WO 2012/013945PCT/GB2011/051100 OPHTHALMIC DEVICE MOLDS AND RELATED METHODS
FIELD [0001]The present disclosure relates to ophthalmic device molds formed from a first portion
comprising FARYLEHMSMA copolymer and a second portion comprising a seB6litGBaM i 1ahd
methods of manufacturing ophthalmic devices using these molds. BACKGROUND [00021In cast
molding methods of producing ophthalmic devices, such as ocular inserts and contact lenses,
separate mold members are typically used to form each surface of the device. Often a pair of mold
members, one of which forms the entire anterior device surface and another of which forms the entire
posterior device surface are typically combined to form a device-shaped cavity, and a reaction mixture
or polymerizable composition is cured in the device-shaped cavity. After placing the polymerizable
composition in a first mold member, the first mold member and a second mold member are placed

together or coupled PBEKEAEMIG REYIEEMOERS AMPRIEFARERMETHO S aped cavity

therebetween. The mold assembly is then cured to polymerize the polymerizable composition, forming
the polymeric ophthalmic device in the device-shaped cavity of the mold assembly. [0003]Commonly,
a complete mold member, including its entire molding surface, is

FIELD

[0001] The present disclosure relates to ophthalmic device molds formed from a first
portion comprising a vinyl alcohol copolymer and a second portion comprising a second

polymer, and methods of manufacturing ophthalmic devices using these molds.

BACKGROUND

[0002] In cast molding methods of producing ophthalmic devices, such as ocular inserts and
contact lenses, separate mold members are typically used to form each surface of the device.
Often a pair of mold members, one of which forms the entire anterior device surface and
another of which forms the entire posterior device surface are typically combined to form a
device-shaped cavity, and a reaction mixture or polyrﬁerizable composition is cured in the
device-shaped cavity. After placing the polymerizable composition in a first mold member, the
first mold member and a second mold member are placed together or coupled together to form a
mold assembly with an ophthalmic device-shaped cavity therebetween. The mold assembly is
then cured to polymerize the polymerizable composition, forming the polymeric ophthalmic
device in the device-shaped cavity of the mold assembly.

[0003] Commonly, a complete mold member, including its entire molding surface, is
produced by injection molding a thermoplastic polymer into a mold-shaped cavity. Lathing of
mold members in order to form an entire molding surface has also been described. However,
the lens design features which can be reproducibly formed in the molding surfaces while still
achieving the necessary optical quality molding surfaces can be somewhat limited when the
molding surfaces must be formed either by injection molding or lathing. For example, preparing
metal molding cavities having intricate patterns engraved into them can be very difficult and
expensive, particularly when a large number of metal molding cavities in a large number of lens

powers may be required for commercial-scale production. The cost of lathing individual mold



produced by injection molding a thermoplastic polymer into a mold-shaped cavity. Lathing of mold
members in order to form an entire molding surface has also been described. However, the lens
design featOME:21OM384N be reproducibly formed in the molding surfaces WRileGRRPHEPREWNg the
necessary optical quality molding surfaces can be somewhat limited when the molding surfaces must
be formed either by injection molding or lathing. For example, preparing metal molding cavities having
intricate patterns engraved into them can be very difficult and expensive, particularly when a large
number of metal molding cavities in a large number of lens powers may be required for
commercial-scale production. The cost of lathing individual mold WO
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wherein, When combined, the first portion and the second portion form an entire molding surface
configuregntiaold an entire anterior or posterior surface of an ophthalmic device; (e) placing a
polymerizable composition comprising at least one hydrophilic monomer in direct contact with the
entire molding surface; and (O curing the polymerizable composition in direct contact with the entire
moldings:ﬂ B¥orm a polymerized reaction product comprising a polymeric ophthalmic device
body. [0005] The present disclosure is directed to a method of manufacturing an ophthalmic

device, comprising: (a) providing a first polymer; (b) using the first polymer to form a first
portion of a molding surface configured to cast mold an anterior or posterior surface of an
ophthalmic device; (c) providing a second polymer; (d) using the second polymer to form a
second portion of a molding surface configured to cast mold an anterjor or posterior surface of
an ophthalmic device, wherein, when combined, the first portion and the second portion form
an entire molding surface configured to mold an entire anterior or posterior surface of an
ophthalmic device; (e) placing a polymerizable composition comprising at least one hydrophilic
monomer in direct contact with the entire molding surface; and (f) curing the polymerizable
composition in direct contact with the entire molding surface to form a polymerized reaction
product comprising a polymeric ophthalmic device body.

[0006] In one example, the first polymer can comprise or consist of at least one polar
polymer. The first polymer can comprise or consist of at least one vinyl alcohol copolymer. The
first polymer can comprise or consist of at least one vinyl alcohol copolymer which is not an
ethylene-vinyl alcohol copolymer. The first polymer can comprise or consist of a water-soluble
polymer. The first polymer can comprise or consist of at least one water-soluble vinyl alcohol

copolymer. The first polymer can comprise or consist of at least one thermoplastic polymer.



100061In one example, the first polymer can comprise or consist of at least one polar polymer. The
first polymer can comprise or consist of at least one vinyl alcohol copolymer. The first polymer can
comprise orVeOr8iIYUBAtIeast one vinyl alcohol copolymer which is not an @&ieBa0viriaiafohol
copolymer. The first polymer can comprise or consist of a water-soluble polymer. The first polymer can
comprise or consist of at least one water-soluble vinyl alcohol copolymer. The first polymer can
comprise or consist of at least one thermoplastic polymer. WO 2012/013945PCT/GB2011/051100
The first polymer can comprise or consist of at least one thermoplastic vinyl alcohol copolymer. The
first polymer can comprise or consist of NICHIGO G-POLYMERTM (Nippon Gohsei, Osaka, Japan).
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speed from about T00 mm/ to about 300 mm/second, injection pressure from about 50 Bar to
about 180dkaneh st sgMPEss Kectiatista MUYIImAIRs about 200 Bar, back pressure from about 5 Bar
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settings can be used. In another example, at least three of the above process settings can be used. In
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polymer can use 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.

[0009] The step of using the first polymer to form the first portion of the molding surface
can comprise or consist of lathing the first polymer. The step of using the second polymer to
form the second portion of the molding surface can comprise or consist of injection molding the
second polymer. The step of using the second polymer copolymer to form the second portion of
the molding surface can comprise or consist of lathing the second polymer.

[0010] The step of using the first polymer to- form the first portion of the molding surface
can comprise or consist of forming a matrix of the first polymer. The method can further

comprise the step of combining the matrix and the second. portion of the molding surface to



[0009]The step of using the first polymer to form the first portion of the molding surface can comprise
or consist of lathing the first polymer. The step of using the second polymer to form the second portion
of the moldiNPAMHEBEEN comprise or consist of injection molding the sec®§d/6RAIMEPSTHE step of
using the second polymer copolymer to form the second portion of the molding surface can comprise
or consist of lathing the second polymer. 10010]The step of using the first polymer to form the first
portion of the molding surface can comprise or consist of forming a matrix of the first polymer. The
method can further comprise the step of combining the matrix and the second portion of the molding
surface to WO 2012/013945PCT/GB2011/051100 form the entire molding surface prior to the step of

placing theRoiwmerzADIA AMP WITAL CoRBPTSIRG:IREY 4t SapiRc iNdtBdhementissienaldingsaistace.

[0011]The step of using the first polymer to form the first portion of the molding surface
comprising in direct contact with the entire molding surface.
[0011]  The step of using the first polymer to form the first portion of the molding surface
can comprise or consist of applying the first polymer directly onto a pre-formed molding
surface formed of the second polymer. The applying the first polymer directly onto a pre-
formed molding surface can comprise or consist of casting the vinyl alcohol into a pre-formed
mold member comprising the second portion of the molding surface formed of the second
polymer.
[0012] The method can further comprise the step of affixing the first portion and the second
portion to each other to form the entire molding surface.
[0013] The method can further comprise the step of releasing the polymeric ophthalmic
device body from both the first portion of the molding surface and the second portion of the
molding surface. In one example, the polymeric ophthalmic device body can be released from
the second portion of the molding surface before the device body is released from the first
portion of the molding surface. T he method ¢ an further comprise r eleasing the polymeric
ophthalmic device body from at least the second portion of the molding surface using a process
which does not involve contacting the device body or the second portion of the molding surface
with a liquid. The method can further comprise releasing the polymeric ophthalmic device body
from at least the first portion of the molding surface by contacting the device body and the first
portion of the molding surface with a liquid. The contacting the first portion of the molding
surface with the liquid can result in the liquid at least partially dissolving the first portion of the
molding surface.
[0014] The polymerizable composition can comprise at least one silicon-containing
monomer, and the polymeric ophthalmic device body can comprise a silicone hydrogel
ophthalmic device body.
[0015] The entire molding surface can comprise an entire molding surface configured to
mold a posterior surface of a contact lens, and the polymeric ophthalmic device body can
comprise a polymeric contact lens body. The first portion of the molding surface can be

configured to form all of or a part of a peripheral zone of a contact lens surface. The first



can comprise or consist of applying the first polymer directly onto a pre-formed molding surface formed
of the second polymer. The applying the first polymer directly onto a preformed molding surface can
comprise orVeORSIYUBe4Sting the vinyl alcohol into a pre-formed mold menf$&k/eBa¥btieMdfthe second
portion of the molding surface formed of the second polymer. [0012]The method can further comprise
the step of affixing the first portion and the second portion to each other to form the entire molding
surface. [0013]The method can further comprise the step of releasing the polymeric ophthalmic device
body from both the first portion of the molding surface and the second portion of the molding surface.
In one example, the polymeric ophthalmic device body can be released from the second portion of the
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another portion of the channel can be within and surrounded by the body of the lens. In one
example, such a channel can extend from a first outer surface of the device into the lens body
without having a second outlet to a lens surface. In another example, such a channel can extend
- from a first outer surface of the device into the device body and then back out of the device
body at a second opening on a surface of the device. In this example, the first opening can be a
different opening that the second opening. Additionally, the first opening can be on a first
device surface, and the second opening can be on the same device surface as the first opening,
or can be on a different surface of the device.
[0017] The present disclosure is also directed to an ophthalmic lens mold member,
comprising: (a) a first portion of a molding surface formed of a first polymer, wherein the first
portion is configured to cast mold a first region of a surface of a contact lens; and (b) a second
portion of the molding surface formed of a second polymer, wherein the second portion is
configured to cast mold a second region of the surface, is configured, in combination with the
first portion, to form an entire molding surface, and wherein the combination of the first portion
and the second portion are configured to cast mold an entire surface of a contact lens.
[0018] Any and all features described herein and any combination of such features are
included within the scope of the present application provided that the features of any such
combination are not mutually inconsistent. In addition, any feature or combination of features

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

BRIEF DESCRIPTION OF THE DRAWINGS



comprise a polymeric contact lens body. The first portion of the molding surface can be configured to
form all of or a part of a peripheral zone of a contact lens surface. The first WO
2012/013949PCTIZZB3BH1/051100 portion of the molding surface can be cdSiGRAHRIA at least
one channel in a peripheral zone of a contact lens surface. 100161In one example, the first portion of
the molding surface can be configured to form at least one channel on a surface of the device. In other
words, the entire channel can be part of an outer surface of the device, such that the channel itself is
part of the outer surface of the device. In another example, the first portion of the molding surface can
be configured to form at least one channel extending from at least one surface of the device into a
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of the device, while another portion of the channel can be within and surrounded by the body of the

lens. In oﬁil%veiample, such a channel can extend from a first outer surface of the device into the lens
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surface of thé tevice.”1 nt disclosure Is aso irect almic lens mold
member, metrigrisinge @aahfidstqortiold ofemibreslding surface formed of a first polymer, wherein the first
portion is configured to cast mold a first region of a surface of a contact lens; and (b) a second portion
of the molding surface formed of a second polymer, wherein the second portion is configured to cast
mold a SRESAIEFORESERIBIFEN is configured, in combination with the first portion, to form an
entire molding surface, and wherein the combination of the first portion and the second portion are

configured to cast mold an entire surface of a contact lens.
[0023] New ophthalmic device molds have been discovered. These ophthalmic device

molds can be used to cast mold polymeric ophthalmic device bodies, including ocular insert
bodies and contact lens bodies. These molds can comprise one or more molding surfaces, where
each molding surface comprises a first portion of the molding surface formed from a first
polymer, and a second portion of the molding surface formed from a second polymer. Together,
the first portion and the second portion form the entire molding surface, i.e., the molding
surface is configured to form an entire surface of an ophthalmic device, such as, for example,
an entire anterior surface of a contact lens or an entire posterior surface of a contact lens. As
used herein, a molding surface is understood to refer to the portion of a mold member which is
conﬁgured to form single surface, such as a posterior or anterior surface, of a device. When a
molding surface is used to form an ophthalmic device, the quality of the surface is sufficient to
form a surface on the device which is of acceptable quality for placement in the eye. For
example, a molding surface used to form a surface of a contact lens is of sufficient quality to
form a device acceptable for placement in the eye, and may also, if used to form a vision
correction zone, be of sufficient quality to form a vision-correcting lens.

[0024] When used to cast mold an ophthalmic device, the first portion and the second
portion are combined to form a single, complete molding surface. Combining the first portion
‘and the second portion can comprise physically placing a pre-formed first portion and a pre-
formed second portion in physical contact with each other, or can comprising forming the first

portion in contact with a pre-formed second portion. However, forming the entire molding



100181Any and all features described herein and any combination of such features are included within
the scope of the present application provided that the features of any such combination are not
mutually inc®@s28ia13ntaddition, any feature or combination of features m&¢ & BREdRcAIRY excluded
from any example of the present disclosure. BRIEF DESCRIPTION OF THE DRAWINGS WO
2012/013945PCT/GB2011/051100 [0019]FIG. 1 is a flow chart illustrating steps of a method for
producing an ophthalmic device. [0020]FIG. 2 is a flow chart illustrating certain inputs and outputs of
the method of FIG. 1. [0021]FIG. 3 is a drawing illustrating several matrices which can be prepared
and used as a

surface does not comprise forming a mixture of the first and second polymers and using the
polymer mixture to form the entire molding surface. Instead, distinct first and second portions
are combined to form the entire molding surface, and once the first and second portions have
been combined to form the entire molding surface, distinct first and second portions remain.
Thus, when the first portion and the second portion of the molding surface are combined to
form an entire molding surface, the first portion and the second portion are physically adjacent
to each other and in close enough contact with each other such that the entire molding surface
can be used to cast mold a liquid polymerizable composition without the composition flowing
between the first portion and the second portion at the interface between the first portion and
the second portion.

[0025] In the process of using the entire molding surface to cast mold a surface of an
ophthalmic device, a polymerizable composition is placed on the molding surface. When placed
on the molding surface, the polymerizable composition is in direct contact with both the first
portion of the molding surface and the second portion of the molding surface. As is often done
in cast molding, a first mold member comprising the molding surface formed from the first
portion and the second portion can be combined with a second mold member such that a
device-shaped cavity is formed between the molding surface of the first mold member and the
molding surface of the second mold member. As used herein, a mold assembly is understood to
refer to the combination of a first mold member and a second mold member. The second mold
member can be a mold member as described herein, or can be a conventional mold member,
i.e., a mold member having a unitary molding surface which is not formed by combining two or
more separate portions of different polymers.

[0026] Once the polymerizable composition has been placed in direct contact with the
molding surfaces of both the first mold member and the second mbld member of the mold
assembly, the mold assembly can be reacted to polymerize the polymerizable composition to
form a polymeric device body. During the curing process, the polymerizable composition and
the resulting polymeric device body remain in direct contact with the molding surfaces of both
the first mold member and the second mold member.

[0027] When used to cast mold an ophthalmic device surface, the first portion of the

molding surface molds a first region of the surface, and the second portion of the molding



portion of a molding surface as described herein. [0022]FIG. 4 is a drawing two matrices including
non-molding regions to allow the matrices to be attached to a mold member. DETAILED
DESCRIPTNONZOB23F¥wW ophthalmic device molds have been discoveredPGRédRU3NHAIc device
molds can be used to cast mold polymeric ophthalmic device bodies, including ocular insert bodies
and contact lens bodies. These molds can comprise one or more molding surfaces, where each
molding surface comprises a first portion of the molding surface formed from a first polymer, and a
second portion of the molding surface formed from a second polymer. Together, the first portion and
the second portion form the entire molding surface, i.e., the molding surface is configured to form an
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mold an ophthalmic device, the first portion and the second portion are combined to form a single,
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or can comprising forming the first portion in contact with a pre-formed second portion. However,
forming tﬁepghtmgr”mip@sing at least one unit of a vinyl alcohol functional group and units of a
functional group which is not a vinyl alcohol. This is distinct from a vinyl alcohol
homopolymer, which is a polymer comprising only repeating units of a vinyl alcohol functional
group, i.e., poly(vinyl alcohol) (PVOH), or a modified form of PVOH such as a form of PYOH
which has been physically combined (i.e., not reacted or co-polymerized) with ingredients such
as plasticizers which modify the properties of the PVOH, such as, for example, the melting
temperature to allow the PVOH to be injection molded.
[0029] The first polymer can comprise or consist of a water-soluble polymer such as, for
example, a water-soluble vinyl alcohol copolymer. As used herein, a water-soluble vinyl
alcohol copolymer is understood to 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, a
vinyl alcohol copolymer can be a copolymer for which 50 grams or more of the copolymer are
visibly fully soluble in 1 liter of deionized water at 20 degrees C (i.e., the copolymer 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 copolymer for which 100 grams or more of the copolymer are visibly soluble in 1 liter
of deionized water at 20 degrees C. In another example, the vinyl alcohol copolymer can be a
copolymer for which 150 grams or more of the copolymer are visibly soluble in 1 liter of
deionized water at 20 degrees C. In yet another example, the vinyl alcohol copolymer can be a
copolymer for which 200 grams or more of the copolymer are visibly soluble in 1 liter of

deionized water at 20 degrees C.



WO 2012/013945PCT/GB2011/051100 surface does not comprise forming a mixture of the first and
second polymers and using the polymer mixture to form the entire molding surface. Instead, distinct
first and seSARPHBBH4Sare combined to form the entire molding surface, X6d/GR281HES1i149 and
second portions have been combined to form the entire molding surface, distinct first and second
portions remain. Thus, when the first portion and the second portion of the molding surface are
combined to form an entire molding surface, the first portion and the second portion are physically
adjacent to each other and in close enough contact with each other such that the entire molding
surface can be used to cast mold a liquid polymerizable composition without the composition flowing
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used herein, a mold assem understo combination of a first mold member and a
second nibROmerutasrormigessecond mold member can be a mold member as described herein, or can
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formed by combining two or more separate portions of different polymers. [0026]Once the

polymeri 2ol sanobumien Whishouhep seedilizessdas colaudevatio fhespiorsg suratisobrdditfine first

mold mempaEaNALRS sacRstaaltingnauedshesrelamsee i, 1hepri G eesamblydamdasreacted
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weight, or less than about 10% by weight, or less than about 8% by weight, or less than about
6% of the amount;)f polymer by weight, or less than about 5% of the amount of polymer by
weight can remain as insoluble solids.

[0032] In one example, the first polymer can be a polymer which, when solubilized, has a
low level of insoluble solids present in solution, can dissolve in water at a temperature from
about 30 degrees C to about 80 degrees C in less than or equal to 20 minutes to form a 3%
(wt/wt) solution of the vinyl alcohol copolymer in water, the solution having a level of
insoluble solids of about 10% (wt/wt) or less (i.e., 10% by weight of the sample of copolymer
added to the water remains present as insoluble solids present in the solution). In another
example, the first polymer can dissolve in water at a temperature from about 30 degrees C to
about 80 degrees C in less than or equal to 20 minutes to form a 6% (wt/wt) solution of the first
polymer in water, the solution having a level of insoluble solids of about 6% (wt/wt) or less. In
yet another example, the first polymer can dissolve in water at a temperature from about 30
degrees C to about 80 degrees C in less than or equal to 20 minutes to form a 10% (wt/wt)
solution of the first polymer in water, the solution having a level of insoluble solids of about

15% (wt/wt) or less.



WO 2012/013945PCT/GB2011/051100 surface molds a second region of the surface. For example,
the first region of the lens molded by the first portion of the molding surface can comprise or consist of
a peripheraMé8R812/&13%non-vision correcting zone) on an anterior or postd{d/eBAHdOYf180contact
lens, and the second region of the lens molded by the second portion of the molding surface can
comprise or consist of an optic zone (i.e., a vision correcting zone) on an anterior or posterior surface
of a contact lens. [0028]The first polymer used to form the first portion of the molding surface can
comprise or consist of at least one vinyl alcohol copolymer. As used herein, a vinyl alcohol copolymer
is a polymer comprising at least one unit of a vinyl alcohol functional group and units of a functional
group Whiohjs]not TNy Rt T e iﬁxdlislﬂdslgtﬁe@rﬁ)ﬁnéﬂylbﬁldmolm@nﬂﬁoﬂﬁmepombitbfstbepolymer
comprisin un ts af.a vinyl cohol functlo roup 0l IaI PVOH), or a
modified or?nEX %Qgﬁfsuc% a%uédfggﬁYcI)]fo ﬁlgﬁth dljﬁecst}ga com |he }zagnﬁgt’ reacted
or co-polymuesiiee Youitlingggetitobsasitbh hqqndla&;malﬁlslwﬁ btcmuidgwthedprd]mmemdmhb/@l\ﬁ@H

h as, § lting t t Th
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vinyl alcop@yswpotyehesAdasenpleing avimsiterlechableopelyinzgtoMdiido golyms ephs sigadlerteblg to be a
vinyl alco e%ﬁpgbimﬁfn@"]@di% WSRO IV RS EBI?&@HHW%%M%@&HBH%WMUre

(e.g., about 20-25 degrees C) r example, a vinyl alco opolymer can be a copolymer for which

