized. The yield of acceptable
| ens bodPed™% greater than about 75% When the manufacturing process

i nvol vi[og152] ni FEd. asslinchgledt stdpe10eaSplany a pohiaigizhble comipdsifisis efiat yh 4 S

pl aced in the blister package and the | ens body is_ denol ded and del ensed by
di ssol vi'tig mﬁébwrdna@%rga%m fréerpngestodhe paSrRg@iscloyIre. die dobymeshigadts ng
the |eQ%nE@QMm&@mﬁ@@19hb§&%HtBQQké%EWHEHQmMé%bBA8&ﬁ@§%ﬁ@§%§Lﬁr%§BﬁmQPQ'eS
is greater than about 85% Exanple 3 (Theoretlcgl) [00167] 'A quantity of

Ni chi goilGoPsbytaiminE\palymytizable ednaposdivpalapatde of Srming/a dididonenhyylragel lpalymsr

pel | et r rti I r.1.S. prpcessed convent |

"oy eot 1o aed 18 LGBl Rbuli G R AEE R MG A A SR he

pol ymerpobaidrzatsie npaspdsition frdy eodnddrstgoditbi bong frgdodgedrized nbaghe-t@sses i s
prepar ed as.desctiBe herein, and is used to prepare a plurality of

cast - mSPHRASIPON SHiePie FeuPdy A hy dr ogel | ens bodies as illustrated in
FIG  2.[001%8] "Otghigdise i iRsyrhdiehbidi 8ngddRioROk YRR pAPRERZ&LOBPRR LGl 3F e
cured using thermal "o r UV radiation. ‘After curing, the nold assenblies

i ncl udipelymaigatiens of thel epsepqsiiopnerlpwevkr] polympienbles cemipositions | mayh bo peitipllyvet

denol d - del ci,n e a Ly.J di ric
ons. bady e 1RRRE hridledliel” s Wi piiBed HE SPRe ety (O b DT o
parti alcbsmposissolmvay toeprisenyl pdymehobmpaat ywiseh bedenabyrosdinkediwith bher | ens
body from both nolds of the nold assenbly. Optionally, the nold assenbli es,
the nold nmenbers, or the liquid can be agitated during the denol ding and
del ensing steps. The rel eased | ens bodies are subsequently transferred to a
bl i ster package wi th packagi ng soluti®h, and are sealed and sterilized.

Abel and | nray2012-10-03 11:17:59 (df -00:00)Page 6/11




PCT/ GB 2011/051 104 - 03-10-2012 Anended page CLAIMS What is clained is:
. A net hod of manuf acturing an ophthal m c device, conpri sing: (a)
provi di ngvet20i2sas449one vi nyl al cohol copol yner, PCT/GHY11USIT0g t he at
| east one vinyl al cohol copolymer to format |east one of a first nold
menber and a second nold nenber, the at |east one of the first nold nmenber
and the second nold nenber conprising a device-fnmm ng nol di ng surface
having a static sessile drop contact angle |l ess than 60 degrees and which
is free of a plasma treatnent, wherein the first nold nenber conprises a
mol di ng surface configured to nold an anterior surface of an ophthalmc
devi ce erndpankets sefc thedpetpingrizabley spmposifieri slegng thelcgiing psegebsaicEhec palyimgticed t o

nold a ri.Or rfac f | m.c ' d t | nmber
andt net el Yo BT fent RIS ARG R, M hR) chlpolB taf
device-b&ape@nmﬁvbbymbmﬁmebﬁmMeantm@eanﬁabhﬁ&@(&&maﬂh?hgmaswhmnﬁwﬁrmthl

c | aci ng a pol yner.i zah| e conposition c I Si ng . at ast qne hydrophilic
ohone: o e R e Pab s Sk ph%s_%@@ﬁﬁ& 1%&3&6%9@%«@ which isheitief (o
assenbl } pilybfc Wekitlg @ E6RrYadait MBS A Pt APTHN b58setiR-(PNTRITEE endBsliyt he

second nel d menber so as to formthe ophthal nmic device-shaped cavity
t her ebel0®3H wlhe prasentislymerizablgiompesitipasean mprovidediith eentpiers hdispegbingal i c

devi Ce_&mgdor%htrxexﬂl;erg Bﬁof%l afjcﬁﬁ%ecg'tﬂo:f)}mé’%&qtion procedure, as described herein.
Referring back to FIG. 2, in step 106, the polymerizable composition is placed on a device-
forming molding surface (i.e., a region used to mold a portion of an ophthalmic device such as a
lens surface) of a female mold member or of a male mold. The female mold member can be
understood to be a first mold member or an anterior mold member, and the male mold member
can be understood to be a second mold member or a posterior mold member. For example, the
female mold member comprises a molding surface that defines the anterior or front surface of a
lens produced from the lens mold. The second mold member may be understood to be a male
mold member or a posterior mold member. For example, the second mold member includes a
molding surface that defines the posterior surface of a device such as a lens produced in the
mold member (e.g., the second or male mold member can have a convex lens forming molding
surface).
[00155] To form a mold assembly, the first mold member is placed in. contact with a second
mold member, forming a device-shaped cavity in the space between the first mold member and
the second mold member. The method illustrated in FIG. 2 includes a step 108 of forming a
contact lens mold assembly by placing two contact lens mold members in contact with each
other to form a lens-shaped cavity therebetween. For example, with reference to FIG. 3,
following execution of step 108, the polymerizable silicone hydrogel composition 206 is
located in the contact lens-shaped cavity.
[00156] At step 110, the method illustrated in FIG. 2 includes curing the polymerizable
composition to form a polymeric device body which is contained in a mold assembly, as
illustrated in FIG. 3 as element 208. At this point in the process, the polymeric lens body has
not been exposed to a liquid. In one example the polymeric lens body can be a polymerized

silicone hydrogel contact lens body. During curing, the components of the polymerizable
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example, the curing 110 can occur in the presence of nitrogen or other inert gases. The curing
110 can be effective to fully polymerize the polymerizable composition, or can polymerize the
polymerizable composition to a level such that the lens body when processed (e.g., demolded,
delensed, washed, packaged, sterilized, etc.) is capable of retaining its molded shape adequately
to serve as a contact lens.

[00157] A polymeric device body which has not been exposed to a liquid can be present at
various stages in the manufacturing process, depending upon the types of demolding and
delensing processes used, and whether or not one or more optional washing steps are
performed. For example, a polymeric lens body which has not been exppsed to a liquid can be a
polymeric lens body prior to undergoing a wet demolding process, or a wet delensing process,
or a wet demolding and delensing process, or an optional washing process, or any combination
thereof. For example, the washing process can be a cleaning process to remove dust or debris,
or an extraction process to remove a portion or substantially all of one or more extractable
components from the polymeric lens body, or a hydration process to partially or fully hydrate
the hydrogel lens body, or any combination thereof. For example, the polymeric lens body
which has not been contacted by a liquid can comprise a lens body present in a lens shaped -
cavity of a mold assembly or of two molding surfaces after a curing process, or can comprise a
lens body in contact with one and only one mold member following a dry demolding process,
or can comprise a contact lens body in a tray or other device following dry delensing and dry
delensing processes. The polymeric lens body which has not been exposed to a liquid can
include a lens forming component, such as a silicon-containing polymeric network or matrix in
the shape of a lens, and a removable component that can be removed from the lens body

following polymerization. The removable component can be understood to include unreacted
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mold assembly. In one example, the process of separating the polymeric lens body from the
mold member can comprise a demolding process resulting in the polymeric lens body
remaining in contact with one, and only one, mold member of the mold members used to form
the polymeric lens body. Following the demolding process, the polymeric lens body is located
on, or remains in contact with, just one of the mold members of the mold assembly. The one
and only one mold member with which the polymeric lens body remains in contact following
demolding can be the mold member 204 formed using the vinyl alcohol copolymer 202, or can
be a different mold member. When the step 112 of separating the polymeric lens body from the
mold members comprises a demolding process, the step of separating can further include a
delensing step releasing the polymeric lens body from the one and only one mold member with
which it remained in contact following the demolding process. The polymeric lens body can be
delensed from the male mold member or the female mold member, depending on which mold
member the polymeric lens body remains in contact with following the demolding process.
Alternatively, the step 112 can comprise a combination demolding and delensing process,
where the lens body is released simultaneously from all of the mold members used to form it.
When at least one of the mold members or molding surfaces used to form the lens body
comprises a vinyl alcohol copolymer, the separating process can involve applying a liquid to
the lens body and at least one mold member or molding surface (in the form of a mold
assembly, a single mold member, a pair of molding surfaces or a single molding surface, the

molding surface(s) being either in contact with, or separated from, the non-molding portion(s)
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12. The Method of any one of clains |-11, wherein the nethod further
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further conprises the
of the mold member(s)) to at least partially dissolve the vinyl alcohol copolymer and thereby

release the lens body from the mold assembly, single mold member or molding surface(s). The
liquid used in a wet separation process can comprise water or an aqueous solution.