50 gram@@%&é’@%é@dﬁwﬁngf* JreasionARinp eS| abre Formaeen P dhsniobdiftémAPEWegrees C
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shake flask method as known to persons of ordinary skill in the art. In another example, the vinyl

alcohol cBpR e cah 6% 4B Rig 0f6 Witk St gt ahienerabres ﬁmléoeb%&rﬁé#%se%ﬁay
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Cotonized Ao A5 Uiy SR BRBE o b 15 nd Tt b S her Saieberd
copolymeeton WhmtnﬁDﬁhgeamelcfbmﬁwmgﬁﬁhemmlmsaeaMy &ol 0berpmlftitedOahiteionzed
water at 3 degress . WO 2012/013945PC TIGRAOLAIOS190 [0030LThe, ! RONTL G EPICY
dissolve in'water of an agueo Bs So Gtion.
15%, or less than + 10%, or less than + 5% of its initial haze level following mixing in a high
shear mixer at 1000 rpm for 30 minutes at 10°C. The aqueous solution of the first polymer may
not foam significantly, i.e., the solution may not foam at a level which becomes disruptive
during a “wet” demolding or delensing process.
[0034] When formed into a dry film, the first polymer can have a low rate of oxygen
transmittance. For example, the rate of oxygen transmittance through a dry film formed of the
polymer can be less than 2.0 cc 20u/m* day atm, or less than 1.5 cc 20u/m> day atm, or less
than 1.0 cc 20p/m? day atm, or less than 0.5 cc 20p/m? day atm, or less than 0.2 cc 20p/m* day
atm as determined for a dry sample at 20 degrees C. In another example, the rate of oxygen
transmittance can be less than 0.005 cc 20p/m? day, or less than 0.004 cc 20pu/m* day, or less
than 0.003 cc 20pu/m? day. When a first polymer with a low rate of oxygen transmittance is used
to form a molding surface of a mold member used to cast mold an ophthalmic device, due to the
low level of oxygen transmittance of the molding surface, it may be possible to cure the
ophthalmic device in an oxygen-containing atmosphere without the presence of oxygen in the
atmosphere disrupting the curing process. Thus, in one example, the methods of manufacturing
of the present disclosure can be methods using molding surfaces formed of the first polymer

having a low rate of oxygen transmission and can involve curing the polymerizable
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example, when agitated in 1 liter of deionized water at 30 degrees C, a sample of the first polymer can
dissolve at least 40% (wt/wt) in 20 minutes or less. In another example, when agitated in 1 liter of
deionized W@ 281230 Wdfrees C, a sample of the first polymer can dissolveP&IeBA05005108/wt) in 20
minutes or less. In yet another example, when agitated in 1 liter of deionized water at 30 degrees C, a
sample of the first polymer can dissolve at least 60% (wt/wt) in 20 minutes or less. [0031]In one
example, the first polymer can be a polymer, such as, for example, a vinyl alcohol copolymer, which,
when solubilized, has a low level of insoluble (i.e., undissolved and undissolvable) solids present in the
solution. For example, when a sample of the first polymer is placed in water or an aqueous solution,

following aanpplttioliks dhdtisresehtiecos allirygeriticontaiilig copolymearriohIytmssphdrp dotifonnoftselid
polymer material remains. For.exam less .than.about 20% of the amount of.pglymer by weight, or
petaltci R R R L AR T e
8% by weigth prekesseiodia Bbookggerodtessentialinbay gralyive abyospighe, sucless thaexaimpls, 8% of the

amount of pol igl r ' i le_solids. [0032]In one example, the first polymer
can be a%&%ﬁgg&v %@gﬁ#ﬂ%ﬁ%&ﬂ%ﬁg{hﬁ%?%%%gévd of insoluble solids present in solution, can
dissolve ii9934ler atlhedingaratyimefrem bpbinBgradgrises @ exaibpig: 6 dgirpelymandesdaran or

equal to 20, EERSIRRINRS BraV W sebiion af the o), e ahRlLeoRFHMELIN WalRknhgmolution
having a level of insoltble solidls of about 10% (wt/wt) or Iess&%e., 10% by weight of the sample of

copolymét 2068030 dars oardeteaminms ysiagdattaashadidbie Lhak pitsasemriserE R M0tidnother
example ha {issbRRINaL @R HissHesilatcral 2 (enpeaiaieisr ipsnaizougatbdegrees C to about 80

degrees C in less than or equal to 20 minutes to form a 6% (wt/wt) solution qf the first polymer in
water, thd003Rkion RaSindrsH QR B <ERibRS sEHALYShanEsEarcthuiRt) Uries Hehy et hdindhe
example tthepatdHe | wneeCaslidisssivsolpmertiey Aleasiaipay FereitomaRboe gercegrees Gftehabout 80
degrees C in less than or equal 1o 20 mjnutes to form a 10% (wt/w}) solution, of irst polymer in
water, UL FER 1 A B0 PR ISR Lot B2 (T S e
2012/01 356 RE Toés B2 118951100 [0033]The solutions of the first polymer formed by dissolving the
first porti he molding,surface in a liquid may..not present m tUrl ifficulti , for
exampleff@(gcg ssivﬁ%gakﬁﬁg?ld’é?gﬁgﬁno% %aliaefl}ix V 89&%‘1%&% @?ﬁ%ﬂ%ﬁs&ﬁé@%ﬁ%@oww or

precipitatéght tipobynitesmeothexaghphe, fivet ﬂh@ttipulyﬁélﬁomhﬁl}gésefﬂwmg@t@f ébmméy_alpbgmer such
as, for example. @MInysalchol GRRGIVMAT s¥dAIGl fRME Physicaly RIARIS, aqUERHS BRLUEANS; AP

aqueous solution of the first polymer may not gel in solutionfor over 3 hours, 6 hours, 12 hours, 24

hours, ortE@siilienesdieugh ke fist nestion efiche meldingsviierandis dsnbanrdlieipietchiahave a
viscosity yyhich} vasielgs3shatabe thSRiie Iseihanialnel 1p%e0pdeandhanvakousd00avhan stored

at a temperature of about 90C or less over a period of at least 12 hours. In another exam{éle, a solution

of first pdRATERIEARCE @15 RRT IBSTSEHRPRNSPEERs itRYARY im el dupjetlel dehfgherew! ofid\cdighion of

the first pedvisasiite@nn@yaiReitgdvitahagdevalitollawinadaixaoue aipighaaatsmixaid kWD spm for
30 minutes at 10C. In.another examg)le, the solution of the first gl@glner can ham?]:l a hgl'ﬁ% level less

than 1598HiadsY thdight ay disrsk ok PrpdieddndhfifXianes R GGimP IR S bR shear
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during the curing process. As many UV light bulbs are known to function best when operating
at higher levels, providing such high incident light levels may allow the UV bulbs to operate
more efficiently, increasing bulb life.

[0038] The first polymer, while having good aqueous solubility, can be practically insoluble
in one or more organic solvents. The term “organic solvent” refers to an organic substance
which has the ability to solvate or dissolve at least one material. In one example, the organic

solvent can be used to dissolve the first polymer. Examples of organic solvents include, without

limitation, alcohols, e.g., alkanols, such as ethanol, isopropanol and the like, chloroform, butyl
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[0034]When formed into a dry film, the first polymer can have a low rate of oxygen transmittance. For
example, the rate of oxygen transmittance through a dry film formed of the polymer can be less than
2.0 cc 20p1 M9 ath/Btd94dr less than 1.5 cc 20u/m2 day atm, or less than 1RCECIBAIMPBHR) atm, or
less than 0.5 cc 20u/m2 day atm, or less than 0.2 cc 20u/m2 day atm as determined for a dry sample
at 20 degrees C. In another example, the rate of oxygen transmittance can be less than 0.005 cc
20p./rn2 day, or less than 0.004 cc 20u/m2 day, or less than 0.003 cc 20u/m2 day. When a first
polymer with a low rate of oxygen transmittance is used to form a molding surface of a mold member
used to cast mold an ophthalmic device, due to the low level of oxygen transmittance of the molding

surface, ihdeR¥kbeiprssikiectelouse Mighgpbthai dipdpyieadpBoa ehntconiaiagtatmastedirenithout
the presence of oxg enint ftmosgheﬁe dt'sru tin ttfe curin rocesst.Tq S, in Qng Sxam Iel, the
methods %qcﬁ'llgﬁﬁfl UMISEEBF the pFRGBHY &b RS BRI BE ntéth S8 sl &inG molding Surfaces tormed of
the first padytiter drasdnda peavtieddyofnsadudde itrdesreission andeprarticaly insoinglthie polemgrizable
WO 2012/013945PCT/GB20 511 ompgosition in the presence of an oxygen-containing or
oxygen-ri‘(::fhnagten}%%?otcceaéi@};]tlcgl?gjfrliin{)?ﬁferzl é%ﬁ;(frﬁg?%qg’&%% rrﬁign(?et\?lgg,ng'lthough it is also possible to cure
the polyni@f3ble cBmpsitipeljmetecprebencthaiopbustioxygbmer espehyiadly bﬁyg‘ehofbé@e_aﬁﬁfﬁfsphere,
such as, {1 GXAURIG AR AMNASRALIHECRIRLAGSRGAS © 2DANG IR LIRE [ARRIENEbLL ol mer

can be biodegradable. For example, the first polymer can have a level of biodegradability of at least
40%, or @ adtigooen be aensasdbonsmted #rdarditddethe of about 30 days as determined using test

method | 851 MithassppipigePbak B nakeetPeRs01l ofstandatt lesting salybirmoand a
temperatﬁ?g of about 251degrees C. !Oocg%qﬁﬁe firsr% pggllyn}lir csan be relatively trartg%arent to visible
S

light. Whe&F ¢ B BpRABREY Bidhe HPiaRAnaasia IRalsyrb @ LRttt i e raseh 4Rt haze

of the polyngioaaBrRatassdpanRYowRIcle ssHRAs Ritfinsoniess dhafo? flenotdessdivar: 2aiming;less

than 20%, or less than 18%. , . NP .
or can be a polymer which forms solutions having stable viscosities; or can be a polymer which

forms solutions that do not precipitate excessively when subjected to high shear conditions; or
can be a polymer which, when formed into a dry film, has a low rate of oxygen transmittance;
or can be a polymer that is biodegradable; or can be a polymer that is relatively transparent to
visible light in solid form; or can be a polymer with a relatively low level of transmittance of
UV light; or can be a polymer that is a thermoplastic; or can be any combination thereof.

[0041] The first polymer can be a polar polymer. For example, the first polymer can have a
polarity 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%.

[0042] The average polarity of the polymer can be determined based on the Owens-Wendt-
Rabel-Kaebel model, where the contact angle of the thermoplastic polymer is determined using
a number of different liquids of known polarities. The Owens-Wendt-Rabel-Kaebel equation
can be written in the form of a linear equation, where y is calculated based on the observed
contact angle of each of the different liquids with the polymer (0) and x is calculated based on
the known polar (orF) and disperse (o.P) components of the total surface energy (o.") of each
of the different liquids. The data points from the different liquids (x,y) can be plotted, and the
linear regression of the plot can then be used to determine the slope (m) and y-intercept (b). The

calculated slope and y-intercept can then be used to calculate the polar (os") and disperse (os°)
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[0037]The first polymer can have a relatively low level of UV light transmittance. The UV light
transmittance through the first portion of the molding surface formed of the polymer can be less than
15% (i.e., m&@ 2920 BBYS of the UV light is not transmitted). The UV light tr&ediiahid@ihteugh the
first portion of the molding surface can be less than 10%, or less than 5%, or less than 3%. When
molding surfaces formed of the polymer having low UV light transmittance are used in a curing
process involving the use of UV light, the level of UV light transmitted into the device-forming cavity
may need to be high, and thus a high level of incident UV light may need to be applied to the exterior
(back) of the molding surface. For example, more than 500uW, or more than 750 gW, or more than
1000 UW o panEa el AR eREethanilSpoIar WeahbiNaligbheamie @ehlirtde tid-extlrior of
the molding syrface during the curing process. As many UV light bulbs are known to function best
when opérré‘ﬁna' at higher levels, providing such high incident light levels may allow the UV bulbs to
operate nEU43¢fficianidyOineiearinglbRUbHIK {0633 qineifiishihlyfoen, oflailinbavingatiood aqueous
solubility, can be practically insoluble in one or more-gfganie solvents. The term "organic solvent”
refers to an organic subeanc{éZWﬁﬁ@ﬂhal }he abil@ﬁ(?&él@”&te or diss at least one material. In one
example, the organic solvent éan,r'bEBused to ekissolv%{:l('ri%"nrst peJymélf?" xamples of organic solvents
include, without limitation, alc h@il"é’f{e.g., alkuiols, sugh“as ethanol, isopropanol and the like,
chloroform, butyl WO 2012/013945PCT/GB2011/051100 acetate, tripropylene glycol methyl ether,
dipropylene glycol methyl ether acetate, and the like and mixtures thereof For example, the first
polymer can be practical!':xir]golugle in ethyl acetate, og capy/pe practically insoluble in benzene, or can
be practically ins&lubl@4n ) or can be/practically inso; Sie in ethyl a@etat# nzene and

toluene. [Qp32IThe first p@&nﬂar can be a f ef??‘gopla}stic p rcop,oc{}{mer, i.&, apolymer that
becomes liquid or malleable when heated and freezes to a glassy state when sufficiently cooled, and

which cal08d4kpedizamnlesnofitba Harids-widhodidferent polarities which can be used to determine

average polarity of the polymer include, but are not limited to, deionized water, diiodomethane,

r

dimethyl sulfoxide (DMSO), and formamide. In selecting the liquids with different polarities,
ideally, a number of liquids having a range of polarities based on the liquid’s polar component
(o.") of total surface energy would be selected, rather than selecting a number of liquids with
different total surface energies (o). Using this method, the average polarity of the polymer is
calculated by dividing the calculated polar component (os*) of total surface energy for the
polymer by its calculated total surface energy (0s") and multiplying by 100 to obtain the
percent polarity.

[0045] In one particular example, the first polymer can be NICHIGO G-POLYMER™
manufactured by Nippon Gohsei, Osaka, Japan.

[0046] The first polymer can comprise a vinyl alcohol copolymer with high vinyl alcohol
content, or with low vinyl alcohol content, i.e., the majority of the units present in the vinyl
alcohol copolymer can be units of a type of vinyl alcohol, or a minority of the units present in
the vinyl alcohol copolymer can be units of a type of vinyl alcohol, respectively. The vinyl
alcohol copolymer can be a vinyl alcohol copolymer having a vinyl alcohol unit content greater
than or equal to about 95%, greater than or equal to about 90%, greater than or equal to about
85%, greater than or equal to about 80%, greater than or equal to about 75%, greater than or
equal to about 70%, greater than or equal to about 65%, greater than or equal to about 60%,
greater than or equal to about 55%, greater than or equal to about 50%, greater than or equal to

about 45%, greater than or equal to about 40%, greater than or equal to about 35%, greater than
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[0040]The first polymer be a polymer can rapidly dissolve in water or an aqueous solution; or can be a
polymer which, when soJubilized, has a low level of insoluble solids present in the solution; or can be a
polymer whi¥® 2#481384tions which are not prone to excessive foaming; oPCE6B20a1{5MAver which
forms solutions having stable viscosities; or can be a polymer which forms solutions that do not
precipitate excessively when subjected to high shear conditions; or can be a polymer which, when
formed into a dry film, has a low rate of oxygen transmittance; or can be a polymer that is
biodegradable; or can be a polymer that is relatively transparent to visible light in solid form, or can be
a polymer with a relatively low level of transmittance of UV light; or can be a polymer that is a
thermoplastigual waibbet 30y.cgrehitieiian trexanl [0QADLLE RS % Sipakintieicandyead toalboydgtaer. For

example, the first polymer can have larity from about 1% to abo %, or.from about 1% to about
o TR MR HRes 80 Aok e (PO 0 e MR 840 o1

40%, or feboualbdyt @0Msiotixboot 45%a] do fabouabbiut DO/ peocainage 30%6i{PD4RPHE emdsdgetipolarity

ofthe PoiGHSANRG dBtaTinad bazed andte e NN Rebstdiashel medghyunere he

contact a ermoplastic polymer is de using a num erentﬁiquids.of known
polarities [ M04&10weHee et droRyaiesl ¢eache laevinadiotcohel Isepotitmesr iothiee flaamanf ethivlens-gmyation,

where y incaleyialsslfiasied onhe ahieRisrpontast ARl o orbatdie Aifipcendinyidavithche

polymer (0) and x Is Calculated based on the known"polar (aL,P) and dis§perse (at?f?;Femponents of the
total surfAéeybaerhpleapylzmes cRror s HiferlohRg cape TR gsienpiailtsratond eHy rfevaHE liquids (x,y)

can be plgjgad) anddhe reasreareseian@iibs Rt cARINRA Perksedaip sletauming taenstapeitsm) and
y-intercept (b). The calculated slope and y-intercept can then be used tg calculate the polar (as") and

disperse PEEOMRD he 129kHng Aecr BsRS 6A A5 IS Hb ARSI deieetdiar suprarle-dheilof the
polar thegpARAYRRIRONSMIh Sk fvbora fapldFEmembeiSchn be formed by injection molding the first

polymer, by machining the first polymer, or by both injection molding and machining the first
polymer. The machining can comprise lathing, or ablating, or both lathing and ablating the
vinyl alcohol copolymer to form all or a portion of a molding surface.

[0049] Various polymers known to those of ordinary skill in the art can be used as the
second polymer of the present disclosure. The second polymer can comprise or consist of a
polar polymer. Examples of polar polymers include poly(vinyl alcohol) homopolymers (PVOH)
or ethylene-vinyl alcohol copolymers (EVOH), or can comprise polybutylene terephthalate
(PBT), or any combination thereof. The second polymer can comprise or consist of a non-polar
polymer. Examples of non-polar polymer include polypropylene, or polystyrene, or
polyethylene, or any combination thereof. The second polymer can comprise or consist of a -
thermoplastic. The second polymer can comprise or consist of a thermoplastic having a melting
point at least 20 degrees C, or at least 50 degrees higher than the first polymer. The second
polymer can comprise or consist of a polymer which is not water-soluble, or which is
essentially insoluble in water.

[0050] The first portion of the molding surface formed of the first polymer can be part of a
first mold member comprising an entire molding surface configured to mold an entire anterior
surface of an ophthalmic device. The first portion of the molding surface formed of the first
polymer can be part of a second mold member comprising an entire molding surface configured
to mold an entire 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

14



[0043]The Owens-Wendt-Rabel-Kaebel Equation in the form of a linear equation:  y=ff (cos@ 1)

WO 2012/013945 PCT/GB2011/051100

therebetween when the first mold member and the second mold member are combined as a
mold assembly.

[0051] 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 correction.
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,
for example, 2 hours, or 12 hours, or 24 hours, or one week, or one month, or more than one
month.

[0052] The first portion of the molding surface formed of the first polymer can be a first
portion of a molding surface of a mold member comprising an entire molding surface
configured to mold an entire anterior surface of an ocular insert. The first portion of the
molding surface formed of the first polymer can be part of a second mold member comprising
an entire molding surface configured to mold an entire posterior surface of an ocular insert. The
first mold member and the second mold member can be configured to form an ocular insert-
shaped cavity therebetween when the first mold member and the second mold member are
combined as a mold assembly.

[0053] As used herein, contact lenses are understood to be polymeric devices configured to
be placed or disposed on a cornea of an animal or human eye. Generally, contact lenses
comprise a convex anterior surface, and a concave posterior surface which may 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,
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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. |

[0054] The first portion of the molding surface formed of the first polymer can be a first
portion of a molding surface of a first mold member, the entire molding surface comprising a
concave molding surface configured to mold an entire anterior surface of a contact lens. The
first portion of the molding surface formed of the first polymer can be a first portion of a
molding surface of a second mold member, the entire molding surface comprising a convex
molding surface configured to mold an entire posterior surface of a contact lens. The first mold
member and the second mold member can be configured to form a contact lens-shaped cavity
therebetween when the first mold member and the second mold member are combined as a
mold assembly.

[0055] The first portion of the molding surface which is formed of the first polymer can
comprise a first portion of a molding surface of a mold member, or a first portion of a molding
surface of a mold assembly. Similarly, the second portion of the molding surface which is
formed of the second polymer can comprise a second portion of a molding surface of a mold
member, or a second portion of a molding surface of a mold assembly. When the first and
second portions comprise first and second portions of a molding surface of a mold assembly, it
is to be understood that both the first portion and the second portion of the molding surface are
present in at least one entire molding surface of the mold assembly. In one example, both the
first portion and the second portion of the molding surface can be present in each of the entire
molding surface of the mold assembly.

[0056] In another example, the first portion of the molding surface formed of the first
polymer can comprise a portion of an entire molding surface of a single-piece mold member
(i.e., a unitary mold member used to mold both an anterior surface and a posterior surface of the
ophthalmic device). In such an example, the entire molding surface will also comprise the
second portion of the molding surface formed of the second polymer. The single-piece mold
member can be a mold member formed in one piece with the device-forming cavity being
integral to the mold member. In other words, the device-shaped cavity can be a hollow area
integral to the mold member and is not be formed by assembling multiple mold members. The

single-piece mold member can be configured such that, after it is formed, at least one port is

16



where 2 ValL

WO 2012/013945 PCT/GB2011/051100

present in the mold member to allow injection of monomer into the mold. The single-piece
mold member can be configured such that, after it is formed, at least one vent is present in the
mold member to allow excess monomer to flow out of the mold member during or following
injection of monomer into the mold. The single-piece mold member can be formed using
techniques such as, for example lost core molding or gas assisted injection molding, which are
known to those of ordinary skill in the art. The use of a single-piece mold member can reduce
the amount of monomer required to form the ophthalmic device, and, when formed from the
water-soluble copolymer, can reduce the physical manipulation required to release the
polymeric ophthalmic device from the single-piece mold member as compared to a mold
assembly formed from a plurality df mold members, as the single-piece mold member can be
dissolved in water to release the polymeric device body, reducing the opportunity for damage to
occur to the device as compared to mechanical methods of releasing the device. Additionally,
use of a single-piece mold member may allow the manufacture of ophthalmic devices having
unusual geometries which would be more difficult to form using a plurality of mold members.
[0057] The process of cast molding contact lens bodies, including silicone hydrogel contact
lens bodies, typically begins with the preparation of a pair of mold members (i.e., a first mold
member and a second mold member). The mold members can be produced by injection
molding a thermoplastic polymer mold material into mold shaped cavities, by lathing the
polymer mold material to form the entire mold member, or by a combination of injection
molding and lathing, for example, injection molding to form the basic shape of the mold
member and then lathing all or part of the lens forming region of the mold member. For
example, a first portion of the device-forming molding surface can comprise an injection
molded lens-forming molding surface, and a second portion of the device-forming molding
surface can comprise a machined device-forming molding surface. In one such example, the
first portion of the lens-forming molding surface can comprises a portion of the lens-forming
molding surface molding a peripheral zone and edge of a contact lens, and a second portion of
the lens-forming molding surface can comprise a portion of the lens-forming molding surface
molding an optic zone of a contact lens.