[00159] The method illustrated in FIG. 2 optionally includes a step 114 of washing the
device body. The washing step can comprise contacting a polymeric lens body with a liquid, for
example an organic solvent, an organic solvent solution, water or an aqueous solution free of an
organic solvent, to clean dust or debris from the lens body, or to extract the lens body to remove
extractable materials from the lens body, or to fully or partially hydrate the lens body, or any
combination thereof. In one example, the washing step 114 can comprise a washing step to
remove or dilute the liquid used during a wet demolding process, a wet delensing process, or
both. The washing step 114 results in a cleaned, extracted or hydrated lens body 210, as shown
in FIG. 3. The washing step 114 can optionally be conducted on a mold assembly including a
polymeric lens body, a polymeric lens body remaining in contact with one mold member, a
polymeric lens body which has been fully released from all the molds used to form it, and can
be conducted repeatedly during the manufacturing process.

[00160] The washing step 114 can optionally include a step of hydrating the polymeric
device body. The hydrating step can include contacting a polymeric lens body or one or more
batches of such polymeric lens bodies with water or an aqueous solution to form a hydrated lens
product, such as, for example, a silicone hydrogel contact lens. The hydration step can fully or
partially hydrate the lens body. In one example, the polymeric lens body which is hydrated in
the hydration step is a delensed polymeric lens body which has not been contacted by a liquid
prior to the hydration step, or can comprise a polymeric lens body which has previously been
contacted by a liquid. 7

[00161] After the separating step 112, and the optional Washing step 114, the method
illustrated in FIG. 2 can optionally include a step 116 of packaging the device body to produce
a packaged ophthalmic device product 212. For example, a 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 washing step 114 and
packaging step 116 can be conducted simultaneously by placing a polymeric lens body,

including a polymeric lens body which has not previously been contacted by a liquid, in a
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inspection steps 118. In the example illustrated in FIG. 2, the inspection step is conducted
following the packaging step, before the package is sealed and sterilized, although the one or
more inspection steps can be conducted at any point in the process, either before curing or after
curing, on a dry device body or a wet device body. For example, an inspection can be
performed on one or more mold members to determine the acceptability of the molding
surfaces, can be performed on a mold member following placing of the polymerizable
composition to detect the presence of bubbles in the polymerizable composition, on a dry lens
following curing to determine the acceptabilify of the dry lens body, or on a wet lens body
following separating, washing or packaging to determine the acceptability of the wet lens body.
The result of optional inspection step(s) 118 as illustrated in FIG. 2 is a packaged inspected
body 214, but in other processes can comprise an inspected mold member, an inspected
polymerizable composition in a mold member, an inspected dry lens body, or an inspected wet
lens body.

[00163] Following the step 116 of packaging the device body, the blister pack or container
containing the packaged device body 212 can be sealed, and subsequently sterilized, as shown
in optional step 120 of FIG. 2, to produce a sterilized package comprising an ophthalmic device
product such as, for example, a contact lens. The packaged device body can be exposed to
sterilizing amounts of radiation, including heat such as by autoclaving, gamma radiation, e-
beam radiation, ultraviolet radiation, and the like. Depending upon the previous process steps
used, the sterilization process can also serve to partially or fully extract, fully hydrate, or both
extract and hydrate the packaged device body, or to dissolve the mold member(s) or molding
surface(s) comprising the vinyl alcohol copolymer.

[00164] The following non-limiting Examples illustrate certain aspects of the present

methods and devices.

Example 1 (Comparative, Theoretical)
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assemblies including the polymerizable composition are cured using thermal or UV radiation.
After curing, the mold assemblies including the cast-molded polymerized lens bodies are wet or
dry demolded to separate the two mold members of the mold assembly. Following the dry
demolding step, a wet delensing process is used to release the polymerized lens bodies from the
one mold member with which they remain in contact following the demolding step. The
released lens bodies are subsequently either washed using a liquid comprising an organic
solvent followed by an aqueous solution essentially free of an organic solvent, or are washed
using an aqueous solution essentially free of an organic solvent. The washing step can include

an additional hydration step, or a separate hydration step can be included before the lens bodies

are packaged and sterilized. The yield of acceptable lens bodies is below about 65%.

Example 2 (Theoretical)
[00166] A quantity of vinyl alcohol copolymer is provided in granular or pellet form. A
portion of the polymer is processed by conventional injection molding into contact lens mold
members. A polymerizable composition for producing silicone hydrogel contact lenses is
prepared as described herein, and is used to prepare a plurality of cast-molded polymerized
silicone hydrogel lens bodies as illustrated in FIG. 2. The mold assemblies including the
polymerizable composition are cured using ther_mal, microwave or UV radiation. After curing,
the mold assemblies including the cast-molded polymerized lens bodies are wet or dry
demolded to separate the two mold members of the mold assembly. Following the dry
demolding step, a wet delensing process is used to release the polymerized lens bodies from the
one mold member with which they remain in contact following the demolding step. The
released lens bodies are subsequently either washed using a liquid comprising an organic
solvent followed by an aqueous solution essentially free of an organic solvent, or are washed

using an aqueous solution essentially free of an organic solvent. The washing step can include
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an additional hydration step, or a separate hydration step can be included before the lens bodies

are packaged and sterilized. The yield of acceptable lens bodies is greater than about 75%.
When the manufacturing process involving minimal handling of the lens body, where the mold
assembly is placed in the blister package and the lens body is demolded and delensed by
dissolving the mold assembly in the blister package, followed by washing the lens body in the
blister package, the yield of acceptable lens bodies is greater than about 85%.

Example 3 (Theoretical)
[00167] A quantity of Nichigo G-Polymer™ vinyl alcohol copolymer is provided in granular
or pellet form. A portion of the polymer is processed by conventional injection molding into
male and female contact lens mold members. A polymerizable composition for producing
silicone hydrogel contact lenses is prepared as described herein, and is used to prepare a
plurality of cast-molded polymerized silicone hydrogel lens bodies as illustrated in FIG. 2. The
mold assemblies including the polymerizable composition are cured using thermalor UV
radiation. After curing, the mold assemblies including the cast-molded polymerized lens bodies
are simultaneously wet demolded and delensed by placing the mold assembly including the
polymeric lens body into a tray, and applying liquid to the mold assembly to at least partially
dissolve the vinyl alcohol copolymer, thereby releasing the lens body from both molds of the
mold assembly. Optionally, the mold assemblies, the mold members, or the liquid can be
agitated during the demolding and delensing steps. The released lens bodies are subsequently

transferred to a blister package with packaging solution, and are sealed and sterilized.
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CLAIMS

What is claimed is: ]

1. A metbod of manufacturing an ophthalmic device, comprising:

(®) providing at least one vinyl alcohol copolymer,

(b) using the at least one vinyl alcohol copolymer to form at lcast one of a first
mold member and a second mold member, the at least one of the first mold member and the
second mold member comprising a device-forming molding surface having a static sessile drop
contact angle less than 60 degrees and which is free of a plasma treatment, wherein the first mold
member comprises a molding surface configured to mold an anterior surfaée of an ophthalmic
device and the second mold member comprises & molding surface configured to mold a posterior
surface of an'ophthalmic device, and the first mold member and the second mold member are

configured to form an ophthalmic device-shaped cavity therebetween when combined as amold

assembly;
(c) placing a polymerizable composition comprising at least one hydrophilic

monomer in the first mold member or the second mold member;
(d) assembling the mold assembly by contacting the first mold member andthe
second mold member so as to form the ophthalmic device-shaped cavity therebetween with the

polymerizable composition contained in the ophthalmic device-shaped cavity of the mold

assembly; and
(e) curing the polymerizable composition in the mold assembly to form a cast-

molded polymerized reaction product in the ophthalmic device-shaped cavity of the mold

assembly, the polymerized reaction product comprising a polymeric ophthatmic device body.
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2. The method of claim 1, wherein the ophthalmic device comprises a contact lens,
the first mold member comprises a concave molding surface configured to mold an anterior
surface of a coﬁtact léns, the second mold member comprises a convex molding surface
configured to mold a posterior surface of a contact lens, the first mold member and the second
mold member are configured to form a contact lens-shaped cavity therebetween when combined
as a mold assembly, and the polymerized reaction product comprises a polymeric contact lens

body.