[0058] Typically, when cast molding ophthalmic devices having optical zones, two mold

members are combined to form a mold assembly. The two mold members are sized and
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[0044]Examples of the liquids with different polarities which can be used to determine average polarity
of the polymer include, but are not limited to, deionized water, diiodomethane, dimethyl sulfoxide
(DMSO), and eom(piitdds In selecting the liquids with different polarities, idd&ilyCBHUMBHAYY liquids
having a range of polarities based on the liquid's polar component (ce) of total surface energy would
be selected, rather than selecting a number of liquids with different total surface energies (aj). Using
this method, the average polarity of the polymer is calculated by dividing the calculated polar
component (asP) of total surface energy for the polymer by its calculated total surface energy (as) and
multiplying by 100 to obtain the percent polarity. [0045]In one particular example, the first polymer can
be NICH I&Qch-80h You kfsdmb i e ed deyind ppdevicebisgieOsaks, tdapevetfa@46]hhkefioat
polymer can, comprise, 3,y aleohal papalvmer with hidh vinvlalcoalcontent, or Wit Iy viny!
alcohol con?er?t, re., the mgérlty ot e Gnits presen% In the viny alconot copolyme can e units of a
type of vinptiedtghality cenmaivioléys dbtirengnitslgies ewtfacd sedi hy nzddd ho kotgrsly suefacanflzelemits of a
type of vigy 53488@&’5?&?“3%%2 1S ?%@HMI:E%‘QH%%B&JH@&E&@&%@%@%‘%&'ﬁé%?'sﬁ% Spgr having
a vinyl alcohol unit content greater than or equal to about 95%, greater than or equal to about 90%,

greater tHems oF etiigI norapesstdShis dredasprpaiomell aiankaiovitiseoorastenakhingoiue@oalito about
75%, grepifs {fR,OfeH L R RRP WiRBé, SFeRieh RS MrahirARAH RS Yol GALRIHAAR AT gqual to

about 60%, greater than or equal to about 55%, greater than or equal to about 50%, greater than or

equal to &BBYRXBWdEie svefegsals sifeediieraBoseambmeibmerhsascr Byneldmrmasod reater

than first and second mold members can be structured to form a lens-shaped cavity therebetween
when assembled with each other to form a mold assembly. Alternative mold member
configurations, such as, for example, mold assemblies comprising more than two mold
members or mold members that are shaped or structured differently than described above, can
be used with the vinyl alcohol copolymers described herein. Additionally, the mold members
can be conﬁgured to comprise more than one lens forming region. For example, a single mold
member can be configured to comprise a region configured to mold an anterior lens surface as
well as a posterior lens surface, i.e., to act as either a female or male mold member.
[0059] It is to be understood that the first polymer of the first portion of the molding surface
is a different polymer than the second polymer of the second portion of the molding surface.
The first polymer can be different from the second polymer on the basis that the first polymer
and the second polymer are polymers comprising units of different monomers, or are polymers
having different average molecular weights, or are polymers having different molecular weight
distributions, or any combination thereof. |
[0060] The first polymer can be used to form a first portion of at least one molding surface
of a mold member or a mold assembly or a single-piece mold (i.e., at least one molding surface
of at least one mold) for molding polymeric ophthalmic device bodies. The second polymer
can be used to form a second portion of at least one molding surface of a mold member or a
mold assembly or a single-piece mold (i.e., at least one molding surface of at least one mold)
~ for molding polymeric ophthalmic device bodies. The portion of the at least one molding
surface of the at least one mold can be produced by conventional injection molding procedures
known to persons of ordinary skill in the art. For example, a quantity of the first polymer or the

second polymer can be heated to form a molten thermoplastic polymer. The molten
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WO 2012/013945PCT/GB2011/051100 or equal to about 30%, greater than or equal to about 25%,
greater than or equal to about 20%, greater than or equal to about 15%, greater than or equal to about
10%, greatéVthaHHpBh#fal to about 5%, or less than or equal to about 5%. AGE @B ERAHEDLT vinyl
alcohol units in the polymer chain can be expressed as on a weight percent basis, or a molar percent
basis. [0047] The first polymer 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. [0048] One or more of
the first polymers disclosed herein can be used to form the first portion of the molding surface used to

cast moldistmegahabpisiyavicaenfer dxsungpié itkedfirs peaan bf theshpleiths vihtalofia dovte:
member can pe fqrmed by injection moldipg the first polymer, by machining.the first polymer,.or by
ot inyed B RS B AEA R DB BT ThE s P DA ol ReRE RS
ablating, tirehntidl ativityy cand mibldtireg Restvamdréloohd boe polywmeeriicid inadityocanfactions tiranimglding
surface. [0049]Various polymers known to.those rdinary skill. in the a ) econd
motymer G R e, B
Examplesiwfasoicefisblymeld mulbderoidedrad edouiolriionfopsipnae¢puonye émhgn@riecatgéll _
alcohol cappimels: (RNORRGER camineaRRIBUDIERS SHeRhfialeRRT). or any combination

thereof The second polymer can comprise or consist of a non-polar polymer: Examples of non-polar
polymer if968k pokpwapgravpiss Pshpsaaesssebings iyt yreiiccsionnas iisidasorrimae st the

second pRiYLBEr GaRArRRUSEA Gansiatea thermoplastic. The second polymer can comprise or
consist of a thermoplastic having a meltinégpapint at least 20 degrees C, or at least 50 degrees higher

than the first pOffth&IPREEER St horh dPREn e pti<e B consist of a polymer which is not
water-soluble, BaMé)imiseeaseitiaty ABsatuldemtwatent [D5150] The first portion of the molding surface

formed of the first polymer can be part of a firs moalg mmr comprising an entire molding surface
configured to #Mﬁr%@?ﬁﬁ’@tgﬁ? ngPgaﬂlétc@o(% In38HtHA mic device. The first portion of the molding
surface formedvidlthedirsimpdymer daombebpatr80ftatsabontdastald member comprising an entire molding

surface Conﬂg%ifn%’flgg:ﬁ%g n engre tplostenﬁ)c{ t%urg)ac%\ f agn%ohthalmlc device. The first mold member

LIrom abou S€ 0 SCC S . . .
and the secon ember tanbe corfﬁ)gure 0 form an ophthalmic device-shaped cavity

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.
[0062] For example, at least two of these process settings can be used to injection mold the
first polynier. In another example, three, four, five, six, seven, eight, nine, ten, or all of these '
process settings can be used to injection mold the first polymer. In one example, the melt
temperature can be from about 160°C to about 220°C, and the barrel temperature from about
160°C to about 220°C. In another example, the melt temperature can be from about 180°C to
about 250°C, and the barrel temperature from about 180°C to about 250°C.
[0063] The at least one molding surface of the at least one mold can be produced by a
combination of injection molding and machining, for example, lathing or ablating, where the
basic shape of the mold is prepared by injection molding, and all or a portion of the device-
forming molding surface is prepared by removing a portion of the mold, for example by
machining a portion of the mold, such as, for example, all or a part of the region of the mold

used to mold an optical zone of an ophthalmic device. In other words, in accordance with the
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WO 2012/013945PCT/GB2011/051100 therebetween when the first mold member and the second
mold member are combined as a mold assembly. [0051]As used herein, an ophthalmic device can
comprise arst2042/IHS&45. An ocular insert is a polymeric device which is, deéihgRA1/Q5HO6Rd 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 correction. Optionally, the ocular insert can comprise a drug-delivery device, a

diagnostigrdeyiceiselob@id) . tHehrRitheroahing nskiingomPiiasoa Heug-Rebveny gRvticeative titigedelivery
device can be conf%,Jred to rcg)rovui%control ed reIe e of T drug over a pre-determi eg Enl’lé)a of time
such as, FOMBIERINIRY Suestirn molding, gpa eDRBIIE AR ST HIONTSS Hhan one

month. [Q(ﬂj?e%}?dﬂﬂﬂwﬁtmgtbcfbrﬁf ﬂl@dhbfdmgoﬁumfacﬁtfmrm&m@fdhmﬁgsnphimgeudamhﬁ wﬁirﬂ;tiportion
of a moldin surfa of a mo mbe ri entire m ukface configur Id an
g hme lil %ﬁl ?? gpo r(%rmm(%xﬁl_l (ﬁg trace fc t?l gl(? gnﬁ’*l

entire antsenor%uﬁa% 28Fan ocu ar nsert Ion Ing Surface rme of the first
polymer cal bneamﬂbufrgasmmmbidmg membwsconepml&ihg farstemtile mmtdiﬂgasdrfh@@econfﬂlgmbﬂ to

mold an iR alELRm e e AAR PENIARMRTL JRRIBRNEL I SIS MRGIERAaAG RO

member can be conflgur ocu ar inse aped cavity therebetween when the first mold

member andl the ssseoddnolsidnaebiichaia) eetinninealdinga and|dosmdesnnife TOESHIRE RS SpKEREIn,
contact lef3es.AteHE qteféiep&héoo@%heqtym{a@dqﬁma canfigutediiisoniace s B disRaseshana

cornea of an animal or human eye. Generally, contact lenses comprise a convex anterior surface, and

a concaverjubieser shiatine onen FREmpEskeR iRt Shs e dinecRston b ald emb e

Cosmetic[gyhs Or VRIS YSBRHEN dah $RSuSERITGRAE H S CAdi NS UM AT ISCIRNIBRES SorMiFIgN
correction lenses include a transgﬁrent vision correction optic zone. ﬁBg vision %())rrectlon i&‘ﬂ‘c zone

can be stRAYREHRE RERIGSh MR AOABHPIErANIRRSHORIEH Msy SMEeHETRRSIRANEr may
include asiggiendntaeaasldeshaske®ohaRcR andgaaymanlocrimplee ardnse séasofatie lwnses are

lenses Inte ghrtljgtrcc)eé?oans of the mold (i.e., regions of the mold which are not used to form a surface of a
device body) can also be formed of the second polymer. In one example, the second portion of
the device forming molding surface, or a non-molding portion of the mold, or both can be
formed of a second polymer which 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 an entire device-forming molding surface
comprising the first polymer and the second polymer. The first portion of the device-forming
molding surface can be formed using various methods, such as, for example, injectioﬁ molding
or film casting. Similarly, the second portion of the device-forming molding surface can be
formed using various methods, such as, for example, injection molding or film casting.

[0065] Regardless of the method used to form the portions of the molding surface of the
mold, the mold can be used to mold cosmetic contact lenses having a printed design on one of
their surfaces. These cosmetic contact lenses may or may not have a vision-correction zone.
Prior to placing the polymerizable composition in direct contact with the entire molding
surface, a design of any sort can be placed on one or more of the molding surfaces of one or
more of the mold members to be used to form the lens. The design printed on the mold can be

configured to mask the appearance of the eye, change the appearance of the eye, such as, for
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WO 2012/013945PCT/GB2011/051100 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. [0054]The first portion of
the molding¥@r24t&F6¥ed of the first polymer can be a first portion of a m8KIMgBAMAHBE Ha first
mold member, the entire molding surface comprising a concave molding surface configured to mold an
entire anterior surface of a contact lens. The first portion of the molding surface formed of the first
polymer can be a first portion of a molding surface of a second mold member, the entire molding
surface comprising a convex molding surface configured to mold an entire posterior surface of a
contact lens. The first mold member and the second mold member can be configured to form a contact
lens-shapedmoalds\eihage ibtvappeavadnes dfi ehiiredlorodd the ayeeoaathtineestecippeaniceneitizee are

combinedsgalaasngsolc% gessfggnel%lgﬁsl %)5['35 'I;lt]cla f'gglt Iportion of the molding surface which is formed of the

first polymer can comptise a first portion of a mclal}éing surface of a mold member, or a first portion of a
molding si#faek of dmalebseanibly pSintrithoiytotheysaobhingrontiace of the malidimgrsbefagesonbich is

formed 0sz?&§@89QchH%EP§ﬁ&§&??ﬁb°ﬂ§?€§%m%§%°g%dgg§hﬁg%%€%at@%Hﬁ%ﬂﬁﬁ%@%f"tﬂ@lﬂo’lﬂember’

or a second portion of a molding surface o en the firstand second portions
comprise ¥isgA pessing prithedssorh soleimxaupiscasiginkaiet asssinglysingsaslsbdmgdretood that
both the fisi pRriiRL and the second portion of the molding surface are present in at least one entire
molding surface of the mold assembly. In one example, both the first portion and the second portion of

the moldiff&lkiace8sBe Protenem papledrie tirireotdmaisy Srrsaa bf thavaieidasseinhigr
[0056]In gt exane)er hid Besihersinn KidRernpidiad musiasefrimeshridhe first polymer can

comprise a portion of an entire moldjng surface of a_single-piece mold member (i.e., a unitary mold
member W80 mA B TFEite 157 garfaeeuafh8%%55%&&8%@&?@%%@&@&&%%% HHHBR). In
such an exeshple;oifstyendireatolainghs diFacgonibralsd the mplidiaghasheo odtp osiich ahthdesigiding

surface forrrgl?d of the second Pﬂq%@gﬁbﬁ'he SPSPI&%'ECF molti| memper can. be a mo‘L‘d m%rr%beg formed

in one pié’gle v‘\alf]thathseur %?ﬁcer-ef%rmlng cavit{illsbelng in eBr%ﬂ foRif& ol ?ﬁrélrentel}l.% OthéFior S, the

device-shmppdiddctvitye canlima hwitow areadertdgrah¢adtisezmtzlbengrinbet wittl isondtrbprédomibdityy
ﬁﬁzigmggt@ﬂéi%lﬁiﬁ dnembeitolah F0dER Ges Al MEMCh AT RELN LIS RYED Hat, after
, at least one port Is

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 the lens body following the
demolding and delensing.
[0069] When two or more mold members are used to mold the device, a volume of
polymerizable composition is placed in direct contact with the molding surface of 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 molding surfaces, such as, for example, placing the polymerizable composition
into a conéave 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 the first and second

mold members by whatever means is being used in order to maintain the molding surfaces of
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WO 2012/013945PCT/GB2011/051100 present in the mold member to allow injection of monomer into
the mold. The single-piece mold member can be configured such that, after it is formed, at least one
vent is pres®? HW1H81394fd member to allow excess monomer to flow out ofRAE/ GRABLMEHIB.r during or
following injection of monomer into the mold. The single-piece mold member can be formed using
techniques such as, for example lost core molding or gas assisted injection molding, which are known
to those of ordinary skill in the art. The use of a single-piece mold member can reduce the amount of
monomer required to form the ophthalmic device, and, when formed from the water-soluble copolymer,
can reduce the physical manipulation required to release the polymeric ophthalmic device from the
single- pi&ﬁe meldl ienbesy iaspeopspalieaie:a mﬂldgaﬂeemhbgfpfmeghJ‘rpymaanlwm&c@iﬂwldmembers,
as the SI e mold memb r.can be dissolyved in water to relegse the merlc deV|c ody,
rocucing TETGH SRR FOPCRLGE oGty o) fE MRS RS s achts RUSRE LS FHEHs of
releasingstiréacdeyvodehAaditianathhenge of a single-piece mold member may allow the manufacture of
ophthaln;tﬁdiﬁllce vin nolfrsrlﬂglr e etrle Whlcrévcv(gnry1 ? more dj d I%Jsléﬁﬂf eusm a gr%ljrallty
of mold ﬁ%e process o as ng contact 1ens Bodies, e LPamg Siicone ydrogel
contact lexsehitding thypivatynizaghesswith mcpirbemcathim cfmafjdhen tonupdismdmistars ¢f Eormifigst mold
member a3 SeAUNA RIS e kiR OIUMRMPRLS SAIRREBANGECL R BISEom ISR a

thermoplastic polymer mold material into mold shaped cavities, by lathing the polymer mold material to

form the Erimbaissten-he pRieraslly affsadingtelhohenjoesen hﬁfdmraﬁmafﬁ#ﬁjl RIS IS,
injection mQlding ndrmdhedasia shapre sldadmoRmeaRer aeddheniathingalpnpad.afdag lens

forming region of the mold member. For example, a first portion of the device-forming moldlng surface

can comHise bein pssrBiblshiaseihenreiembly wiskaHpcatmg subsiantal coamnes i ibn R ymeric

device-fo5miﬂg1pﬁgjQﬂ&g@%@gq,mm@m@lmm@w@nce forming moldlng surface. In one
such exam@Ie the first portion of the lens- fﬁ)rmlng oldlng surfacerc_fan comprises a portion of the

lens-forminy oIdlﬂﬂ QCPMBING S PO b HBA I B5h ah P i Be Wb itadPiah S AR RRRIRONd
portion otthadeisfbazidgomaolding s faf elearonprise amphitinentidfie Remsdmm]jlmg theldingl surface
molding an o t|c zone of a conta e 0058|T |caI hen cast moldin Im|c devices having
optical Z0hes, vrvsocﬁlrrl1 Fﬁ)e&rﬁ oIS an argf:%{rh meﬁ elf%r?)né £‘¥ molg dosemb 1s%ﬂ;§ &0 mold m\ém ers are
sized andiNi@ 2012/013t5H O 4aBRO1 tXR5i160thstrotdreditbére emsdutbldd thyettel o define a
device- S'}@é}S% AN HRSISRE &%Ingﬂﬁh% ?%%o %E@ g’tﬁ%’éaﬁ&%% &%Q%%ﬁfl%%m%% }“ ¢h gffng two
mold members can comprise el n optical quality concave Ien orming molding surface Used to
mold an axendessoifasechinridehsoonesicons saopnidatguaiigs lend forerivgiomsolkhyesnrfheenadd to
mold a pﬂ%ﬁ{BQFsSHfféﬁ%ﬂB@ﬂﬁ@%tfugﬁﬁ% 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 WRAZA conlerraBieingampicths rateldcmembery et dsdatibiadnianspeh Sthemnusingnatd
member.,Hhes St iehA8S AR D BhRBIHAE 'S SRMREBEHC e d Rl E s BaRR:S R REEAMEY or

therebetween when assembled with each other to form a mold assembly. Alternative mold member

configurdifBist SéhthermoPEREmMBIcHidT As LBRrBRRLasimpAHE! o€ AMaRiER 8BTS tbers or
mold meeaberﬂfmi@lemam&mlsmatweﬁmffar%ﬂéy Shandeschingd akavssrean be aﬁﬁed/vnbh the
vinyl alcohog rpers des%ﬁlbed herein. Addltlonallﬁfl Pe mold E]YH] gﬁ %be C nfl%ure

comprise Aior8 ﬁe“'fé"}% Seritity PR RAE R B St OB gRO Al eisEreB Y BRifigured to
comprlsmnﬁ@mmmbﬁghfedﬂedmniﬂedmchmterm I&mfﬁmfmmﬂé wethbsatpesthrohdens surface, i.e.,

to act as ale or male mold mem 9] It.is to b derstood that the first polymer of
the first OI’tIOIL offﬁg moﬁ(ﬁrél% ff%gg?é%oﬁégrgo }9 yr%er?ha%ﬂ%% geiei}bnlgomlymeerbo]fstﬁ% slgecond
portion oh¢htedrioldidgrsorfaek. aT}tmﬁnstqfcﬂym@rbmh béthh‘fmcddtrnmmwﬁatedomchpMM‘wneme basis
that the fig! pIMEEARG N, SGERRIPANTIE" Al REMME ST RUSInGugis:chaiffarent manamers. or

are polymers having different average molecular weights, or are polymers having different molecular

weight diegfisesiots, e riyanbsbivatcamisieot joudoTeld rertpdirasinsin nea-ueelding flonstiarirst
portion of ghleastingsmeldingraiase éaa‘aﬁltpielq GRRI A DIHASIEHRY Lp&ipingleRigeg mold

(i.e., at least one molding surface of at least one mo d) for molding polymeric ophthalmic device

bodies. THESUNHRY Hasty Areiceathmeethseay iy 1oFhs a“é"é@oﬁlﬁ“b‘if’rtlbﬁ‘@?eé’t [bsstsnd msmhse staface of a

mold megakgiRE @ FIaHI RS RIM O eachiNalarRiane: KAl ken-Airmst anarbalditgsi acemeiat least
one mold) for molding polymeric ophthalmic device bodies. The portion of the at least one molding

surface of the at least one mold can be produced by conventional injection molding procedures known
to persons of ordinary skill in the art. For example, a quantity of the first polymer or the second
polymer can be heated to form a molten thermopl&@tlc polymer. The molten



WO 2012/013945PCT/GB2011/051100 thermoplastic polymer can be dispensed into a mold cavity in
the shape of an ophthalmic device mold, including a portion of a molding surface or an entire molding
surface. In dHe 234aMFB4Sthe mold cavity can include at least a portion of oRECHGRAY YA Quality
contact lens forming molding surfaces. The molding surfaces used to form the optical quality
lens-forming molding surfaces of the mold can be provided as components of one or more removable
inserts located in a plate or other housing, or can be machined as part of the molding cavity. [0061]In
one example, the process settings used to injection mold the first polymer of the present disclosure
content can include: Melt temperature from about 160C to about 250C Barrel temperature from about
160C to ahaub5b6: dluaatdeInped atteotrSrarahonstidAividnA ety 84cHViotehtdointasipglaipoe itom
about 30G 1o 200t SRGEOIARGINR TRILARCKE §8R50 IR RSP S5 MRe perimeter of the

device-shaped cavity. The plurality of welds can be equidistant from each other around the

perimeter of the device-shaped cavity, or can be positioned in a non-symmetric pattern. The

weld formed between the mold members can comprise a single weld located around the entire

perimeter of the lens forming cavity. In such an example, although the thickness of the melted

thermoplastic may vary across different portions of the weld, a single continuous weld is

present between the mold members in an area which completely encircles the perimeter of the

device-shaped cavity formed between the mold members.

[0074] In another example, a portion of a solvent capable of dissolving one or both of the

mold members can be applied to one or both of the mold members in order to dissolve a non-

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. 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 joined, can be sprayed onto a surface to be joined, can be stamped onto a surface

to be joined, etc. For example, one or all of the mold members, prior to being placed together to

form the mold assembly, can be contacted by a stamp wetted with the solvent. The stamp can

be shaped to conform to the shape of the surface to be joined. For example, the stamp can be

ring-shaped such that, when it contacts a non-molding region of one of the mold members

surrounding the device-shaped region of the mold member, only the non-molding region of the

mold member which is intended to be jointed to the other mold member is wetted. While the

solvent is still wet, the mold members can be placed in contact and melded together. Optionally,

pressure can be applied to the mold assembly to assist in the process of affixing the mold

members to each other. The pressure can be applied for a period of time until the mold

members have fully melded to each other. Optionally, heat or air can be applied to the assist in

melding the mold members and drying the solvent in order to reduce the amount of time for the

meld to form and the melded material to re-solidify, firmly affixing the mold members to each

other to form the mold assembly
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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 froOal¥d01¥43ar to about 200 bar Back pressure from about 5 bZCH GBRIU1/2S1 Ky
[0062]For example, at least two of these process settings can be used to injection mold the first
polymer. In another example, three, four, five, six, seven, eight, nine, ten, or all of these process
settings can be used to injection mold the first polymer. In one example, the melt temperature can be
from about 160C to about 220C, and the barrel temperature from about I60C to about 220C. In
another example, the melt temperature can be from about 180C to about 250C, and the barrel

tem periliélpoﬂ';fsgm abpuielez%ﬁlﬁqb ab@étaz&gcex{@@&ﬂ&hﬁ) Aidesist angoraold BlasmdRCA@hte atdeast
one mold can be p ced by a combinati jecti olding and h|n|n for example lathing
or ablatlng’er?ePée ﬁg%%%ns %lf? ﬂﬁ i@%@%ﬁtﬁﬁ?%ﬁﬁ%rgﬁj&ﬁ{‘ﬁ 0@ SIPBleBition of
the dewcmmmgw@m@wnrbgmﬂmeumepﬁmmm rﬁmexAngﬂa msﬁ@em‘pﬂsmmmiﬁrmmﬁmm by

machining a porti ft e mochl-l as for.exam part of egion o[ old used to
mold an (?BF§a éo e Of an Opht %rr%é’%\)’ crgﬁfn ot g?v%lgre slalln acco}t ar{c(éJ with the ity 8L

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.

[0076] 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
mold members can be joined using an additional element such as a clip, clamp or bracket.
Regardless of the type of connection used between the mold members, the connection is
intended to keep the mold members in alignment during the curing process, and can be capable
of being released before the demolding process or as part of the demolding process.

[0077] When at least one of the molding surfaces or mold members of the mold assembly is
formed from a water-soluble material, such as, for example, a water-soluble vinyl alcohol
copolymer, the mold members of the mold assembly can be connected in such a manner that the
mold members cannot be released from each other except by at least partially dissolving at least
one of the mold members of the mold assembly. In other words, the mold assembly, once
formed, can be a non-opening mold assembly wherein the polymeric device body is released by
dissolving all or part of the mold members comprising the mold assembly.

[0078] The single-piece mold member or the mold assembly having the polymerizable
composition in the device-shaped cavity is then cured. Curing the polymerizable composition in

the device-shaped cavity forms a polymerized reaction product in the shape of the device-
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WO 2012/013945PCT/GB2011/051100 present disclosure, the device-forming molding surfaces of the
at least one mold can be formed completely by injection molding, can be formed completely by
machining, Q3N yB1fhed by injection molding to form a mold r, a portio®6TaB24&V/d frming
molding surface of which is subsequently machined to form the final device-forming molding surface of
the mold. Thus, in one example, injection molding the at least one of the first mold member and the
second mold member can comprise forming a non-molding portion of at least one of the first mold
member and the second mold member by injection molding, and forming a device-forming molding
surface of the at least one of the first mold member and the second mold member by machining or

lathing orshbpetingatyany.carpbinaien theico bl NOn-mo g Neaerion sidheapptichitenober fdfa64] The

first pol b dtof t least a first porti f the.devjce-farmi di face.of
mold, whele SERALFEL Ee SHABISHh BF s e idh et ok RS AP IR SPGB e of
the seconuddeolyroensérpohyenexiantiole ofithegsil gorrizalltheonposiniolding ie dioriscaftiye droaldtfi.ef,

regions ofihe, gid.uhich s fokused fo oA surface o adevics bod canalse e dopgie of the

second polymer. I one example, the second porion evice forming molding surface, or’a
non-moldimigrperticrafigiemulsibly hight uhrmbelts (e tEht setcondyp obhymbénatibichiitwessemiudy

insoluble iy water Qe ARYAOUS:SOULIARSLSUED ASnTaL SR R S8 RIALET PP SHICINRIS Rk Sygh as

polypropylene. In one example, the non-molding portion can comprise a frame or support for an entire

device-fortatiigmasiantig seiiienc sambisinigdhio e by meldarrgamblissedig prsithed ofTHEIAgstSportion

of the devigeaiormMagHIP N greUass %ﬁ&&aﬁ@f%@&%ﬁ‘gh\éa%l?mscéHﬁJ?)ﬁﬁoi‘Q_fi?a(,a@p|e,
injection molding or film casting. Similarly, the second portion of the dewce-form:lnﬁmoldlng surface
i

can be foPRI¥BGEARIS SABIRS Siitom SeumsiRingag Yo initatonds isuely e wrildisie iyl ighbiany 2

[0065]Regstigirss M ehedmpirasbusesniprions therpamanmaiihe moldingisutaed alsthg metthahe mold
can be used to mold cosmetic contact lenses having a printed design on ong of their surfaces. These
cosmetic BORFAR [BRSESTHEY B RTGHHER & R AR IR 5% tydiator.

polymeriZaiger dlesspdsiiométhdidastt agiigehavith ibel ctidr e medeingesdithoe il dasign pbessy sait can

be place(,g) on one or more o the mal1 mgefour:; es of1 one or.mor %ft pocl)ciiymembetrs to be ldsed to

d
form the [Bn&} el%eesi%napr?rﬁ?ggr%n the motd ¢ eetlggn]ﬁ%ISFeo tE) fnask the arfl)%egrraﬁce:es%cfot%e eye,

change tielgmeeanabotoftthdiestepslyoieasynibriid/ @ QM2 (011 3a4 5 PE TS B2 0the/@hdst O@ansition
temperature of the first polymer or the second polymer or both the first polymer and the second
polymer. The curing process typically involves curing the single-piece mold or 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, the curing process may not result in complete reaction of all the
polymerizable components of the polymerizable composition.
[0079] In one example, microwave radiation can be used to cure the polymerizable
composition in a single-piece mold member or in a mold assembly formed using a molding
surface comprising at least one vinyl alcohol copolymer. Use of microwave radiation to cure
the polymerizable composition in a molding surface comprising the vinyl alcohol copolymer
can reduce the amount of time required to cure the composition as compared to the use of UV
light or thermal radiation (i.e., a heated oven). For example, the time required to cure the
polymerizable composition in a molding surface comprising the vinyl alcohol copolymer using
microwave radiation can be less than or equal to 30 minutes, or less than or equal to 20 minutes,
or less than or equal to 15 minutes, or less than or equal to 10 minutes. In another example, the

polymerizable composition can comprise a thermal initiator such as, for example, 2,2'-
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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 timbal ring. 100661 The design can be printed onto any molding surface
of the mold Werden1d¥dncave surface or a convex surface. The design cH¢B&BEMENOHI® the
molding surface of the mold using any printing method, such as, for example, using ink-jet printing,
using a clich method, and the like. [0067]The ink or pigment printed onto the molding surface can be a
water-based ink or pigment vehicle, or can be an organic solvent-based ink or pigment vehicle.
[0068]In one example, due to the use of a first polymer such as, for example, a vinyl alcohol copolymer
to form the first portion of the molding surface onto which the design is printed, a surface treatment

such as, obRIRYeyRopiaskI KEBNNS NTRE-605, AaadHe hgyapplietkodhappalibng sutkacered order
for the design to .be printed ithﬁﬁo d reproducibility %Bto tfle moldi&e%surface .although a surface
treatment21 ST REXR SRLGAT AR et rEmRIGH IS PR E DS R RYS A SR MRERS A
surface oCthefiivold Aeniperdeside coinpasitign wheniapyiediertitd indidiog sictfase folVlermiple,

polymerizﬂg1 ompasition is placed in contact with the printed molding. surface and subseguently
Cured, oo R Mool FAETe PO BLCh el PR S T ere AR T R
remains witbthie dearsfledihéaiayingyitabld exrofuisitjandad die wsied . JSi08 Siivhovatw oadiationcambld

members e S5t in AL e viae +8 YRGS SlRENSIAaRIE O RASIAN A Plases o lieet

contact with the’molding surface of one of the mold mémbers before the mold members are combined

to form theaindrieasedion. thepieallineisiiaceaerpheisig Bie plesirgadcphed cepmiies]-quBAItHPDf the
polymeriziia1apipPasHen RINARNE 6F RRHMALH NG HIiAG ShHSHOR R { VR XRBUN En RIRCHRE dhE:

polymerizable composition into a concave molding surface of a first mold member. The mold assembly

is then asSER<PBPHTREGarHbricRhalferrbanss abirati pattialhe dissehing dembartistng the

polymerizahlgtorROSiien o8 Wwollyasorfodexrr Blali 6y Rt IR Gnd AaRVeK ABOMbesS URaNQint asegond
mold member.in corgaact with the first mold member such that a deyice-shaped cavity is formed
between BRI S SELSATRALSIABRMBEN, Alrahel iRRobHIRe ¢ Ut BRI S SaNAHERzable

compositieid. Wetskeh@ldiapradtidsdasingreiarbechiflaivden the fiedt afdizresand podyeherndeeis:by

Wt B T S AL L A R P G o 5 8 AR R ormed entirely from
different material Such as, for example, polypropylene, or EVOH.
[0080] When least a first portion of one of the device-forming molding surfaces is formed
of a material comprising or consisting of a vinyl alcohol copolymer, during the process of
curing the polymerizable composition to form the polymeric device body, the polymerizable
composition is in direct contact with the vinyl alcohol copolymer, and at least one portion of
asurface of the resulting ophthalmic device body is thus formed in direct contact with the vinyl
alcohol copolymer. When the vinyl alcohol copolymer is a water-soluble vinyl alcohol
copolymer, the process of releasing the polymeric ophthalmic device from the single-piece
mold member can comprise contacting the single-piece mold member with water or an aqueous
solution and dissolving at least a portion of the single-piece mold member.
[0081] As used herein, “demolding” refers to the process of separating the molding surfaces
of the mold assembly following curing of the polymerizable composition. As a result of the
demolding process, the molding surfaces are separated from each other, and the device body
remains in contact with, or attached to, or adhered to one and only one of the molding surfaces
used to cast mold the device body. When the first molding surface to be released from the
polymeric device body is a molding surface comprising a first portion of a first polymer and a

second portion of a second polymer, separate demolding processes may be required to demold
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WO 2012/013945PCT/GB2011/051100 the mold members in proper alignment during the curing
process. Typically, the connection is formed between non-molding portions of the mold members (i.e.,
not betweerethdidSsurfaces of the mold members). [0070]When two 8CHEGR2MMENFHMbers 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, preferably without causing
substantigiclfimapertiothe podymeldmgphitadenia d ehvicesdadyportiducstthia thelibng shéped Tasity .

[0071]In Qne e>§aa1eole1 &he mold mem[aaegsé gﬁmr (pe co 1fi ured to form a naecha@ical cocnnection based

on the shape of eleMents of the mold mem O ex R{Bfg,siﬁseorrnvg% members %g)n%%e%onfigured to

form an if0@82}enc®fit mglfbi@woeeisa)pmﬂvm thneisr bﬁme@hahEmMWM‘ew.emrat@other
example,rgg)efdm%%%qggs B! o‘%ﬁ&ﬂ?ﬁl@e&l’a}@@nﬁ GFRASIPIRRA g@%ﬁ%@%ﬁ&%}@ﬂ%‘nﬂltﬁ'@

interconnecting between the mo embers. Other examples of methanical connections can

include béearkhagreeasionshremede asieanblp|thehetiviseile pelpthenidotsiilsg Badiciarest Jourca
another e&ﬁmalﬁgtﬁ&a AR JnemBessarfealliverioranhetlRenLshig8A aﬁiﬁﬁgiw{‘e AdiRAgE placed

between the mold members. The adhesive substance can comprise or consist of a thermoplastic

material. M9&SHTe AN SV ih Shermplhassemblndadrdisadiy spineinievirs Rt MaRSAAI used
to form atigst@reOfidaeipalt enehissdeke@iibed dese Fdloas fereianiengioseswalding

ortion of one or both of the thermoplastic mold members can he deformed gr melted in order to affix
Fhe mold Pﬁmél& Vgg%r}i)gqp{efeme%ns tin contact with one, anB on?y one, of the ent‘ljre rnofi ing
surfaces used to mold the device body. In other words, when the first molding surface to be

demolded comprises a first portion and a second portion, the demolding process may require
demolding both the first portion and the second portion of the first molding surface
simultaneously or sequentially. When the first portion and the second portion of the first
molding surface are demolded sequentially, following demolding of the first portion of the
molding surface, the second portion of the first molding surface, along with the second molding
surface, may remain in contact with the polymeric device body. Similarly, when the first
portion and the second portion of the first molding surface are demolded sequentially, following
demolding of the second portion of the molding surface, the first portion of the first molding
surface, along with the second molding surface, may remain in contact with the polymeric
device body following the demolding step.

[0083] 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, leaving the polymeric device body in contact with one of the
molding surfaces or one portion of the molding surface. If the mold members of the mold
assembly are held together at least in part by an interference fit between the 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 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.
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[0073]In one example, a non-molding portion of one or both of the mold members can be heated in
order to melt a portion of one or both of the mold members to form a weld between the mold members
in order to 2RI INGId members to each other. The weld formed betw®&TBB2HaIBSM&Mmbers can
comprise a single weld located in a single non-molding location between the mold members, for
example, a single weld in a single spot in a peripheral region surrounding the device-shaped cavity.
The weld formed between the mold members can comprise a plurality of welds, each located in a
single non-molding location between the mold WO 2012/013945PCT/GB2011/051100 member, for
example, 2 or 3 or 4 or 5 or more individual welds each formed in a single spot in a peripheral region,
where thqqais4hlity & sveldmaldino gtmesstaronob ¢happatutieteodfdhegdiline-sipapee tavidytithe
plurality gfuyeids can.be saudistant fom sahother around fhe porimeter f e device; siaped caviy
or can be p05|ﬁgne IN"a hon-symmetric pattern: THe Weld formed betwean tha mold Members can
comprisedzsiwidiegyeto tsoataticaroid dssembhtiiec hetiimyaterpol yhe tendefocembog cavitynthatsdistithn
example.AoHaN (a6 uckness hdng malied Mereniasticmay vanrasroas fifisienhantians of the
weld, a single continuous weld 5 present between the mold members in an are& whic completely

encircles ph@?ﬁériﬁ@éh@ﬁ@@théﬂ@éd@éﬂéﬁmgaumﬁythp m@m@w@km@oﬁm@mmﬁerm footr4iin
another examplg, Qnﬁq{ﬁﬁh’bﬂfe,aoﬂh\éeéﬁtﬁ%%ﬁﬁi SisERMNELANS ARPHCILDR MBI MEhess can be

applied to one or both of the mold members in order to dissolve a non-molding portion of one or both

of the molglsteshBEra ia BeakenEiealdnstsmaldtineorufreomarinie mold theadayirschody i siebsmold
member. Ae40Q1 disae hsa solsrmatenial dpisQlidiies shermeldpdsnatenialb casidehduafibe themold

members to each other. The solvent can comprise or consist of water or an agueous solution. The

amount ot's&6Weht dpisreefcHRmBethe enientan!dingishbregiecd ohothtae dirstsandr weanspraoLingy
microlitersurfdtess@lve né aasldthelppadedio etidaaelnpejotresksGanyosiantayat, amnolacstgace to
be joined, can_be %gm d oggg)@ sgrface tq be joined, etc. F rexamgle .one %: allléf the r?old
memberd il 5 R CEbREA 03 e ETTa B e SUETSI9T ESFRS O PR S
wetted wiith dtditimiviendpplientitana Gqunideostiepeadldoassufibin) incthdispapeacotitie euwracadebd joined.
For example, the.stamp.can be ring:shaped such.that en it.contacts. a non-molding region. of one of
the motd o R s A e R AR SSUY Gcing
region ofdhe enoidreneneemakdictg isnifideesiednoldeneinbed io tideothgrusiotiemunidieg sonfastiedc While

the solvepofa Allhbets e AKhIEMPSIRCAMRE R B Rl FaRies A MderRas RfuCmignally

pressure can be applied to'the mold assembly to assist in the process of affixing tfie mold members to

each othedhtircpielingdheameld agnshellisrtagstiesabhemnia additiveahiorshnrinmbsrpdiaiientsity melded
to each othgE. ORIINA/N cA1BRLBhALEANDRE: %Bﬁiiﬁg%t%%@ﬁﬁi% i&@‘ﬁ!&'ﬂ&?%mg,dsﬁ&ﬁrageﬂ‘&r and
|

drying the solvent in order to reduce the amount of time for the meld to form and the melded material
to re-soli8igRtRiRRING Ry tRunsTsine s mrldanseably Btddiaddorm the mold assembly WO

2012/01394841C T/AB 284 YPRHEPQr dry demolding process, it may be desired to have the device body

remain in contact with a particular entire molding surface or portion of a molding surface, such
as either the molding surface or a portion of the molding surface of the first or the second mold
member, following the demolding process. In order to help the device body remain in contact
with the desired molding surface or portion of the molding surface, heat can be applied to the
first or second molding surface or mold member, for example, by blowing heated air on the
back of the molding surface or mold member. Alternatively, the first or second molding surface
or mold member can be chilled, for example by blowing chilled air on the back of the molding
surface or mold member or applying a chilled liquid to one of the molding surfaces or mold
members. An application of pressure to either the first or second molding surface or mold
member before demolding or concurrently with the demolding process can also help the device

body to remain in contact with a particular molding surface or mold member (i.e., the first or
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[0075]In the example were 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 theMAGLdAbErs, for example, a single spot in a peripheral regidi¢ SRR
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 betemehrtivdding|sunfarakermokhengbsih gidlcwirifn tieuderagidingopaiad arimunt theamiplise

perimeter,giing deyice:shaned.caitn suchan erample alinough e iskness of the elded
thermoplastic may vary across différent portions’ of the adhered region, a single continious reélon of
melded nsatéréalaandbé praseatdsdhe end of thenddcholdimbprecess lean conbp lapelied neitutethk primeter

of the devigershaneg i dbvdimed-BaMESHS Mold MAVRAG:. 0FRNN. AN AT

adhesive substance such as a form of glue, contact cement or sealal e usec rm a bond
between e heatiagie hfbapslind yatt atoameraxsnbplewtiee imsitingepoier o fothe beojdinedwising an

additionah RIRMEGhBUCTRS ReGliRaf!BE BRI IaRKE! RGP arleRe of Iﬂﬁetléﬁaloa{s?‘i’ﬂpéﬁiﬁplé‘,sﬁgs

between the mold members, the connection is intended to keep the mold members in alignment during
the curind'Broee&9ualntp cbin 156 tuls aBlel &by o Rsiied dop EfosecislH e dtamha steedual s art of

the demadgigadarocess. [0077]When at least one of the molding surfaces or mold members of the mold
assembly is formed from a water-soluble material, such as, for example, a water-soluble vinyl alcohol

copolymdf $H mold'esmtBEs BHIEHE hEIE RISSERA B RSAHS EunfiRtas PR S St PR MG R AR he mold
memberssaghaobibporeieased froidiaashrtibenekoapidytiad Rastdbstialymisasvirgmideastone of the
mold memt EESSOf a@g g%qu %ses?cryl[))l%/ Iqlother WOIidS, té]i molt asseml%.gg, on .formeg, ca? ea
non-opening mold s&sem qy whete d%eaﬁchfl?ﬁerﬁg%fg iCO B PR RS0y e vf'r?gegl Fpart of
the mold mddhivsesnbdyn grisisgdrensio)d‘ dedsasingy niaP 78fdihie simyteqsiens ohalezaeyndpdttioithe mold
assemb'.ydé‘ﬁé’é"goﬁ‘eiBQfMH?Eé'%ﬁ%lﬁeuPacr’rf‘rBOé'ES%'BrtQ%o%‘%‘é’c"E?éﬁsf‘B‘ﬁ’Eﬁ cavity is then cured. Curing the
polymerizable composition it the device-shaped cavity forms a polymerized reaction product in the
shape of #¥8¢kvicdry delensing processes involve the use of mechanical processes to release the
device body from the one remaining entire molding surface or portion of the one remaining
molding surface with which the device body is in contact following the demolding step. In dry
delensing processes, the device body and the one remaining entire molding surface or portion of
a molding surface 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. While it is
possible that a wet demolding process (involving application of a liquid to a mold assembly
including a polymeric device body) may be used prior to a dry delensing process, it is more
common to use a dry demolding process prior to a dry delensing process. When a dry
demolding process and a dry delensing process are used together, the 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 entire molding surfaces of the mold assembly (i.e.,
released from the first and second portions of both the first and second molding surfaces). In
one example, a dry delensing process may involve the use of a vacuum apparatus to lift the
polymeric device body from the one remaining entire molding surface or portion of a molding

surface with which it was in contact following the demolding step. A dry delensing process may

also involve squeezing the one remaining entire molding surface or portion of a molding
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WO 2012/013945PCT/GB2011/051100 shaped cavity, i.e., a polymeric device body. Curing typically
comprises application of a form of electromagnetic radiation to the mold assembly including the
polymerizateOc2I8SRIBN in order to cause polymerization of the polymeriR&BI&BhBEitith in the
device-shaped cavity of the mold assembly. The form of 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
compositiarfacengorisingaat pdrinitistdréak shialhyadinedwisin ghd \olig hintirdaoddiymeariZakl@composition

comprising a.thermal initiator is yusuall red using thermal radiation, and usually at a t erature
=bove the Tralioh iR bl And b Tenw R ARG SR e B L RS ISR i
used, theaierbpisyeturéhdurigg thie tbariduyioeobedy ead e reafittainellmgastefape @t yrertisiow the melting
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mold assqably Yo theinaly meiiaap's.crmPrsiioRlpsaaMy wizad suficeniyeneh hetdhce
polymeric device body will retain the shape of the device-shaped cavity following demolding and
delensindodl¥ udhamolding §usfersass may not result in complete reaction of all the polymerizable
componeygss| the peliyRaiizabledeaibRPeiion A9/ 18-0ng SxapBlgmdlicrasave radisdiemgan be
used to cure the polymcrizable composition in a single-piece mold member or in a mold assembly
formed uAY S RORITGSEHAESTLEFSHIA G UL Ob ABX R BIREHS PB4 BF fietBikave
radiation oleeetiePalyiiarizable compaditiedntialmofeingosuitace eompsisngthe usvbeaietyol
copolymer can reduce the amount of time required to cure the composition as compared to the use of
OV Tight P IRHEAFAIESTITE 2d s, delcre, s malimisie AR heisines Bcesedipesty
polymeriZatile packgpgesitivh arpackagicin sobutitac seatehprisingthizadnyl alcohol copolymer using
microwaggliation,gan e Iess AN oL duRliR SOmnIeS, orIeSe INAD.of ealRldo 20 gunies. or
less than'or edual to 15 minu eg, Brie&sthan or equal R MRUEs n'@hother examf)]le, fie
polymerizablentonabersiticm aqnwuauﬂs‘ém@enhaﬁrt@@w@dbﬁs,ﬁone&ampbremzinmntire .
2012101 361 HGRES W/ Bard 2 adRaRL MR gl -hvlﬁé%%t%ikpogidgh& RAgrizable

composition can be cured using microwave radiation. In another examp merizable

compositfelavang dhepead dumsrionAteo gimerizasentanipdsisonplicetieainpigtle thieiidal anieltor such
as, for expRREn BN AL RRABEHEARIE SHPROSHANHRAPNE AN Y HEIMRLPIIRNLRIEIRdation. In

yet another example, the polymerizable composition can be cured using microwave radiation, and the
polymeri®eAKiEeB s o4k BepEtagmalline shiecddEhsuhics: ot aerrsia&llanengdhe

delensedibigrldig Bedi0ptBHiaGE LAOMIERNGIBDHMOM AR alseanehydealsihdh@ drideinaleing, or wet
delensing, or hoth wet demoldjng and delensing can result in the molding surface comprising the vinyl
alcohol c%?pSWe’rnaf%eﬁﬁ{%Fhﬁl 418 0RO, THe ﬁﬁrt%ﬁIﬁ?‘m}ﬁ’pﬁﬂ,“ﬁ?é‘ﬁ}%lﬂl%foﬁﬁl)fﬁ’éﬂglagvice

bodies fratoldispantiaet wsing lpascessinbobing usingndoidingautiacas caoningisgrthe ybiyhahgohol

copolymer, curing using microwave radiation, and wet demaldin d delensing can be higher than the
it of it SR g B B R e G g i S RS B8 g
surfaces tietvweed thetirddy frbtheal eiviferdndynate tizd sudtings stofacxamyp leapaiypialy lerek drefd@H.
[OOSO]WIﬂgmeee%s&lg Héﬂé%j{g&’? aq{dqﬂg ﬁlfofm% gl\llligaecgorming molding surfaces is formed of a material
comprising or consisting of a vinyl alcohol copolymer, during the process of curing the polymerizable
compositi#Pf fornitivapekametis adweselbodympldipglynte draldidassing asitiesssiss ifodiveetcentact with
the viny| algafl GRRAMER AT GiIPRSE ARaPaiAR.LANTaRe LG RHUNNG CRINBRIMIE device
body is thus formed in direct contact with the vinyl alcohol copolymer. When the vinyl alcohol
copolymé&pRnsingaad-seiing viaresses Meeohbfpidkiiemel sroeisssisrrireatatg wsedpligmsspising
ophthalmigvatevissdlfomthactingiesPiRes MIQJdsaaeiBber RRaRMRIsensANIARENG NS SRgienRigee mold
member with water or an aqueous_solution and dissolvintg at least a portion of the single-piece mold
memberProcess. When such a device body which has not been exposed to an organic solvent is

subsequently placed into a contact lens package with a packaging solution, sealed and
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[0081]As used herein, "demolding” refers to the process of separating the molding surfaces of the
mold assembly following curing of the polymerizable composition. As a result of the demolding
process, theMaiidg188faces are separated from each other, and the devi€€BHé6B2¢E951180in contact
with, or attached to, or adhered to one and only one of the molding surfaces used to cast mold the
device body. When the first molding surface to be released from the polymeric device body is a
molding surface comprising a first portion of a first polymer and a second portion of a second polymer,
separate demolding processes may be required to demold WO 2012/013945PCT/GB2011/051100 the
first portion of the molding surface and the second portion of the molding surface. These separate

demoldinggiticessts ranltigddyvdenelding procassksyebast deneidinapragasiesliRBaling
demoldinf&??é%%%fgc%%involve the use of mechanical processes to separate the molding surface or
|

portion o 'B&PAE ST the mold assembly after curing. In dry demolding processes, the mold
assembly{@08iLidinglthehpodyamepie delice tiedfiist rpol yootaistadweitir-adigbliel ,slginassanhoagafic

solvent, water qr an agqueo lution during,the demoldi ocess, angd. typically the.mo embly
elucing SR B e IR AR SRl IR s
process. mm@mmmmsymmmspm@mmmmﬁmfmm i vetermgaluith one,
and only Bgﬁnféfr,”}ﬁi?%@%iﬁl@'HJrl%é%@?%&Hﬁﬁﬂ#‘})m&@sé&%v&%mﬁé’ PROQILEE prdsnwihgn the

first molding surface to be demolded comprises atirst portion and a second portion, the demolding
process Ael9nEagirddemridigHouepsdrsnpettios anplisriseohdpseisaust tiaigrdonsbliing
surface SBEM&%QQ&&%JM@EI?@%H&{H}Q'M W@ﬁﬂ)fﬁ'ﬁéi@&ﬂ@@i%%w&h%é%&@ﬁ%%ﬁ@?m}ﬂﬁrﬁ'l%t