3. The method of any one of claims 1-2, wherein the static sessile drop contact angle

of the at least one of the first mold member and the second mold member is less than 43 degrees.

4. The method of any one of claims 1-3, wherein the polymerizable composition
comprises a silicon-containing polymerizable composition and the polymeric device body

comprises a silicone hydrogel polymeric ophthalmic device body.

5. The method of any one of claims 1-4, wherein the polymeric ophthalmic device

body, when fully hydrated, has a static sessile drop contact angle less than 45 degrees.
6. The method of any one of claims 1-5, wherein the polymeric device body is free

of an inter-penetrating network or pseudo-interpenetrating network of a polymeric wetting agent,

and the surfaces of the polymeric device body are free of a plasma treatment.
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7. The method of any one of claims 1-6, wherein the at least one vinyl alcohol

copolymer is not an ethylene-vinyl alcohol copolymer.

8. The method of any one of claims 1-7, wherein the at least one vinyl alcohol

copolymer is water-soluble.

9. The method of any one of claims 1-8, wherein the at least one vinyl alcohol

copolymer comprises NICHIGO G-POLYMERT™™,

10. The method of any one of claims 1-9, wherein using the at least one vinyl alcohol
copolymer to form the at least one of a first mold member and a second mold member comprises
injection molding the vinyl alcohol copolymer using a process setting selected from the group
consisting of: melt temperature from about 180°C to about 250°C, barrel temperature from about
180°C to about 250°C, throat temperature from about 30°C to about 70°C, mold tool temperature
from about 30°C to about 95°C, holding time from about 1 second to about 5 seconds, injection
speed from about 50 mm/second to about 250 mm/second, plasticizing speed from about 100
mm/second to about 300 mm/second, injection pressure from about 50 Bar to about 180 Bar,
holding pressure from about 10 Bar to about 200 Bar, back pressure from about 5 Bar to about

25 Bar, and any combination thereof.

11. The method of any one of claims 1-10, wherein the step of curing the
polymerizable composition in the mold assembly comprises using microwave radiation to cure

the polymerizable composition.
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12, The method of any one of claims 1-11, wherein the method further comprises the

step of wet demolding the mold assembly following the curing,

13, The methed of any one of claims 1-11, wherein the method further comprises the
step of wet delensing the polymeric device body fo;lowing a delensing step,

14, The method of any one of claims 1<11, wherein the method further comprises the

step of relcasing the polymeric device body from at least one mold member by at least partially

dissolving the mold member in an aqueous solution.

18. An ophthalmic device body, comprising:
a cast-molded polymerized device body comprising the reaction product of &

polymerizable composition, the polymerizable composition comprising at least one hydrophilic

monomer;
wherein the device body is cast-molded in a mold assembly comprising a first

mold member and a second mold member, the at least one of the first mold member and the
second mold member being formed from at least one vinyl alcohol copolymer, and comprising a

device-forming molding surface having a static sessile drop contact angle less than 60 degrees

which is free of a plasma treatment,
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16. The ophthalmic device body of claim 15, wherein the device body comprises a
cast-molded polymerized silicone hydrogel contact lens body comprising the reaction product of
a polymerizable composition comprising at least one silicon-containing monomer and at least

one hydrophilic monomer.

17. The ophthalmic device body of any one of claims 15-16, wherein the polymeric
ophthalmic device body, when fully hydrated, has a static sessile drop contact angle less than 45

degrees.

18. The ophthalmic device body of any one of claims 15-17, wherein the polymeric
device body is free of an inter-penetrating network or pseudo-interpenetrating network of a
polymeric wetting agent, and the surfaces of the polymeric device body are free of a plasma

treatment.

19. | The ophthalmic device body of any one of claim 15-18, wherein the polymeric
device body, when fully hydrated, has a static sessile drop contact angle at least 5 degrees lower
than a polymeric device body formed using the same polymerizable composition and cast
molded using only mold members formed of polypropylene free of plasma treated device-

forming molding surfaces.

20. A mold member for cast molding an ophthalmic device body, comprising:
a mold member comprising a device-forming molding surface and a non-molding

region, wherein at least the device-forming molding surface of the mold member comprises at
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least vinyl alcohol copolymer, has a static sessile drop contact angle less than gg degrees, and is

free of a plasma treatment,
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