molding surface are demolded sequentially, following demoldir\;f of the first portion of the molding
[

surface, PR SERRIS BT ARENRSEniBRIMG!d AtstEbhio Ay With Me LEBon MRIHN LRSS may
remain injgelntast W iMamrelyericcddse fosy trandfiady wih antibeiirstappriianansr the isqaand
portion o%e first molding}gurface are demolded sequ ntially,%gllowingg degﬁo:‘?ir‘}%iogt e seé;ond
portion of the AV ARG YORHES STRE RIS H5Eh S A ST S SRR L8NG \Rth hEesLhd
molding shefpoion@y o€maimbldiapgtacitavi(stheeptibgotesic iethiedihaidy Foll @xangptbevdemdidial step.
[0083]In one,example, a dry demqlding process may include s zing one or more of the molding
surfaces %??H%I? n(r;nl%m 5‘rlsr}%(§e e glrr% {%(g m%ia?nmg%‘iggr aeéiefg) %lrg %?) m(%‘r/rl\ ee?@?‘l A Tt rs%epglrrgte the
molding sunfaoes pfetingdildengodyrferds flevied bddy wacostdeblwitihymeenf afterncotiigg tharfaekds or one
portion of th i f If ld f I ly, ar, oget east in
part by 2t e s T B ing

pressure gsastideo it shoffing protiinpsanacatormmbitnensribes ofrtlesr deeltbassesntlyeinioreag
surfaces gf MRl MEMARES AN AN SRENQIORT IR RIS NG RGN Sq fildT4he malhpigmpers of

the mold assembly are held together at least in part by a weld between the molding surfaces or mold

memberd kPR Roflihgaidyarsembly cugidgrmed fhartariakiingodwe inchveliidn e sgpond

portion of the molding surface and the non-molding portions of the mold assembly can be
separated from the first portion of the molding surface and the device body, and the first portion
of the molding surface which remain adhered to the polymeric device body can be transferred
to the tray. In another example, when the first portion of at least one molding surface of the
mold assembly are formed from a water-soluble polymer and the second portion of at least one
molding surface of the mold assembly and non-molding portions of the mold assembly are
formed of one or more materials insoluble in the liquid, the entire molding assembly, including
the second portions of the molding surfaces and the non-molding portions formed of insoluble
materials, can be placed in the tray, and the soluble portions of the molding surfaces can be
allowed to dissolve, releasing the device body from the mold assembly. The portions of the
molding surfaces and non-molding portions of the mold assembly formed of the insoluble

material, as well as the device body, can then be removed from the tray. In yet another example,
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WO 2012/013945PCT/GB2011/051100 [0084]Wet demolding processes involve application of a liquid
to separate the entire molding surfaces or portions of the molding surfaces of the mold assembly after
curing. In w¥Qenmydi#dprocesses, the mold assembly including the polynR&ifERAEEBHHY is
contacted with a liquid, such as an organic solvent, water or an aqueous solution, during the
demolding process. Following a wet demolding process, the polymeric device body can remain in
contact with one, and only one, of the entire molding surfaces used to mold the device body, or can be
released from a portion of a first molding surface used to mold the device body, or can be released
from portions of the first and second molding surfaces used to mold the device body, or can be
released #ften dem@ldiig, rdlebn ghslding sardideofbrilie] fivs aawataeadnbléensiting sund s atseted mold
the deviceoltil)({)gll fi\cNg%t ‘f'c%“golf“%% LPragess és,rrrgéa% dj[trié)nally involve the use of mechanical methods of
separatin% e mol erg SuratésTor portions of mo oelng %urfaces in addition to application of liquid to
the mold H¥inbly Tihe ligind) rplied Zim the rveebdenmidiog thre cems|ding veetrfrtasiog poicksmembets to
deform t [ lace ' r on ore of t ol u 0

membera s e O e I o
interfererrs@tipler thetthagapve rghiienderoreomanibe sivadisidssabetinmef @s seonesiidngteibiikichwhen
an additiopal.mechanizal sepaialinnsanis waddhmiypiralsdensalisidisianpbing hadigud to the

mold assembly, such as, for example, dipping or imimersing the mold assembly in a liquid. [0085]As

part of a Rk 6PaBPwhibiRsipoReyashing hapobsricydeyisa o diss aethabastialy ismairsireEshtact
with a pagichaepitRERoinerpINReH AP PIRMEEs MIRINBSUERACE SYEhRsIRIENStAABIANaldng
surface or a portion of the molding surface of the first or the second mold member, following the
demoldinBRFEiE. 3ifl ofeier 16 RefPRoYRdidBab AL MEAITSh HndRtishubery dEuRetrmBRity
surface odqforiaricH doeinp PriogssiHp arehhsafozardepipaliadtotthe fiichudigeTordmsolding surface or
mold me for example, hy blowing heated air on the back of. the molding,surface or mold member.
etV the Ll B RAEIE CAECID f TR i R ARl P Py
blowing chitliadeatitisivthef beatero ffiin examipliegvetetane anr aipaddun eshisemoimawplyinthe aititiadckqgisid to

one of the moIQinngurfa&es or mold n}emb rs..An aip%IIication of pressure t,[o itkﬁr the Hrst or. second
. refsen . r% ]i% ucin eb51f1r ace enS}an (6] c walter %) Sur ﬁ%:ttéhn §1011 ées the™ water
molding $ur ace or mold meniber before demaolding or concurréntly wi € demolding process can

also helpcbraievig ethiso dyrfactentaiwlinrcontaonteith wiaricedbmmuididevicafaodyorwhishl haenmiotr (i.e.,
the fst 1, G 01044 BB 0SEIAIR UCa08 A DBhgY folowing

the demolding process. In one example, whe e polymeric device body remain

in contaceetdrtiee slevisecbathldindl gurratecsieativr]niesiber wmRrcei deasthacHaaieNd Ry ot éss, heat
can be appligd/iedfs fagkaf thediataidingshiiacs femaldmgmberdrnediagly heleraasduring

the demolding process. The heat can be applied at a temperature below the melting point of the
molding SOFFRCBL mSrsHvuR suThRet i sdocs Mpersiinediiorh iR sk spborng BraleHaldo e H&teror

example degsstoni ahe Gabiet Lonsernngtal O foamibR of sauatimidOisaaandsvitidasstiamen, equal
05 Seco?vc\inst"[erionic surfactants including forms of betaine, non-ionic surfactants including forms of
polysorbate such as polysorbate 80, forms of poloxamers or poloxamines, fluorinated
surfactants, and the like and mixtures thereof. In one example, one or more surfactants can be
- incorporated into the polymerizable compositions described herein, in washing liquids
described herein, in the packaging solutions described herein, and any combination thereof.
[0094] The process of applying the liquid to dissolve the first portion of the mo lding
surface(s) can include processes which increase the rate of dissolution of the polymer, or which
reduce the foaming or gelation of the solution following dissolution of the polymer.

[0095] In one example, the size or volume of the entire molding surface or a first portion of

a molding surface can be reduced prior to applying the liquid to dissolve the first polymer, such
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[0086]"Delensing" refers to the process of releasing the device body from the one molding surface or
portion of a molding surface with which the device body remains in contact after an entire surface of
the device NSO\2HROBEEA released from the entire first molding surface of tRET{IA0AL9EMMly. As used
herein, "delensing” may refer to a process involving any ophthalmic device body, including an ocular
insert body or a contact lens body. [0087]Dry delensing processes involve the use of mechanical
processes to release the device body from the one remaining entire molding surface or portion of the
one remaining molding surface with which the device body is in contact following the demolding step.
In dry delensing processes, the device body and the one remaining entire molding surface or portion of
a moldingisuidaegawipieyhicutliegdsffice Machinmi fontactabietingt £ookactest eanis]didg surhcas an
organic SOWe% watFr or an a%ue us solution, as part of the delensing process. While it is possible

|

that a wef)ﬁg?no?é’ir?gap%%esg H\r/c?f\:ﬁhg application of a liquid to a mold assembly including a

polymerid@ei®ste bddynnibsr kxampkt,prdbte ardiyrieensivlippingessailyisondriaaamtheretd, tise a dry
demolding, pro ior ry, delepsi oce ] j d.

cetensing R BB S A e e
an organit sokigtinvhee Hovidnadqu swasesgiukonhisitiiadtessisetbe vide b dlissekiterewtdliwadedt from
both e”t'ﬁ%fyﬂlg‘”&s&{fé%%ﬁg%ﬂé‘ A FRREMBY HiRosiBleapent MRt PefskanRRECRARGILIoNs of

both the and’ second molding surfaces). In one example, a dry delensing process may involve the
use of a \i&l@@ﬂﬁ(ﬁ#}’aféﬁ%l?atus to lift the polymeric device body from the one remaining entire molding

surface ofgpoHjon ofayaoldiptsudasaMEthmhishsit yasmiercestast fallQwing theisiemaieiogstep. A dry
delensing process may also involve scilueezing the one remaining entire mqlding surface or portion of a

molding $PEFBHESoAxpRs Hress SO ARSI BN AR g U eSS P Tl IRERRTHE nBt Bétween
the one eﬁéé@lﬁl?:&ﬂgalﬁﬁfﬁgftﬁdlrg@ﬂpoﬂ)ﬁﬁf!b@gﬂam@Bﬂ@%ﬁi@ﬂ%’;@?@fﬂléﬁgﬂﬁa}ﬁtﬁ@dy- A dry delensing
process involve blowing air between the e of the deyice bo e entire molding surface
or portiorr'l@ét m djlﬁagsﬁga?(?il%" Hﬁe@& %Qtigﬁfwtgg%h%‘%eé lglet?ﬁ%eth{'ﬁ% re\}:‘l(;:ge 8dg}lln§nd the
molding swirface(sPod i olel emsitise (s oe sactibysiewdiie doserisingatips fing twdy inetveeerbthezitded of the
device botd}( and trlle oldin s%fac% to fa&.leaPtt %rti ][h/ q:rcas Kk Jhe QP”d between the device body and
the moldinog SRS [hoEs %?Ioﬁiﬁ%;ed?y démol mgoan ry &8 gnsmg, the polymeric device bodies

may be Wa8B2H (e.Pynimsedfotlewtingstbe sethytiaatdsing theyligoidbilatemihenerdy eithée appkicdrganic

| -b iquid, or i AR . : i ing.d
oo oL MU, Bl I BRRE e e B QI 0a e saae MDER SUm Bl

demolding and dry delensing, t
packagin§jrsbralpmeschicmosind stamipledthe ultrasonic energy can be applied to the liquid and to a

mold assembly, mold member(s), or molding surface(s) comprising the first polymer contained
in a tray.

[00100] The liquid applied to the molding surface(s), or mold member(s), or mold assembly
comprising the first polymer can be applied as part of a wet demolding process, or applied to a
device body and an entire molding surface or portion of a molding surface as part of a wet
delensing process. The temperature of the liquid can be about 90°C or less, about 80°C or less,
about 70°C or less, about 60°C or less, about 50°C or less, about 40°C or less, or about 30°C or
less.

[00101] The application of the liquid can result in complete dissolution of the portion of the
molding surface(s) or molding member(s) or mold assembly comprising the first polymer in
about 240 minutes or less, or in about 180 minutes or less, or in about 120 minutes or less, or in
about 90 minutes or less, or in about 60 minutes or less, or in about 30 minutes or less, or in
about 20 minutes or less. Alternatively, application of the liquid can result in partial dissolution

of the portion of the molding surface(s) or mold member(s) or mold assembly comprising the
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[0089]Wet delensing processes involve the application of a liquid such as an organic solvent, water or
an aqueous solution to release the device body from the one remaining entire molding surface or
portion of a W@ I&lifidatface with which the device body is in contact followiRgkK{eBAIHOTd190 step.
After or concurrently with application of the liquid, a wet delensing process can further comprise using
a vacuum apparatus to lift the polymeric device body from the one remaining molding surface with
which it was in contact following the demolding step. Optionally, a wet delensing process may also
include using mechanical means to assist in releasing the device body, such as, for example,
squeezing the one remaining molding surface to at least partially break the bond between the one
molding sixsasslyblenving:aimbdbyesnaltissolgd of iheutfiniice oadpand the mudihaostfitesef die
inserting a prying top] between the e of the devi o] d the molding, surface to at least partially
proak the AR e DS By B T LIRS ORI SHE crePh e SHEH ry
demoldinmeldihgryudialensingqrtizces$es fodoimgdshyfacevéishing pleleesshesidy mdidpoidly jres dfodn
organic slyehare 4ERd: 91 el demalding vt delansiog andwash g proresTas.sing @ iauid
free of an organic solvent are Uselél, the resulting gewce ocﬁ/ will not have been é%(poseg to an organic

solvent digingmmedtnZieufacmmtey froepplicativienfslighid davieslidayewhiehthas HbaEW.eXf6sed to

an organigssoleahis; %g%é%ﬂ? BEYAIARE LR ?o‘fﬁ@ﬁa&f 1605 BREKEIGED @ G%Miﬂg Filian,
sealed and WO 2012/013945PCT/GB2011/051100 sterilized, the fesulting device product will not
have be%%@s@%%ﬁ@%ic solvent during its manufacturing process. [00911In the example
where thggigiolyRehieadNAkedaRkIR PRlYEbRE SHehRRSOpPXAMP!S. AnyRiacsRiuRISYigH:alcohol
copolymer, due to this solubility, when using one or more molding surfaces comprising a portion of the

molding diseiessddifrein 8% A AiEs SokBer pdrmding:delsasinreab bath drerelding andydsioiiRges, wet

delensingpiagessas:cdviagthivieharie s figk angyll emoehdingoptdeassesd et viverappliapiiasdobyan
aqueous liquid to at least partially dissolye the pgrtions of the moldin rface formed of the

ater SO ST TGS SSRGS S FOEsOUE I oL foRp CRE OB o
molding suhigioats Foraiuaimel¢hB\WORnvelitm dissck dabiyaqacohe dohutiiasy edrioraatkay laeforenapplication
of the liquid.. The tray.can prise, separate recesses sized and structured to contain.the deyice
podios At IR ALY DR T hg LA Aot S S By o s, SR As A the
all of the timojdtisgnsardddesnnf geln olthadsudyizyluted dcanrhe dithp ey foentmstignicahprisesig podtions of

th Id d -s0| ing, : bly: i ing th
poymert B e e B A e A A e

entire malsisypsebiame. Solvéions lof thesuinyiplepholrperpbireersatescrbrsberpilyhaé prgriratiecedesnd
portion opghe sralding Séﬂélfﬁs{%ﬁ%f,j H&?ﬂaﬁgﬁeﬂ paticRsRidhg Al asamily ARimerRifgaterials
n ortuon o

insoluble in the liquid, the seco the molding surface and the non-molding portions of the
mold asseisBlyth Hemelding mafhesh SABRRSINOHS Y By Hc b RRp s B AT HH SIR® Wody, and

the first pRItiapmRidhaMpleiRE SIS NS seMain, 2YBEROREIPHR RN AT thél eiea mosdiraad be
transferred to the tray. In another example, when the first portion_of at least gne molding surface of the

mold assEmB§ aIedofiiehefrotica SHHEPSH D IBYoRfinarsiNG THAKIRE OH PRETRSH B SPHSuet Jhe

molding seriatdingy ihdemmolg assentbiyaordnermdaldingipgrpmresstdha meldaskestytnaviemned of

one or more ml%t%rjlls inS(%Jlbee.' the qu id, the entir ol ass includinlgi; the s
|

uid, : i embly, cond
portions 5rtHE ™ 1hn[gleslcjrfalc o o TR S0 rb M@%&rﬁgyg 5 %'gio@(ﬁ‘}ggjlﬁbﬁ% %etséri‘gfsf%%n be
placed irstthetitvayloas ddheges oludie thestionsdificthe, & giowyibleriacesityanyg ptlvwedutoditsalwhe

releasing e ¢ %‘Q&Fa%‘il%f{ﬁ%%‘lgnﬁ?%dﬁ

sembly. The porti of the cﬂﬁdin surfaces and
non-molding portions of the mold assem ;%/lf%?rhn%so %gef gon(l%l u}nafggria? 3%1%18 gsFt?ﬁeeVgg\}ice

body, canlenbel isepelyroeedirtrn Hypidaygmaineclamotitas premibidcto observe the device bodies and

the mold members either manually or using an automated system to determine whether or not
the device body has been released from the molding surface(s), or whether or not the molding
surface(s) have dissolved. As the solution of the vinyl alcohol copolymer can have a higher
specific gravity than the solvent alone, the solution of the copolymer may sink to the bottom of

a tank during a dissolution process. The tank used during the dissolution process can be fitted
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WO 2012/013945PCT/GB2011/051100 after demolding, a first molding surface formed of a
water-soluble polymer and the attached polymeric device body can be transferred to the tray.
[0092]The IWORHBMSHMN the wet demolding process, the wet delensing pRCEEB 201 1eihi¥e wet
demolding and delensing process can comprise water or an aqueous solution. In one example, the
agueous solution can comprise an aqueous solution of a processing aid which increases the rate of
dissolution of the first polymer. In another example, the processing aid can be a compound that assists
in washing the polymeric device bodies or that assists in the removal of an extractable material from
the polymeric device bodies. In yet another example, the processing aid can be a compound that helps
protect theidewideabhodydrovatlenaage: dsodeiarofate naikringopdecessimgowuial as afpoaiamytiehea

surfactan, ighiging fucen 89, 1009BNG,lern coraciant’ efes 0 g, sutstance which flasde abilty
to reduce trie surface tension of water, for example, wateror an aqueous solution in Which the
substancéusgdbentisByutouging tbe surfocedefigivadofaie Wiatee] ahspadctanirzeilivatisthéhwater

Contan g P RGO A DS RS WA AT SR 00 IER 135 LRIy beer

subjected to extraction processing with an organic solvent, to more intimately contact the device body
and/or mdisseltiethyuleesash or remove at least one material present in the device body from the

device bagyfe3ptivesadhsyaishviEh ey Re Sy TagRRb P LSHTRRIaN ABMRORE e SRNEAAINE e

surfactant does not act directly on the at least one material to solvate or dissolve the at least one
material. BRAHANREIBE suprsstatis ekl décakrherralmmeistiut onteendisiccsyrisd anisiaERfding o rms of

betaine, nesyianlc sHagtamindnpleding farmssoftRelysasRate SHED agdeelserpaiene formsain
poloxamers or B%loxamines, fluorinated surfactants, and the like and mixtures thereof. In one example,

one or mOPESAHAE AR AT BOTH 0Pttt i S HE PRte SO RBIN R mISE SO HS B8R ASED Fi¥rein, in
washing kgaiiis€]eberibhdharaid tindhsopackrgiogobphiicns dessrbechiearedt), randtapyicarssiidation
thereof [009141Th§ process of a%[é).lgying the Ii({tyigl o dissolve thﬁjfirst portion of the mo Iding surface(s)
can inclul@& Sr%‘(? S WA Se tHE YR8 8 GRS fhoél]oolymer, or which reduce the
foaming ¢0Qk8d}ionFolltheisglutitadollofvitiy disdphutiin ophitieaolymienice body from the mold

assembly, e.g., from all the molding surfaces used to cast mold the device body, in one
example, the first polymer may no longer be present on a surface of the polymeric device body.
In other words, once the device body has been released from the at least one molding surface
comprising the first polymer, a layer of the first polymer may not remain on a surface of the
device body. The release of the device body from the at least one molding surface can comprise
a dry demolding step or a dry delensing step or a wet demolding step or a wet delensing step.
Following release of the device body from the at least one molding surface comprising the first
polymer, a portion of the first polymer may remain present in solution, and the device body can
be present in the solution. However, when the device body is present in the solution, the
solubilized portion of the first polymer may not be chemically or physically attached or bonded
to a surface of the device body, and thus in this example the first polymer can be rinsed from
the surface of the device body using a solution free of the first polymer. When the solubilized
first polymer can be rinsed from a surface of the device body in this manner, it is understood
that the portion of solubilized first polymer 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
first polymer as used herein.

[00105] 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
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[0095]In one example, the size or volume of the entire molding surface or a first portion of a molding
surface can be reduced prior to applying the liquid to dissolve the first polymer, such WO
2012/013949PCTIZB3BH1/051100 as, for example, by cutting off or machififd/@Rz1 BPHEBIting a
portion of the molding surface or portion of a molding surface. [0096]In another example, before, or
during or following or any combination thereof, the step of applying the liquid, the temperature of the
liquid can be controlled, for example, in order to maintain the liquid at a temperature which increases
the rate of dissolution of the first polymer, or at a temperature at which the viscosity of the first polymer
solution remains relatively stable. [0097]In yet another example, the first polymer can be dissolved

using a preadsseataRpPRIEtdEnyvebhiyglasiseshisotganicavevding anatfioeus yolace sy an mekhic

member(s()?q or r?old arssemblgl com rsi(s)'na the firest?p L%/dr{(ger,o?_u%h as, f%rs%igmgl%hg VSng)i]tl]Let ap aratus.

[0098] DUy P ATy He"SHER ap! VRGH @ﬂ ERETIGlid 8P e hotding g
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.
[00106] 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
solvent such as, for example, a volatile alcohol. Examples of volatile alcohols can include lower
alcohols, such as forms of methanol, ethanol, propanol, etc.
[00107] As previously discussed, the term “organic solvent” refers to an organic substance
having the ability to solvate or dissolve at least one material. The organic solvent can be used to
dissolve unreacted materials, diluents and the like, present in a polymeric device body which
has not previously been subjected to extraction processing. In one example, the material is a
material that is not soluble or does not dissolve in water or an aqueous solution. In another
example, the material is a material that is not as soluble or does not dissolve as much in water
or an aqueous solution, i.e., the material has increased solvation in the organic solvent as
compared to water or an aqueous solution. Thus, the organic solvent in contact with such an
unextracted device body is effective to solvate or dissolve at least one material present in the
device body, or to increase the solvation or dissolve to a greater extent the at least one material
present in the device body to reduce the concentration of the at least one material in the device
body, or to reduce the concentration of the at least one material in the device body as compared
to a device body treated with water or an aqueous solution. The organic solvent may be used
without dilution, that is 100% organic solvent, or may be used in a composition including less
than 100% organic solvent, for example and without limitation, an aqueous solution including
an organic solvent. In general, an organic solvent acts, for example, directly acts, on the at least
one material to solvate or dissolve the at least one material.
[00108] In another example, the washing solution can comprise water or an aqueous solution
essentially free of an organic solvent. The aqueous solution essentially free of an organic

solvent used to wash the present lenses can include aqueous salt solutions, buffer solutions,
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surface(s) or mold member(s) or mold assembly comprising the first polymer can be agitated, for
example, to increase the rate of dissolution of the first polymer. [0099]During or following the step of
applying theNiga 2(9tsasdnic energy can be applied to the liquid, the mold B§3¢6Ha1 1HE1 H6Id
member(s), or the molding surface(s) comprising the first polymer. In another example, the ultrasonic
energy can be applied to the liquid and to a mold assembly, mold member(s), or molding surface(s)
comprising the first polymer contained in a tray. [00100] The liquid applied to the molding surface(s), or
mold member(s), or mold assembly comprising the first polymer can be applied as part of a wet
demolding process, or applied to a device body and an entire molding surface or portion of a molding
surface agupRtiaftaoMaiciglansintgaaslinghicsopeamiueof dbRdickidetbanhaiidiearless,
about 80C rﬁ\gs ka ut 70C or less, about 60C or less, about 50C or less, ab?ut 40C or Iesis{, or
bout 30878 1Bk o187 TS 185 eI G2 AR AT i FATE BS8iTHo 5°61 B
portion ofulfed rocldshgistipieseds ) evicedididigsnue inbe piakaginpidlagsanidy cothgitspresthe dingtpolymer
in about 243 minies.or lese 0 1,aROULL G0 MRS oregg, 0 IReROUL 120 minuies,of S, o in
about 90 MiNUtes OF 18ss; OF i abotit bY Mindtes orless. of M SDout 30 Minutes or [Ess. or i dbout 20
minutes crcleptabiyitavettablelyydpmiicaten ofattediquidachagekiitan pantialislissdotiniothef doespartion of

the moldi face( d membe r mal C IS . .
2012/013(@9(%[15?"#%%2 ézzj 11/% 1%%%?& %())@mégr%, @vﬁ?g%%%}és b%ﬁ%rf ?}gi!;s}%%ruﬁt%v rfglg slysrrtlj?ﬁlt‘:sl evgﬁt%gl%eparate
the moldifgeBisriec et agits avgenitsiyuded.  tro ieraesel the meldkitisernblyycho deldese theildevice

body from,eng,giire Repllinthaeniactfr RRtian eka dpaldingskiface (i.e., to delens the device body),
or both demold and delens (i.e., completely release the device bod¥ from all the molding surfaces

used for MG, Fdiclizvingaelgss csthnsiydremyrteisiimeldreair sy awbef 2504, otvve, 75%,
or 90% byrugiehd q&ﬁmmg&epQﬁiwdemtem@ﬂgbw;]sfa@&mtsmeﬁiﬂgam@gyam@wnﬁr being
dissolved. [00102] As previously discussed, in some examples, by using a vinyl alcohol copolymer
disclosedhBP&iIPAsthPH S8R eI IRINGS dEKeRMITy SPbAtHSHEnRAABCad SRINBRRS 2
processehyiinophitbir GisBatidtomiaf tiseinyhclaghohaanatybeaieal&l npldssealelydinfoaciachpl¢.seyne of
the problems experienced when digsolving.ather water-sqluble polymers in agueous solutions. For
example SBTER s FRLEHEE 4TSy NS SRR ol Sredbe Rl PSS oY RIAR S Biation of
the solutiohea alovtyrsoilutide, pal engrcsmissthtio nfafthése firabpentienAsftlhapresanee ahdabng, gels or
a cloudy salution.can.be disryptive to mechanical progessing and manufacturing steps, additional
easure s B R R R e R A A Y SRR SRR
alcohol chpoigdnelr thdevatdbeol itdecpo lttaeda gttidinte dhad psixrgflagkage ditineldintodeiesdinipor both

demolding,ancelensing RECgESS Bvalna dissliianalmalting RUTaRESEIMPTRIA fsViRY

alcohol copolymer in water or aqueous solutions do not produce large volumes of foam, even when
the liquidPRHEPHSORTBRIMEl ding a6 dgraedioFibaretcmw kblatiom xaer hefejerdaaing, ikiakheg it
possible gigepghaldhs, de aldiBgndgishingd P RO ASmO\W SelRBRINGBINGSSREME rge

tanks or baths where a single volume of liquid is applied to a plurality of lenses and molding surfaces.

As the scRpidiFaER e polYmae Aifrodee donimicAlition g e 1B br BB IHE BRI From the

tank or batte agluerill fhedank ahbathcralt frierh etegyClRskinMIdhdsthesiuiing pbigaednsdmalcohol
copolymer in the li ui(gemains clear, it is possible to observe the device bodies and the Eg‘\lg
iCe body

memberS SRREPHARATARG 8P SRIREOEn YL HEHFAIBRTETREH B Tt SHRSHEY e

has beentelerskegefaathriptacedlding spsideg{ay elwidatheooionehling andlsiadlsinite(sidkaye
dissolved, e sglition oL the vindalconol.conglymet canhaye s igherspegificgraviy fhan the
solvent a one, the so u?.lon ofafhe copolymer may smﬁotolﬁ‘le o?tom of atan durlng a 8|gsofuﬂon
process. oitibetanidisg duttroe(siHerdisd alfition prtrestubknodyfitteduch as the device described in

PCT Application No. PCT/US11/28197, which is hereby incorporated by reference in its

entirety. Alternatively, the device. body and molding surface(s) can be placed in the blister
package with a portion of washing solution which is replaced by packaging solution before the
blister package is sealed. Again, a device as described in PCT Application No.
PCT/US11/28197 can be used for this purpose.
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WO 2012/013945PCT/GB2011/051100 with a drain and a valve at the bottom of the tank in order to
remove all or a portion of the copolymer solution from the tank during or following the dissolution
process. Th¥aAKM28EA4uring the dissolution process can be configured toPSdfaBHEINSRANY, in order
to direct the heavier copolymer solution to the bottom-most portion of the tank during or following the
dissolution process. 1001031 Following removal of the vinyl alcohol copolymer solution formed as part
of the manufacturing process, the vinyl alcohol copolymer solution can be recycled or reclaimed. The
recycling or reclaiming process can use the reclaimed vinyl alcohol copolymer to re-form ophthalmic
mold members, or can use the reclaimed copolymer for another purpose. For example, the solvent

used to diseeivg tzerﬁ@rpl@hym@(rsyzlw bR elvaﬂﬁrgtﬁdtlaé%(mu}ml iﬂf&lﬁﬁ@fﬁf&@imﬁd I%:?ﬁiwh gr a
more concentrated copolymer solution. [001041 Following release o p eric ophthalmic device
oy fron G R R L B P DA Ehe U] SoAeeas St A0k o) e AR HeEeocty.
one exanipkeattd teshpalynidistaayankalgngenbelpredeot aitcathe btsegpdtiagoly macddedidobody. In
other words, once, the device body.has been released from the at.least one malding surface .
oo B e e e e LA NI SRR e
body. Theheeldlww qfaﬂkegsbevice_aﬁmdytﬁmvhgathlehﬁtsi@_n@mbigmgesarfhme dmgtdﬁ%rib@%@ay _
cemolanBn 0y Aty AeleUBING ARSI ANELASHOICION SIRALA ek delanaing iR pPoliing

release of the device body from the af least one molding su > comprising the first polymer, a portion
of the firstqsisi tneherdiptes prakagecemnicmain weadiasdyel tictlcbiiséebpeskasm be present in the solution.

However ¢ therplendcs bagdielSRIERERE R R) B Re 6 B RUAG LRI HRME] HIaHU Sapglymer

may not be chemically or physically attached or bonded to a surface of the device body, and thus in

this exanfSlERIsePRi¥mss5h Hisah B MndePadmeing winter wrled Bdir blidernaskig ddntitn free
of the firsteRolyBug!. Méhaarthe sl FagHiEs anlBIRpGaN he sinsedioans suitpea el taddece body
in this manner, it is understood that the portion of solubilized first palymer vgﬂch may have been in

contact WRIRSSARiths PaEKASHEatY Hine e tral BlSa R AR iS Tl it i RRE LSO LS Hhegd
constituterthiaysik@fitgedliaiqg lymauakases & asaimvel O AgnD e pendorgagent) dhardyigenotidevice
body and the demolding/delensing processes, used, following demolding.and delensing, the device
ody ma BE LU R B S MLR o0 B SR FE BB HETHG0 REH g steps,
including @@kt3hg stbpsriolding gaficesalesntbed lxgeirocs dwlutied of ansbrgakic/sovwentypeatel, or an
aqueous sglution_essentially free of an.,organic solvent. The washing step can he used lean dirt or
debris o e B e o e SE T e
bodies. Faydeseiiljslemenvastind kee pdamérizateddompeniics dinrefigthomctramdiseicd deady, ewaemove

unreacteg, gL AR EARIRE OTRAER 7 WA HEMCERAY AR 6 53 BV sl gidevice
Y any combination thereof. The at least one initiator can comprise at least one UV initiator or at

least one thermal initiator. In one example, the hydrophilic monomer can comprise a silicone-
free monomer such as, for example, 2-hydroxyethyl methacrylate (HEMA). In another
example, the polymerizable composition can further comprise at least one silicon-containing
monomer. In yet another example, the polymerizable composition can be a polymerizable
composition which, when polymerized, forms a hydrogel polymeric ophthalmic device body.
[00114] As used herein, the term "hydrogel" refers to a polymeric material, typically a
network or matrix of polymér chains, capable of swelling in water or becoming swollen with
water. A hydrogel can also be understood to be a material that retains water in an equilibrium
state. The network or matrix may or may not be cross-linked. Hydrogels refer to polymeric
" materials, including ophthalmic devices, ocular inserts and contact lenses that are water
swellable or are water swelled. Thus, a hydrogel may be (i) unhydrated and water swellable, or

(ii) partially hydrated and swollen with water, or (iii) fully hydrated and swollen with water.
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[00106]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 solvent such as, for
example, a WilaMIBAIYHDI. Examples of volatile alcohols can include lowerkSl&dRB81 H0THMs forms of
methanol, ethanol, propanol, etc. [00107] As previously discussed, the term "organic solvent" refers to
an organic substance having the ability to solvate or dissolve at least one material. The organic solvent
can be used to dissolve unreacted materials, diluents and the like, present in a polymeric device body
which has not previously been subjected to extraction processing. In one example, the material is a
material that is not soluble or does not dissolve in water or an aqueous solution. In another example,
the materialdhadfgteniahngs 6 HNt@k I0aRIE0r £1618s Jiet flkeshieoas] TiGiniBsMeAtRl 9T dlicageeous
solution, i eﬁjﬁ% material has increased solvation in the organic solvent as compared to water or an
agueous gr us, the organic solvent in contact with such an unextracted device body is
effective {[06§hte Thel mmveiﬁbmshﬁhegﬁateriakiﬂimerhjdrﬂgeldmuteﬁ'dmd@fem to inpaedadahe
solvation or 'Ss?l\ﬁg eater xte tst(lie at least one materlalggresent n the evic b&)mg?tlo reduce

the concerYtra(fﬁ)n 0 ee%lgtsén%)rrln ria al{ﬁrégdpe t?e% & , or %a% ute ecc():rcl)enc ntr of the

at least ot}e)mmrpaebpar&debd'emwabodg asitionmperediting deviosnbogythreatoydniivhalvhyeraphilic
aqueous ﬁ%’&g& O RFENE SAMGRIUDES SEthaﬁﬁﬁMQO&éxﬁﬁé‘ﬁ'%q %kﬁhiﬁl%%@o{?&{@”h%lﬁﬁl}{g”t or

may be used i1 a composmon |nclud|ng les 100% organic solv for example and without

limitation 2ansigUsBIes st AR dRIGINghith sryapTiceshvélirons bedressl Iahtw@hnlc solvent acts, for
example, [iFERl 2415, QR iaRHaast ana malRrRLin SVAtENHissabe hisadaash aasdpateral

[00108] In another example, the washing solution can comprise water or an aqueous solution

essential(PHEBH? AH160G5 R UBRA RO RS TaYhEn 19 BBIsHsR e dhertiking e oy 1088 ] drefamerZakient used

to wash tb@an@ﬁﬁﬂﬁ leRsesofRftibach)de deue iR salt&ml&bﬁfﬁnmgffﬁroﬁe{uep Rsd BQut least one
2012/013945P T/GB2011/051100 surfactant s qutlo ettlngg ent solutions, %omfo ent
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used with thelP geseﬂtldewce bodles However, it is. unlderst hat hl% &oa esent device bodies can
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s ST SIS DR IS i R e e
containing monomer can comprise at least two SlllCOl’l -containing monomers, each having
different numbers of polymerizable groups and different molecular weights. Optionally, the
silicone hydrogel polymerizable composition can further comprise a diluent such as, for
example, a form of silicone oil. In a particular example, the silicone hydrogel polymerizable
composition can comprise a Comfilcon A polymerizable composition, and the polymerized
reaction product can be a Comfilcon A polymeric lens body.
[00117] When the polymerizable composition comprises a silicon-containing monomer, the
composition can further comprise at least one compatible crosslinking agent. In particular
examples, the silicone-containing component may act as both a crosslinker and as a silicone-
containing component. With respect to polymerizable compositions as discussed herein,
“compatible” components refers to components which, when present in a polymerizable
composition prior to polymerization, form a single phase that is stable for a duration of time
adequate to allow manufacture of a polymeric lens body from the composition. For some

components, a range of concentrations may be found to be compatible. Additionally, when the

polymerizable composition is used to form a contact lens, “compatible” components are
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1001091 Following release of the device body from all the molding surfaces and, if used, one or more
optional washing steps, the device body can be placed into a blister package along with a portion of
packaging sSYR#82/38#e example, the blister package can comprise a hy&(b&ad 1Beiyer. The
blister package can then be sealed and sterilized, for example, by autoclaving the package under
conditions suitable for sterilizing the package. Alternatively, when a water-soluble polymer is used to
form the first portion of one or more molding surface(s), it is possible to place the device body and the
portions of the molding surface(s) formed of the water-soluble polymer directly into the blister package
with a portion of solution (without the need to demold, delens or both demold and delens the device
body froméhe aasitenshedithereegotgnstiraas fdamesbbitleaiveisrseaiibieonolnadeeimieakacing it
in the blister packa (pag%, a d&{’?ve the Portiorﬁs of the moldinﬂgﬂséuﬂace%) or r;réold assteml%}/ formed of
the water SIURIE FORISEr SRERTH the QT Ry STERETHS st SEHI FHRCEE e
solution plaskdul) thesipaskagelgreysed to dissolve the water-soluble polymer can comprise a

packagin jon,,0r can comprise, a solytion which is subsequently removed from the package and
replaced mﬁ a paclﬁaﬁaﬁﬁ%usaglutlgl |c;[riolrrl téh Sed |Irl1%xa’{n%§s%eﬁﬂlel%grth(égf%ﬁ%g?el.eﬁ&lf Tr& ?e\lf%% can
be used tooimindlasedrags ohetesdhs ohsonaisedrtol visso \epilkel hyo disersnafad ebnotiie gesalfision(s)
ormed SEMeIRIEIRAY IR ROWIRL AP ARINGAC R ARRRID SHAGG TaCRRHEIRA N 1.0.4.
PCT/US11/28197, which is hereby incorporated by reference in its entifety. Alternatively, the’ device
body andtrisblanegesaen dvigleam asensiabb dithp s Blistdrod scrabengithea porersrresedashiitigotution
which is repARRARYARCKRAEA RO WERADSTAr S s isigh PAGKARG.ISSRRIGH:, Adaith andevise as
described in PCT Application No. PCT/US11/28197 can be used for this purpose. WO
2012/013928PCEERBBh Matssitin oV B odepend P g s niepRlishe iy dherdesisPloamedththe
V;/]atifl_-so|hlia|1@dgldvW@fgﬁ@ﬂ%&ﬁﬁ?@i@ﬂﬁ&%ﬁ@é@ﬁﬂﬂi%i@@d@?& H(ﬂj@ﬂll'lﬁiﬁﬁ ﬂﬁ%ﬁgﬂéﬂ %@ﬂi@d, after
the blister package is sealed, befare the blister package is autqoclaved, or after the blister package is
autodav@ﬁ%&n&a?ﬁﬁréélbgp@?&@b@m&fﬁ%csﬁiﬁgrﬁa%@a B R IR H AR Shefore
autoclavingdhenelistaid pekpgbmerafter atiodliavisg techlistaepackhgaulasertaaersfzonioclaUiatess
than about lcgﬁ),#e% th alfout S%htoal ss than about 1% by weight o the.g{gter-soluble 1Qcﬁgmer
added to HieBlists package can remain unaiseoivey MRehidE i padRagE B2 1R The examples
where thenpotied (s8}i0fthel paicicaiso rfhca(s)dgraphit afrththevdignidothbdenpiyraghiartedissobsed in the

packaging gelylign eealsciin g Rlster paslkaq Wil islens Bed. ey algrsaluple,polyes can
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one hydrgphilic MENRLMSF wdighpolymerizable composition can further comprise at least one
crosslinker, or at least one initiator, or at least one tinting agent, or at least one UV blocker, or any
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Pycrogelpplurmari phihalmic device by 1001141 A& used herein. el “mydronel’ eI to
ydroge eric ophthalmic device .nody. S used herein,.t m "hydrogel” refers to a
polymeri(}g’r%%t%%g ) E/%Illgzri?lilracanne \}cvcl)lﬂg%rrsgr%%c{%?( %? ponmmOenrOc i rﬁ%r, chgbcgbi{ g?s%%e?ﬁr%oirr? \(/)v% &t or
becomingmewutienaxétivisibterflhydtoblel tanh ditso b watiest@0ddegtresaChéitesiahthatoretmiersisvvater in
an equilirium state. r oagci‘&(c m \ -linked. elg | t
polymerigsrhﬁgitgr%glg, llgr-l%ﬁugﬁ%yg% Sth%f?mic ev%e%%% I%g?r%gé%t&s{%%%d%rggc? %1%{5%% '%Eglgé;er%a%ater
swellablensthad adtapandiarprimssohdifinayetimhinbbyiptnhdradsephabiovsubstenas sl eset (i)
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2012/013945PCT/GB2011/051100 The h};drogel may be a silicone hydrogel, a silicone-free hydrogel,
or an esg@{tm@q%dhgﬁgfelﬁm@@p phases are present in the aqueous solution, or such that the

aqueous solution appears cloudy and separates into two distinct phases over time after sitting at
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1001151 The term "silicone hydrogel" or "silicone hydrogel material” refers to a particular hydrogel that
includes a silicon (Se-containing component. For example, a silicone hydrogel is typically prepared by
combining MRigerebitdining monomer with conventional hydrophilic hydrB§@I@BagLr8d1E00A silicone
hydrogel ophthalmic device is an ophthalmic device, including a vision correcting contact lens, which
comprises a silicone hydrogel material. [00116] The polymerizable composition can be a
polymerizable composition capable of forming a silicone hydrogel polymer when polymerized. The
silicone hydrogel polymerizable composition can comprise a) at least one silicon-containing monomer
and b) at least one hydrophilic monomer. In the silicone hydrogel polymerizable composition, the at
least onerbyalrophifierat@idoImer caamprPEHs Gl ilisomanememnwih andsryisnd gouR. de at

least one hydrophilic mon r can comprise a vinyl amide..T, ast one silicon-containin
momome R WELRD Gl AT S R A i L SRt et e e
having a Balegrdes (/Gightlyr eadeotiaris3Q006]cattohsiel héledsdast Hriersilkaan-satagining monomer
can comgyi least 4wo silicop-containing mgnomers..each having different numbers. of
polymeriggEFeZﬁgﬁrou‘r?s %%ngﬁ}grreﬁtgf?%rglégugap \Olv%rlré?{t%a %t?grr{laﬁfi}fr{#erg fgglr:égshgdr%ge?l&lﬁf/%%rizable
compositiwei glinofi tiee compauisk dblilsientavhnag, fanckaraplewanfolecwésilicoght ailonemasaricular
example, the silicpne yi;gg%ﬂ,ﬁg}yépggg&ﬁjgdwsition can comprise a Comfilcon A polymerizable

composition, and the polymerized reaction product can be a Comfilcon A polymeric lens body. [00117]
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silicone-containing component may act as both a crosslinker and as a silicone-containing component.
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phase that is stable, for a duration of time adequate to allow manufacture of a polymeric lens body from
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in the coptext.of %g%%ﬂk%ﬁ%?%?e&ﬁﬁg é[‘.&efﬁﬁ?rh%&ecﬂﬁr%g‘%' 82{]%550%%&“8428& PagfPha
polymer, typlcaI@/ etermined by size exclusion chromatography, light 'scattering techniques, or
intrinsic \isetsitydeeraaaahiafifiRm-abuh|dpod e iasdo istat 2800 Radlenin the context of a polymer

can be exgiesspd as <itBssF AL PaGRVE!agR IRk CUIAL WEIGBL e R AiBHRY SLBRR MR IRGHAr Weight,

and in the case of vendor-supplied materials, will depend upon the supplier. Typically, the basis of any

such moleRURAURGight RIERYMTPAtIBh Y CrhBEc YR SeyPpRtNARRE 1Y thers fppriaeirhstpsvidePns the
packagingkmaesial propisalyr iensasharenie mrliasWaniesiohis boree mpthir dudingat

macromers and pre-polymers, or of polymers herein refer to the number average molecular weight.

Both moltSUtXFRE rpeletate Aemain Rl HBRb S, 05 Fia%s IRk b At-SXAsrRe AdTRLMELSTEE using
gel permgatiapeiiomatogiabieg miaulisiuicphtqrategiahiesechognpalioiber methods for

measuri cular wejght values can also be used, such as the use of end-group analysis or the
M1\ Vs e R D S R S i e
osmotic precasumie)siprpiEsmias ntmbawayehage findkecsddhareight oihmersie ahlghtaehtterafier

techniques, ultracentrifugation or viscometry.to determine weight-average molecular weight. [00119]
The hyGrar b e T O S E E L T Pl La e B e KB A e Sl s,

such as, M%mm@@a@eobmp@gmmc@glmmgms@uliniiitay.pé@frp@nip@lslesoompesbws_emt
disclosurg & puiopAlif BiARaR IS SHRAANGS Ids visihik SRS i APRRUSRYSSalLipg ot
room temperature (e.g. about 20-25 degrees C). For example, a hydrophilic monorner can be
understoBel Y piazahlp ﬁﬁ’@?ﬁﬂﬁé‘@fbr which 50 grams or more of the monomer are visibly fully soluble in
1 liter of yypierspt 2Q degreesie §re: HGSPRNRMRImSPIYRIeAlaniexR! AhAtdrRASHRRE W wLinyater) as

determined using a standard shake flask method as known to persons of ordinary skill in the art. A

hydrophdi§ivegi dahyseetachatisy e rOYRIRIG bRBD Rie PYhBRISIGRIBO S ofcb I d s sy beedis blution

at room tesnpaiakaie it bab sapamte pyishRil idenjiiabies PhasesAlifcRISS ARt iidhR RUWaaNS
solution, or such that the agueous solution appears cloudy and separates into two distinct phases over
time after sitting at WO 2012/013945PCT/GB2011/051100 '
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room temperature. For example, a hydrophobic monomer can be understood to be any monomer for
which 50 grams of the monomer are not visibly fully soluble in I liter of water at 20 degrees C (i.e., the
monomer isVOIaM&HBfevel of less than 5% wt/wt in water). [00120] A "mB8RAHE201aRTELH8 a
polymerizable compound, regardless of the molecular weight of the compound. Thus, a monomer can
be a low molecular weight monomer, a macromer, or a pre-polymer as described below. [00121] A
"low molecular weight monomer" refers to a relatively low molecular weight compound, for example a
compound with an average molecular weight less than 700 Daltons that is polymerizable. In one
example, a low molecular weight monomer can comprise a single unit of a molecule containing one or

more funelenalkarrpsigamsle fenlyyhriZNghiR cambsReNdtaiolher anelemdem ipntersuehnalitmer,
the other molecules bejng of the same structure or different structures as the low molecular, weight
monomer RSB SN hAbTo SRATBIERS PRHRER BAEHrRgh TRPRE WABP R BB AEg BP™

polymerseachicth@anitoutadesaoging hetefuoetional groups capable of polymerization or further
polymerization, .For example, a macromer can be a, poynd or polymer with an average molecular
eight of BT bocks 00 BEIEASE BP0 oAl le. T 51 A C SRR dfitcdto BT
polymeriztiffizrent padgsimkabiebighoer foolecofawkieigitt leashpoensl s pntiresiadinie g, agolisedrizedgin can
contain o rmore. jo r le,.a pre ies otmanpgmers or
macromegr&gdgg())rr:%((g)(S‘i2 tg)ﬂgﬂé% e@?ﬂ%iﬁ?ﬁ%ﬁ%&?&?ﬁ gnéglgféu cg{}egrlg g‘l&iﬁé@@%ﬁ@%ﬁg gar }gr%sslinkable.

For exantpsiadsabstegetythemcan PN heuteanpitedniziver ddedmofatains eighgteateepaiale about
2,000 Daﬁ&%&@%&éﬂtﬁme/mr&d%ieﬁép?&m%g' LRl 43 P PBIREHZI NG QRE RPN,

monomers, macromersﬁgrepol mers or mixtures thefeof As used herein, a polymer is understood to
refer to aStHIEeEgEURER ptEdIsheing polymerized, but is capable of being crosslinked to

other polygogsy) for £xgRpleIPRIRIRRIYNEBddyaReN! 188t RAPRRNEARIA GNP Rsiobner (fumBg the
reaction of monomers, macromers and/or prepolymers to form other polymers in a polymerizable
compositfBHeIBt 1YY Rttty SFRESHERY FBERIR (ESmeBE HERIRP HRShds M srEsslitkei& Sormed
between padimar Bhaledy oeaentthe mda-ordsy-phvsdcpbyandsisedgsthytraben Hendsldrbpetwork can
e R P T S oS aN S GR! Mk A" R R NE e M ked polymer is
substantially unextractable from the network.
[00128] Hydrophilic Monomers. Hydrophilic monomers, including silicon-free hydrophilic
monomers, are included in the polymerizable compositions used to make the present silicone
hydrogels. The silicon-free hydrophilic monomers exclude hydrophilic compounds that contain
one or more silicon atoms. Hydrophilic monomers can be used in combination with silicon-
containing monomers, macromers or prepolymers in the polymerizable compositions to form
silicone hydrogels. In silicone hydrogels, hydrophilic monomer components include those that
are capable of providing at least about 10% (w/w), or even at least about 25% (w/w) water
content to the resulting hydrated lens when combined with the other polymerizable composition
components. For silicone hydrogels, the total hydrophilic monomers can be from about 25%
(w/w) to about 75% (w/w), or from about 35% (w/w) to about 65% (w/w), or from about 40%
(w/w) to about 60% (w/w), of the polymerizable composition.
[00129] Monomers that may be included as the hydrophilic monomers typically possess at
least one polymerizable double bond, at least one hydrophilic functional group, or both.
Examples of polymerizable double bonds include, for example, vinyl, acrylic, methacrylic,
acrylamido, methacrylamido, fumaric, maleic, styryl, isopropenylphenyl, O-vinylcarbonate, O-

vinylcarbamate, allylic, O-vinylacetyl and N-vinyl lactam and N-vinylamido double bonds. In
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WO 2012/013945PCT/GB2011/051100 network (1PN) in which one polymer is physically entangled
with a second polymer such that there are few, if any, covalent bonds between them, but the polymers
cannot be sBRA18A 1N each other without destroying the network. 1001 26]TArBIMERIEHWrating
network™ or "IPN" refers to a combination of two or more different polymers, in network form, of which
at least one is synthesized (e.g., polymerized) and/or cross-linked in the presence of the other without
or substantially without any covalent bonds between them. An IPN can be composed of two kinds of
chains forming two separate networks, but in juxtaposition or interpenetrating. Examples of IPNs
include sequential IPNs, simultaneous IPNs, and homo-IPNs. [00127] A "pseudo-IPN" refers to a
polymericoreaekangeodiiet kylkieopldtiteassanresd the diffglenintahime @ is. crossdiytied ovhidénatdeast
one other?gé)lxmer iS non-crossli kedlﬁ;{g. Iir%ear or brancheq), vgharleipgge rﬂﬁn-cross-linke%gglymer

is distributed m and héid" Bry}'ﬁ?r Cross-inked: Sg}ilr}ﬁerrngﬁoén MblecUlar scale Such that the.

non-crosshmketvpobausedsisolrsimfially ageesktractable from the network. [00128] Hydrophilic

v i iy agroisraca ; 8 Hydhophiic
P R e o

monomeref dkelnteseny deossisiliocdudepuitheytthmitsingitherfellrwngeNiNgon tagains Kyeirdprifik!
mOnOMers, Ak e BRI CRMRINAIO U Sica R RN RAVTIRIS Y RELOAIRIRONRRRlYMES

in the polymerizable compositions to form Silicone hydrogels. In silicone hydrogels, hydrophilic
o

monomer\E6HYo ffanHes d-tHEb fREparideaipld Aty ‘&Pbda%%%%@felo%%mij,ytﬁ' even at
least aboyfag R Ky, WeiRE GRateRs tothad@ sHilingebteaies lons whanpeotmbinemyritoihenmiper

polymerizable composition components. For silicone hydrogels, the total hydrophilic monomers can be
33y NRBoR TR

from abotHoPSeRstny N IS PV ARS RIS RS E6UE 358, RERFAHS o8BS RBOHI M about
40% (W/MQHRGEIODNIGOR)- @ 1a5 . thdypRbphitiizakdadsasrpositicn. 123122] Mosgpmnetsdhaitomayebe

included as, the hydrophilic monomers typically.possess at least one polymerizable le , at
least oneﬂﬁ’%ﬁ%%c%uﬁemﬂtb%ués r B%Z%L&./dlgxaﬁ%ﬁf)é)ﬁ I(t%’fcpcﬂilorﬁ%rrlllfrasolésu&%u@lse 6%,%%2%%%%: for
example aciydndadeyli¢DMEShac BAIy,dacxytahyid o aonetitecryiiynida, funeahisrphatisic, 2styrgtpxyethyl

o S B ST R M A by
certain examples, hydrophilic monomers including DMA, NVP and mixtures thereof are
employed.

[00131] 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
ethylene glycol dimethacrylate (EGDMA), or triethylene glycol dimethacrylate (TEGDMA), or
triethylene glycol divinyl ether (TEGDVE), or trimethylene glycol dimethacrylate
(TMGDMA), or any combination thereof. In one example, the cross-linking agent can have a
mdlecular weight less than 1500 daltons, or less than 1000 daltons, or less than 500 daltons, or

less than 200 daltons. Typically, the crosslinking agents are present in the polymerizable
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one example, the hydrophilic monomers are vinyl-containing (e.g., an acrylic containing monomer or a
non-acrylic vinyl containing monomer). Such hydrophilic monomers may themselves be used as
crosslinking¥88&a13/q394301 Hydrophilic vinyl-containing monomers that mBGHERIBOHIBIHEd into the
materials of the present lenses include, without limitation, the following: N-vinyl lactams (e.g. N-vinyl
pyrrolidone (NVP)), N-vinyl-N-methyl acetamide (VMA), N-vinyl-N-ethyl acetamide, N-vinyIN-ethyl
formamide, N-vinyl formamide, N-2-hydroxyethyl vinyl carbamate, N-carboxy-13- alanine N-vinyl ester
and the like and mixtures thereof One example of a vinyl-containing monomer is N-vinyl-N-methyl
acetamide (VMA). The structure of VMA corresponds to CH3C(0)N(CH3)-CH=CH2. Hydrophilic

monomersilwbith mMayogelinestpemied into tRpalyymenatiblecompasiien asahacisighydraibilic
monomers such.as N,N-dimethyl acrylamide (DMA), 2-hydroxyethy| acrylate, glycergl methacrylate,
S e ot e R U G e D A
In certainfextaraipbas OtfPdrOphil)ctondrmmEys (g iog i Aabbid P.a6%h rivixturés shene df Be(ermployed.
1001311 {)n %%?q{ggpt%% W(i)ih IHE]:% Egﬁg%r&trﬁjigclggure, a cross-lilting agent is understood to be a
monomer Ravitg more thart one polymeri aple Tinctional group as part of its molecular structure, such
as two or (&8 br ffbm(qomynmaizra;ﬂbe,fmionahgr@upfs,th@.mmmﬁfsun@am@mmiﬁ@nvé@_ﬁhphias a
bifunctiongl,or rifkactignal ardelafinstionalmenqmer. QRS BRMO R AR Iicon cragsiiaking ggents
that can be used in'the polymerizable compdsitions disclosed herein include, for example, without
limitation 28difqrabaspsghipiste i pldition ik henaenpanird AL Wl dtepe hiesy (toiberramlidHag glycol
di(meth)aﬁ{%ﬁ@mﬁf}lpi&’e@t‘f@ﬂﬁ[‘ eaﬁi{mﬁéhlﬁﬁ%lﬁ@; %%Y&Wé@@erpx‘ébgﬂyﬂ'ﬂé@ swifRNEnoRsI Hikiapd
trivinylbenzene, or tnmethﬁglpropane trilmeth)acrylate, or pentaerythritol tetra(meth)acrylate, or
bisphenol Wi @RIy BRI PERsTIEHY iscRalymetiakls, rlisens BYdreag) smmasitonoldraliyeer
phthalateaab@thesnealyeel sipgikaariaia tb&MAvanlathyisnetalycoldimeaiagidaieabout
(TEGDM.AC% o&giethylene glycol diyinyl ether (TEGDVE), or trimethylene glycol dimethacrylate
(TMGDMAE MR E5 At ftiB RO &8 (¥ Bke example, the cross-linking agent can have a molecular
weight le$s0iBs) 1506:04dltsitisonrdasaiiling toRPdriionsonipless Hoynbizaddtdinactsielsgttars 200
daltons. Typically, the crosslinking agents are present in.the merizable WO. i
012101 1 S 0 PO 0 STy SR FETbe S (e i
the polyménidainelcompetitignfiswthms greupsafioe polangiimg o wosipositionsas(ddsey it diborsin 0%
(wiw), or from about0.5% (Wiw) t 5% (w/ r.framy.about 9 75% 5% (W/w), by
weight of the bﬁ o?yg r% g r i%%ab é‘ﬁi%‘%np%ﬁ%%ﬁn[% &%ﬁ%ﬁ 12 cl)ltrlr%%gg@ ) p%&?oglnge%é\{n%ﬁ% %%{?#éggn%gqggrﬁv ers
may compriighicresxlinkingrfastitsmateptaisingeaciomsmer myd@emmnmmﬁamymeweases,
the use of anadaitietALeRsSHAKE hARTAITR G ON QSIRbHOAEF A OLBIRAND B I
crosslinicing functionality is optional, and the monomer, macromer or prepolymer with crosslinicing
functionafiy gxanplehesesty marieaplsigaiarosiing ofitbsmecasrirdiselasyrasa8irom s rirfastdmdunt,
such as, mﬁc%ﬁ%ﬁdﬁnﬂ{%%h&lﬁ% 3%eH WAV 2t leaet oMb R (Y Whi gl e axtaahitslt dOieHw), or at

least about 20% (w/w). [00133] Useful silicon-containing components corggise polymerizable
functionaPYHfHEE GRMBRAGHYI thataYeDFettiat Apdhe, ARy RHRBNIRAYRR B tam,
Nvinylamfgencdil B\SYIPAtNaties)at SOBYPES, T41e2003y0)e4(23b/2500maa9|508s 43 IseTibed4iesen) can be
based on_a, silicon-gontaining omer, | i licap-containing loywy molgcylar weight monomer,
o1  ilcg LI R R o N ST CEn g BreBbl Ay by Sk ABTGHEfbof: and
a hydrophilislicxtioameX ey, cR2O00a66T)aNnd 2007032961King aR@it/0ov8hE0exa10084)262430]ymaadzable
compositi sent disclosure can comprise at least two silicon-conajry mefs, each
having a di g%%%ﬁrﬁféc% ér jv%fgzllé]ﬁf.e E%l?ﬁlplg 0 %.ffé%r{’ﬁ@ﬁ é%ﬁ%gngg%%roﬁgﬁér%%qgnqu glg Sgeful in
the presewhichblgre erzapieatehip dstiioegioztrehhefoimblyire{¢rBndeat. Nos. 3,808,178, 4,120,570,
4,136,250 43419 513, 410304 Tadl 0RIR SO IIATAE JORUN L5 9004985, 991 675,
and 5,998,498;°U.S. Pat. Application Publication Nos. 2007/0066706, 200//0295914, 2008/0048350,
2008/02692hyakierhob/orgwosys.dneludiparnd i pdtenhzdisibebshmeisivatiok wumiksy of such
2008-2029004. el afwRichde ReARNAtsAIndbeliairetirshssaindy feferancedfQRéhdis

polymerizable compoasitions for use as described herein may include one or more hydrophobic
monomeP8dirdstiNmty elicksiarbe RyMdiBE oBRt bR RS YAt a ApYe SBRRIEH Ui @ ntYre ey BiBhobic

monomers iepidsidYHBRsM BtV Be 8aiylisyend methacrylic acids and derivatives thereof, including
methylmethaerylate, Any combination of two or more hydrophobic monomers may be employed.
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WO 2012/013945PCT/GB2011/051100 [00135] lllustrative acrylic monomers which can be used in the
polymerizable composition include N,N-dimethylacrylamide (DMA), 2-hydroxyethyl acrylate, glycerol
methacrylat¥ @2Hyd3¥&thyl methacrylate (HEMA), methacrylic acid, acryR€&€d20&0Hethacrylate
(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. [00136] Additional Hydrogel Components. The polymerizable
com positipm.’.ﬁed Ilhtl;lmtmseersaﬁxd ivHeeneie twalth des ditbastdenetie qmmﬁz'll@ﬂudermbﬁﬁmw
component a %Ho];e in t|a [s, B'I{ﬁ% aszt or m elther z;[ll ini |ator cr?] re Eltrawolet
(UV) mmaPors VISIb|e itia rs any oF afid tht %k%yg)%ré’ orrnreno?e “atfSorber
agents orhydmpypethgk, meﬂhabmatatloHEMéﬂerg;eﬁiasqrberammngceggmtamgmnthyhemhw)égents

timi t in th t
antirnicr ?@@“ BRYISR 9&? e a%fé’t aI ‘?a‘t%r{EG & ThiNs S0 ﬁ@&%ﬁé@ﬁ%ﬁ%@c?lens

disclosure refers '[0 com ycC emlc agent provi |nt e resent ydrog
polymenz@i@l@mgnﬂp@m@r@r)ﬂmglpowmnzettmtydrugen@mmant kengipgodomtstbbut Wheicwig niot

necessan{Q tBEINARHIFIHIRS é‘iﬂ%gf&qﬁieci?&%sﬁ%ﬁ Q04 2/ ]pTéb%reoa{ym&%ﬁ@q@oqe%P@aiﬁons

may comprise one or more initiator compoun S, Le.,,a compound capable of Initiating merization

of a polyAHHEhIANEFAR BSiRERFCThisy B AMAIMCIRNGIBS, fFTESRIhANHh W WidR-B1PHEMSeIE NS, can be

used. FohLingtanaBo @XBIMPIAW @ AbaLININLqLsihabear ReIsmpioNsd iR RIRIENt polymerizable
compositions include 2,2'- azohiz |sobUéronltnIe) (AlBN VAZOC-64),

2 2-azobilBlA6kim&Adiersh DHEIEDYS- 2 éwalaf@wﬁewsmwaﬁu?ﬁﬁe)%z'b@%n and

1,1- azobiefsyclodeaxane eashiodirdescbed GRS 8inF0io e} Haaitdantoaipsactis armdenswmber
(i.e., 64, 52, 67, 88 etc%u%)ehe Celsius temperature at which the half-life of thel r |n solutlon is 10

hours. AIFSITHEUAD P& it XSS Y HRPESH O VBB R Bt RfSyton,
Del., USAjsiAtidiighnahitivetomsa binitiaiotsinmncindirgeniiriad the \ikd, meaﬂrahbypé!s\bﬁhsmam ra:gemte

available from Si m% Aldnﬁ\,oé)ytrt]%lmlcall compe atl = SI m9 6§§ %()al contfn t lenses ca
obtained from pP) ymet’lza e compositions alg‘c/om fise from WREFSD Ee¥oT /051100
about 0.0884{iwrebisd edyopo®dss fndivy, gthﬁbaddumm 0T tewtwy Y addaiber it 01 6% (voigxbbV AR00-64

or other thermal JRBRk. 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.

[00137] The polymerizable compositions may comprise one or more initiator compounds,
i.e., a compound capable of initiating polymerization of a polymerizable composition. Thermal
initiators, i.e., initiators having a "kick-off" temperature, can be used. For instance, exemplary
thermal initiators that can be employed in the present polymerizable compositions include 2,2'-
azobiz(isobutyronitrile)  (AIBN, VAZO®-64), 2,2'-azobis(2,4-dimethylpentanenitrile)
(VAZO®-52), 2,2'-Azobis(2-methylbutyronitrile) (VAZO®-67), and L1'-
azobis(cyclohexanecarbonitrile) (VAZO®-88). For VAZO® thermal initiators, the grade
number (i.e., 64, 52, 67, 88, etc.) is the Celsius temperature at which the half-life of the initiator
in solution is 10 hours. All of the VAZO® thermal initiators described herein are available from
DuPont (Wilmington, Del., USA). Additional thermal initiators, including nitrites as well as
other types of initiators, are available from Sigma Aldrich. Ophthalmically compatible silicone

hydrogel contact lenses can be obtained from polymerizable compositions that comprise from
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[00138] The polymerizable compositions may also comprise a demolding aid, that is to say, one or
more ingredients effective in making more facile removal of the cured contact lenses from their molds.
Exemplary ¥eenhdliMd3aids include hydrophilic silicones, polyalkylene oxide8CareBaAil®5ination
thereof The polymerizable compositions may additionally comprise a diluent selected from the group
consisting of hexanol, ethoxyethanol, isopropanol (IPA), propanol, decanol and any combination
thereof Diluents, if employed, are typically present in amounts ranging from about 10% (w/w) to about
30% (w/w). Compositions having relatively higher concentrations of diluents tend to, but do not
necessarily, have lower ionoflux values, reduced modulus, and increased elongation, as well as water
break up does(\VBUFEMIreattiothans2e ceao)as. thsditibnal e ials s wtablafar.asewrwaking
hydrogel eé)%nig)%_lgﬁlses re (li?escrif)edtjntu.s. Pat. No. 6,867,245, the disclosure of which is
incorporatedin its-en frg%yeﬁé gﬁ’%ﬁ%%f’erhce. In certain examples however, the polymerizable
compositi@0138]iluertiefedy Q28] d rarpadit olarmxaaiple ahprzel yndempidi ez cid logiioto, $he

compositign. comprises a first maopomer having a first reactiyvity ratio, and a second mon r having a
cecone e O e
skill in thdram, ghedactiolts raficeumiohe defirabdings dids ratidukttey deepttitin riteoumstantyelivdate
propagatingsRecias adding ith M nemIsy 19 Re alrResta0t don s adsiiomel lbatganomer.
Such compositions may also include at least one cross-linking agent having a reactivity ratio similar to
the first reéaewvisy raddusntodretsdcpm theosrsurisutsesiobhexens). st xetaecht ikepserans |

cro_ssl in ki@Q@ﬂ %?Eﬁyamﬁ, fﬁ%&eﬁ(&ﬁ%ﬁkﬁ?ﬂ' %ﬁ(ﬂiﬂﬁiféﬂgﬁef@@}‘?tﬁﬁﬁéﬁgf’ il @ﬂﬁ[&&bﬁ)eﬁ'&r %&fﬁ@a@ﬂz\/ it)’_
ratio, and the second crosslinking agent having a reactivity ratio similar to the second reactivity ratio. In

certain eXAFATIEE! fHROWMS FraginisGPebARRYLIHHSEY fichiaut ottt empRriinasbrtittes. For
example rHheipely meHzakiacamRnsit ofdineitinehilt: ORG ab Msreecestuaiibizes SoWanmeidmnekaids,
delensing aids, wettabijlity enhancers, and ionoflux reducers which are remoyvable, [00 llicone
hydrogel H?écﬁ%ﬁ%ﬂélsrﬁ?é@g%@&%Hlﬁ%ﬁ%ﬁ%ﬁ@g@@%hﬁovﬁ%bmatslt AEH it ﬁﬁ%ﬂﬁ%mng
monome ggeinal tetin g dowcoralecAititeighaaidmeimbiedorastelis makihg hydrogel contact lenses
2012/013949L CHGPA0L 05100 prepojmers oAy combinafion thereaf and.atieast one.,
hydrophlﬁc monomer, as previously déscribed. Some examples ofSigone ydroge} contact fehs
materialshereiudey mefteeiats. Havireg the dollopliesgHoBaNs: theqerafitoenizabde aouafikibonBis khladiiton A,
comfilcorh,ge 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 [QQilf%ﬂieg \lnthmaﬁappﬁtamm alky mabérwéaahie!qpmmjﬁéti@msﬂm)q@ﬁp@miﬁmgvmlmsence
of a interpeREtALARL MV W RLLAPA) Alid, QHB’Q’%%@Sn‘H%%QW&EFs@&ﬁd)&%ﬁ%

comfilcon A silicone hydrogel contact lens body. [00141] Ophthalmic devices comprise bodies that

have surfaadhatisHess B fisv serrabatynsetia pOstunisrsopd by DessoRear Edbma skt igmically
acceptablywaliakieigphRiiatniciaidnads & deviaaering eikirsemibat e Ibrphihatayiaaiing

acceptably wettable. Wettability refers to the hydrophilicity of one or more surfaces of a device. As
used herdiCESHIfRE b PR FAEMRA TR BSnEiseranstanb b HtAMHH AR SRS TARWELIIRLf the
device regaiesidasoiephBeiaauednsaveirulitysassanconsitcied as Jolaws:iBphihalalic
device is di eg into distilled Water,tre oved fr§m the %\/%er, and the IenF%th (%jtimeeih t it{rkets for the
water filnioS Fet Bl TEHY I A& iXe "R RA SE L At Pnin e (O POFLHEPH AR HUFCulh “(3/?/% 5. The
assay graslesesslitdingrageline ahesfate abd dslifkingegenn iIsodng afrdiktivieyrid@asiieilicetontivetfickt a drop
takes 20 seeands onnore pdallsam e levice . dewice having a WBUIT ot more than 8.seconds,
such as at least-10'setdnds or more desira y St 18aSt AbOUt 15 SeConds. tan be a device ﬁavmg
ophthalmiessiiy dy cefitatbly aessialisasupies abe \Iastatuititysoanatgw it asterayinedudg nreasumingea
contact aagl6,a81098 LR F'@P’b@&ﬁﬂ[&?%ﬁéﬁﬂ&%ﬁ%%?& DS SRR RS R guR &%&B@W&S&”taa

angle, a sessile drop contact angle, a pendant dfop contact angle, or a captive bubble contact angle.
Lower coifpetibidiedrgelsaraliingfeidse delvasise didettapitbilitacabincersupad éomaluexedisiersan
ophthalmjgally aeGepiahywettable surface of a device can have a contact angle less than about 120
degrees. However, in certain examples, the devices can have a contact angle no greater than 90
degrees, 8N rurtitismeaivpregelivenfacidensshaabessA anvahamsyizabialansgradatonathabout 80
degrees.ifRQlrdillom ephihamicricdaescantmplged wsinadhamalding swirees distlospherein
can have ophthalmically acceptably wettable surfaces when fully hydrated, and may not require
application of a surface treatment or the presence of an IPN or pseudo-IPN of a polymeric
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WO 2012/013945PCT/GB2011/051100 wetting agent in the device body in order for the lens to have
ophthalmically acceptably wettable surfaces. However, application of a surface treatment to the device
or the preseW€26124H 3PN or pseudo-IPN of a polymeric wetting agent in th& & &B20hHASA N be used
to further increase the wettability of the device surfaces above a level that is considered ophthalmically
acceptably wettable. [00143] An "ophthalmically compatible silicone hydrogel device" refers to a
silicone hydrogel ophthalmic device, such as a contact lens, that can be worn on a person's eye
without the person experiencing or reporting substantial discomfort, including ocular irritation and the
like. When the device is a contact lens, such lenses often have an oxygen permeability, a surface

wettabilityyéporpeletsior anvatembmniaoh Ttk a8 1desighe Andraplilkembiratian dhereakustyich
permit th% len eétosbe comfortf'ibléflv fn on eﬁg’ﬁatie t's eye {or exte{ndeld eiio S ofttim?s, I§uch as for at
least a d&y 4t 1683 e &K APIER St RV WSeRe BB ASSFS niBR i Muithout Teqiring removal ofthe lens
from the éyefollppitatl ] SPNthalrgoalijcoampatibigailicon 8 hydafifeirddyiceaicamAcauSar are not
associated with sigpificant.corneal swelling, eal dehydration.("dry,eve’) ~supekiof-epithelial arcuate
eons B A
lenses méeltindcadzaude pthbikiys real)ireitieopd ol min) wacee plablitevedtablovenictioneadt neststier [00144]

Ophthal ”&iﬁ%ﬁé’e?%ﬁ@&@@gﬂﬁ&ﬁ@ﬁ dprageldevisas nayeranaioanaicainAccaR ARV AEHAPE o

surfaces, although a device with ophthalmically acceptably wettable’surfaces may not necessarily be
ophthalmigigtipesetrabiagoneymsitie grsvrlir 6 cohmppbienseis Nesiing ageppitbmicesibodrds stably

wettable suacencRRIREHPHSIRINRE doniséeld dijcone hydrogel device that does not adversely
affect the tear film of a device wearer's eye to a degree that results in the device wearer experiencing

or reportiff tdtonfinithalipis sevcrsrosreist kadice it ditve Ltkste BYeh SSALRVRI LSy e.
[00145] Amaeihpskebidranuiacturing eriathaiiic daviseshighrRyBMplRpiliBONSVBNEEROEPEMAIAGE lenses,

is illustrated in FIG. 1. |n accordance with the present disclosure, all of the steps.illustrated in FIG. 1,
AR R A e A 7 e
Items whiefeseky ehahydpoihil ity viSope kethanpsisfaced ofitpdisiof. thessieas lefréil(Ga huafacdlaftrated in

FIG. 2. WO.2012/ 13945PCT/C?B 011{1%]5&]{100 ﬁ00146],[a56. 1in ludpﬁlg&t‘?g 102 of providing a first

polymer. SR i RSt €T BT R B S SRizY tabic ! © recelves a seore
of 3 or above in a wettability assay conducted as follows. An ophthalmic device is dipped into

distilled water, removed from the water, and the length of time that it takes for the water film to
recede from the device surface is determined (e.g., water break up time (WBUT)). The assay
grades devices on a linear scale of 1-10, where a score of 10 refers to a device in which a drop
takes 20 seconds or more to fall from the device. A device having a WBUT of more than 5
seconds, such as at least 10 seconds or more desirably at least about 15 seconds, can be a device
having ophthalmically acceptably wettable surfaces. Wettability can also be determined by
measuring a contact angle on one or both device surfaces. The contact angle can be a dynamic
or static contact angle, a sessile drop contact angle, a pendant drop contact angle, or a captive
 bubble contact angle. Lower contact angles generally refer to increased wettability of a device
surface. For example, an ophthalmically acceptably wettable surface of a device can have a
contact angle less than about 120 degrees. However, in certain examples, the devices can have a
~ contact angle no greater than 90 degrees, and in further examples, the device can have an
advancing contact angle less than about 80 degrees.
[00142] The ophthalmic devices cast molded using the molding surfaces disclosed herein can
-have ophthalmically acceptably wettable surfaces when fully hydrated, and may not require

application of a surface treatment or the presence of an IPN or pseudo-IPN of a polymeric
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[00147] Step 104 of FIG. 1 illustrates the step of using the first polymer to form a first portion of a
molding surface of at least one of a first mold member and a second mold member. Element 204 of
FIG. 2 illustNfe 3008t Rting first portion of the molding surface(s) compri&d/&BEOhEISHMY of the first
polymer. [00148] In one example, the step of using the first polymer to form the first portion of the
molding surface can comprise forming a matrix of the first polymer. The matrix can comprise a net-like
matrix of the first polymer. The net-like matrix can be formed into a sheet which can be cut and placed
in contact with the second portion of the molding surface to form the first portion of the molding
surface, or the matrix can be formed directly into a shape corresponding to the shape of the first
portion ofvbringolding surfaceldviveekedypie, dhiimatritheasnserdohmed iophthasmapdlairespasiging to
the shape O%%Per{(ff) eral 7pne of a coqtact Ien% FIGTB illtl%st%ar}estt[hr e different Qgéssirbléalggeag'
designs SXTIB AR SEFWNION RO ﬁcci“tl8rfh°e %ﬁgﬁémgf ae%er?f)]he(r)a SoIe 6f 8 contact fens. Tn 3A,
3B and 3@ It darpstinds-FBNref enpayaasifomwatthfragerthn fitet geoticn éod® cerobordiatbty Skifhén the art
will recognize that ther numerous methods of forming such magrices h.as. f :
njecion T e AP R R S AN e BRI S SR R o
polymer iscitkpsatdsedatablG. 2 as element 206. [00150] Step 108 of FIG. 1 illustrates the step of using
the secongggglmentp fopmaSRc PSRRI simalding eiage K sae-atlaast /e ofiadii mold

member and a Second mold membefr. Element 208 of FIG. 2 illuStrates the resultlng first portion of the

molding dwidergelsyrithabnia sy vesonsisang sppnctiletsodphtan OUPsN PSR e¥e @ithattistrates
the step ghopmQiRiBgLHRAEH POFtIRPRfiHae Meising UsRAe&RdI R éReontRe HiRR @ thadmalding
surface to form an entire molding surface. The entire molding surface is illustrated in FIG, 2 as element
210. WhéiKthe Wthiicle GrtE R AeRRFS IiRscaUdtifagesfHERAE oY BenRHERER RatAx of the
first polymarsdcivassimbatixHbairaies RadkdGeontéhe stepablisk)a theskecend palyaentnddaoh the
second portion of the molding surface can be a step of forming a conventional contact lens mold
member 615G 2 RSIRHIELInSIAdooLHERE AL MEG UPFAE LORT R OO A Bntire
lens surfadeiméy/cua) 2101 30kaR G HiyBadddsOb #EOR, anikibietwie prafkspariabvog 4 meofithtvpithition and
the second portion can comprjse the step of affixing .a matrix formed fram a first polymer qnto the
moling SCAREERG TR oTE I8 et T o Ch TRGHY G RE SHe Molcing
surface, tinelmedlidoitee divsiqgsaiyme owillbeorispiefeandith digaificontecmadihspettingscofritend
molding ( f the.se olo) AN the.matrix Krs eL:will"black”
portions ?#t er?ﬁ%%mgifftggeifo%%égg e é%%o%%%%y%%%éenﬂtﬁg 6n§ iggl m%%gr%% sﬁurface is

used to cdiseontiitan dpphHzahmicdbyicempeatibity rilisorb|dydngsbsiivrionil leosracment sdbver]
polymer Qéégﬁm@iﬁ RELEHERCRO T HAihQse AR BRI PR EnRCHIg kSt polymer matrix, and thus
n wi

the compositio be in direct contact with both the first portion of the molding surface formed by the

first polyr 9 AdhtrixOrhdrahpicdbnnspBPabhler tHidsomadikydiorelicedorisrsd By tRe sBba Yt her.
[00152] Igceaarampigatihe siefsaf forminghhne HEsiROMAR UphasantcRRtiaBceptisynalstiapisurface

and combining the first E%tion and the second portion can comprise, the same step. For example, the

second pRHHBTFFOMRe AT Rseniale eabmloycaly compriblscibr iTana My rReCeedti baRYSEr to
form a mpiginemibepemrlplisily theatsndweanionsaf e meeldboadesardand dubaegvidtietydhe first
polymer can be psed to form the second pqrtion of the molding surface, for example by depasiting the
ety A R e ek s e
polymer thaa resoilds donherising d veeseee exgariaidingem bgporiing dirstopdiiio ased dratedwiithng ssinface can
be config‘%]lgedrito orm. at Ieaﬁt&%eeﬁfi&annel on a surface of the device. In other words, the entire

er sur

t 1 . : :
channel car?rﬂ)egpaertsb*cgﬁleo ace of the' %gz?ce, such that the channel itself is part of the outer

surface c_iﬂﬂiéiievie‘e.@ﬂmpmmmm@,mh‘éﬁlmmmmmm@fir@tqmmn@ﬂisomehlydmgﬁla part of
the mat“éoﬁwh%é&qs%ﬁﬁg&a%&&ﬁgﬁﬁ;f.of e Ndng S Wiatke WL ANRIEREL R Jpeenaliy can

used to form a structure within a body of a device (i.e., the other part of the matrix is not used to form a

structurelBegraigddeeldGihb @edce)bsebobsbenyiees tHisiratodoitidi @f theamsrmmmyis papethathde
configured.to, form: floleast-LP R AR XIERINGIOR Rlieast RpaSHIfRSE Hifhe Savirginosa body of

the device. In other words, in this example, the matrix formed of the first polymer can be used to form
a channéh6ri BEGIRs Arsmiburlrdriadd@fine device and the matrix can also be used to form a
channel which is within and surrounded by the body of the device and in communication with the
cannel extending from the at least one surface of the
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WO 2012/013945PCT/GB2011/051100 device. In one example, such a channel can extend from a first
outer surface of the device into the device body without having a second outlet to a device surface
(i.e., the chanAaPEAR1BYe just one opening, the opening from the first outePSTit¢d2813&TIdthe only
opening, and the channel can extend into, but not back out of, the body of the device). In another
example, such a channel can extend from a first outer surface of the device into the device body and
then back out to a second opening on a surface of the device. In this example, the first opening can be
a different opening that the second opening. Additionally, the first opening can be on a first device
surface, and the second opening can be on the same device surface as the first opening, or can be on
a differenfggqfgre efithe deyiseadd athrpWRIESthadIlfPeNnGCan PRGN 1R aneriismdace of the
device, and the second opening can be on the anterior surface or on the posterior surface of the
device. [00¥8E DI MmpI8s e%quQB%ter perimeter of the matrices illustrated in FIG. 3 (300A, 300B
and 300Qpmay|be Bidplagddn HiEct coRiasivithéhadposianagtie netdipel susiacs formedfirsthe
second polymer, and so only tg%outir erimeters (3Q0A, 3(1 B, 30??‘?(:) of the maﬁrice&woul% comprise
the first pBPfOMRSH th RIS daFRRE A RRRORSS SI&‘(?E R EBRTPARB AT Prated il €ontact with
this moldipigsenifedtd, i yGhe flitergpay itheieys (30 Tkst 300Eoarnd the Oid \ing dubfaeete)dctonpridthgn outer
surface og rtkégnosllessfljce éﬁﬁgﬁ?@(ﬁ!ﬁy a eoortion of an edge of a contact lens), while the remaining parts of
the matrices Would B surrounde gi/ the polymerizable composition. Following curing, only the outer
perimetert¢248]A, 300Be 3308@pleptic eppeé seintgotha finstterd pudiate fofthéheeSitingrtiewic thedy,
while the&%@%@@ﬁ%&tﬁaﬁé@&@%&%@%ﬂ%‘d‘ DR\ Aty ﬂﬁ%&%ﬁgrPﬂé’m&EQ@XﬁC@o% g/f the first
toformt -soluble poly ly,

polymer use e matrices consisted of a water mer, the mold assem

demoldediéehigbmayioefiibefinsiainfydetenbeeineiriskesagtin arn be tmediatp pyshosteriielaprBdGeous
solution 10 gligselye.13g HSLARYMGHRP ERONMOMINGHRIPOMRE HEAHIH Shthi WSaaklinn Gidhe entire

matrix of the first' polymer, including the both the part of the matrix present on an outer surface of the

device aPEPRSkHeE mRelding et oL BRIX 678 Be fRapddireatr ity prbanRITRYTSSHRR o dy
having chanpelhiesenhavithingheisevicadabidihalphid nFaneaixampifatie Giepeoforabining
the first portion and the second portion can comprise attaching a matrix of t‘lee fi:ﬁi 9?0 y@b(‘ar to mold
member 18FRENBPEFOLERINY B8 IRE. SRRC AtiARGHRR Al S RFRIR SOMRSHIERS Fabing WS RS rent
non-moldingd eftsrent/\os A6 12 1033834 BR(ERACGHY 0IR /ahd BAD which eatehptdad thathapheofnatrix to a
mold member. The matrix 4A has g plurality,of oo 1 formed of the first polymerin a -moldin
region of RREARS E)i%Wﬁi(?ﬁ%g%aéﬁgége@o%r %Egp%%a gﬁ’é[Lr?OEI{’l}-r SRR e erﬁ?é%?g eﬁlsmgfgl?ﬁgfrrr:? er ’
formed ottt dissicpolypety Oae inHradirtoyaffikiithi ntiatracicoiiprisingrtize fingt phetionref tneenalding

surface to a,second.portion of a malding surface.to form an entire moldi urface. The matrix 4B has
aring of trﬁgt%?sf 8§ifygn"%%lﬁl &85('}% %%rolﬁ?%%ﬁ%??g%rigﬁ%?@eé Irrﬂg(t:rllgr\l/vqﬁ(%é%ﬁg%n be used to affix the
matrix to eAéN méihbel elsmimébidgsthetspddacdppravidiogtheesvaidipe) woetaddiePor@xhpepiacan

adhesiveigﬁ%g@a@gqgg-@ @gsg%g}ﬁlg@ag r_ing (_)f the matrix to_ affix the matrix to_a molq member, or
a weld can be formed between the non-molding ring of the matrix and a non-molding region of a mold

member 19ARY of HierskibpfilfSlymBluriratescheostenietnsingshe sesondopehaneioielfogB @rrseentd the
second postigsh e MRIGIRG Surfase anmdomeas eatrermateinchsii fRestB0dREk Klsorkalradncludes

a step 112 of placing a polﬁmerlzable composition in direct contact with the entire molding surface

210. In rensahee Femend el At Hikeidsilfestirte b rsring dits ppidemon hermridingisretasislo be a
polymerizagr:amBReYIRAsSHED Afe fafseyarpk. a silicon-containing polymerizable composition

israted WARG, 2 SEPeld et S0 B mibr SEIE TS P bR A Gee T RS
pre-polyrseitzedand phe-setaigurtipes bidths uidlbladeufatgnoe fiambian. entire molding surface. The
entire molding surface is illustrated in FIG. 2 as element 210. When the first portion of the
molding surface formed of the first polymer comprises a matrix of the first polymer such as a
matrix illustrated in FIG. 3, the step of using the second polymer to form the second portion of
the molding surface can be a step of forming a conventional contact lens mold member having a

conventional molding surface, i.e., a molding surface configured to mold an entire lens surface,
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[00157] Typically, the polymerizable composition is not polymerized before curing or polymerization of
the composition. However, polymerizable compositions may be partially polymerized before
undergoing Weufihy0psdtess. In some examples, the polymerizable compoSitidfGBri icehi¥fise a
polymer component which becomes crosslinked with other components of the polymerizable
composition during the curing process. The polymeric component can be wetting agent or comfort
agent. Alternatively, the polymeric component can be a polymeric component which is not a polymeric
wetting or comfort agent, which does not form an interpenetrating polymeric network or pseudo-IPN in
the lens body, or which is neither a polymeric wetting or comfort agent and does not form an IPN or
pseudo-IRNimthadensy ResbilRRd 98 Tira prrashtdalAeesieahie sMROsHPBSHERIsbeHRronsied in
containers, dispensing devices, or mold members prior to a curing or pol Periz tion pr}?cedur , as
described a2 mafeiRyBadiraraETst Rphanss 971 ﬂ}ﬂ%ﬁ’i‘f%ﬁ% g otl§ﬂ € $5f4¢€d on a
device- \WoIdifg 2/R13R45SRGIAGE? /o140 tedminchenaldidip s ytidas:(ithe, Aateirtiog tholflisg
surface used to mald an entire surface qf an ophthalmic devjce such as a Jens surface) of a female
mhold moRBEPEF 5P R G T o BT TS o8 bR e
member cicaseamidrigrlyppede, meainthes, dredititrivalé thelfimtepolyaraawitie‘bimbédrsowtidosbef dlsecond

mold member.or a posterior mold member, For example, the female | Apri

olding Sl S et e e PO A Rl M SO RO RGBSR IS
second nevakd melvban mplyﬂhﬁémhdé;s&ﬁ@gdtd@bpoéymlal'@ahbldcmmbiéipo.r wijoseatist ﬁi@dsﬁ@eﬂﬁber. For
example, | ?ﬁ@ﬁ?ﬁﬁa@‘ﬁﬁ&&i@% ehiackidesaipolding shstaas Jhakeefipgs tﬁf‘sﬁ?&dsﬁinﬂ&f suface of a

device SLPC as a lens produced in the mold member (e.g., the second 6r male mold member can have

a convexdathdheringompesiipsunibsy. foatiso} Tentaeimvthbritatschimshyparion:ef thsIdaidwder is
placed i”_sﬁ?ﬁ@%&ﬁ’fﬁé@%%ﬁ@@i@? PRAORLIMIRG %9%\4&@1‘@%9@&10@ i HbRigBagRHGIWeen
the molding surface of the first mold member and the molding surface of the second mold member.
The metHogRdYHEFRIIERANMGUdes a step 114 of forming a contact lens mold assembly by
placing tygogspiactieasdnalanpan ey ssispsontaet ity apetistheotaderot adesist shatiod ofvity

therebetween, For example, with reference to FIG, 2, following executign of ste%ém t

, the
polymeriZaRK RS R BT RBIRS ISR ORI T TR AP AR SRS & B%aﬁgg%ﬁ%? the
mold assesihly a1éx{Rplg0hAtsstend bortioa oethedntlsiatedivd Kan binphegesdunniniéeion
polymerizable composition.to form a polymeric device body which is contained in,a meld assembly, as
illustratedf %f@.@%%%?&%é’r?t%’fg E’c %r%np%in %dtﬁlee%?rbo%e%os? ﬂﬁgnﬁ%l&rﬁesr?gqgr%sp 868 ynhogit?rl\%t been
exposed tooddligiir facerne sabspipiehtyptbiy fiestipddyradiedy bamdsd & dolynrided zedosifi gemaonyefrogel

tact | body.. Duri ng, - iti I lze to f
e o B e S IR Cuing

116 can inwslade xpeding the sehyrdavkabks. endpracldse: berfipspodyner arfermfl dleepypRgnetic
radiation gifeelyeith BRIV IREHOMBARSDET Aldhf 181 RISEEOLCAMRARLRRRO TsXRMPle, the

curing 116 can include exposing the polymerizable composition to polymerizing amounts of heat,

microwaveashangieieralermgisnetaqe ¢f thedesicronn orarforistbe et sheagpkern RINGLH ahe

curing 11§,canaeeddeideicndnsstios ARMACSHIANSIRRAIT AYsIe BRSPS QVYORE deetce.
environment. For WO 2012/013945PCT/GB2011/051100 example, the curing 116 can occur in the

presencel @ itlog 8PS frarRlet e Maticatitly 1% RAbBE dirassd P IaRPPEAYME ke
polymerizahlBeceapasdidinstGiczabpeihremsedihe aefitecrizalklarcanepasaition teardawd] suchstddat the

lens body when processed (e.g., demolded, delensed, washed, packaged, sterilized, etc.) is,capable
of retainidhy RSB e U 0l Yo SRS e AL Rt oF the Thnit v ot 3 B

form a structure at a surface of the device). For example, the first portion of the molding surface

can be configured to form at least one channel extending from at least one surface of the device
into a body of the device. In other words, in this example, the matrix formed of the first
polymer can be used to form a channel which begins at an outer surface of the device and the
matrix can also be used to form a channel which is within and surrounded by the body of the

device and in communication with the cannel extending from the at least one surface of the
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[00161] 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 WE&RMAHAAMHEther or not one or more optional washing steps arB(RHBHAASHAP example,
a polymeric lens body which has not been exposed 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

hydrationgiesess ihoaiialiorsiiuly hwiater the Ry eldens MREYuRE stfLRnebinstiviteareef For
example, the polymeric lens body which has not been contacted by a liquid can omp{ise lens body
?1%‘?“5 C

present ifhg ASYACERYGEPEIRAES BREMRARSSLIRBRFbIOT SF¥ieN SRS rfacE & Process,
Or can CojifIrsie iRAMBOtheidsaitRCHvH aeiandanly antceddingethbenigliopdniasn dnd drenolding
process, or can comprise a confact lens hody in a tr r other device following dry delensing and dry
delensingcb?‘%%scg&&fﬂg H&@/é&%ﬁéb&%é}é@%fﬂb%ﬁ% %%]Hﬁﬁggﬁl%épg%%oto A fiquid %aﬁulcrgc?ude a
lens formshgreehpansmindfebnas arstlicarrcunfaiaiofjtholyenzddmetthordevicnbindy mihthahbpdk of a
lens, and a removable.component that gan be removed from.the lens b llowing pol ization.
The remo%ét??eac%er%%ng n%%?%g P au%%e?g%o%%t%gr?ﬁg Ude ﬁ@ga%)fgglﬁlned%%%nfgrrss?o ?&%e%@%%zﬁially
reacted nddfficren¢ reparinghthabdentsevhitivpeniagn ot dditonad s othel dindly eptash@ ¢ behenvdsirst

immobilizgd relafvg 40 A igassiosm &QHEQQF%M&%Q@Ré’ﬁ@i}?a@%m@&&%tt%@rh?é%ﬂaﬁﬁng,

understood 0 mcL:II}{J e one or more additives; including diluents, that can be removed from the
polymerizadtarks produditimicuenafige dariceidn athasyupsdoihsrdedameniag erscbesadhserein.
Thus, majgrials, QfHR P AABIS EOMRE RN S UM dNSHAR IREATLENG 98S liRkad: Qustiabty eroge-linked
or branched polymers of extractable WO 2012/013945PCT/GB2011/051100 materials that are not
cross-linktesion edessvidehaiaBisaized relative to the polymer backbone, network, or matrix of the
lens bodyod P§4162 Féiatasiegdhs pRiysMesiZaklmeempngiansuihy methetd ustra@Binddia, 1 can
optionally include a stegp 118 of separating the polymeric device body from téw%molc{(gwemb s of the
mold assafibyP s RS AaY he EidPlacaf dodifsst sPutks) Y48 iths BATATent BeVRe B8R K has
been rele@seddromirll shwidodingetirtadesousaly thdarnteit Ad@nbteen36AANPISBh20PCes thof

separating the polymeric lens body fram the mold member.can comprise g, demplding proce
resulting %#ﬁg%o%ﬁﬁaigq@ﬁglﬁ%%ergﬁéiHfﬁg% Sontic V?Ill mc?n%‘,%% ‘on y%nnnégeeﬁﬁr Mo 3%?8
surface ofdhpavitioling platades wusethto fatmtthe mpoliing iurins, bothy tikohotwinpetimetamGtidy
process, ol Ic. lens hody is locate I ns.i tact-with: | 0 nolding
surfaces %@@ﬁea%dgﬁﬂﬁ Wou]ba(;).eﬁ?e 10 moqé) er ?ﬁte? @ﬁﬂ% 34580 31&51}9@ &U&E%Eﬁee’ taﬁ'@r@aﬁ gfn

assem € one and only one mo member with whic polymeric lens

body renirdgn ehntantfol bwingrdéladidirgneimngepants pidhsimpindacwulshborsuimgundsdipstthertion of
the molding sHrface 204 foraesh S Rgeifisst RalyMsi 20k BLERDAMAiflerastAnalsing sestace.

When the step 118 of separating the polymeric lens body from the molding surfaces comprises a
demolding PrédessrasraisenRposipasatnes einitv rasaling derics bedynahiestas rRasHERGRME Sblymeric

lens bOd)ﬂfé%ﬁti&Q%éladerHMr%lﬁl@éHi?rﬂﬁ"ﬂiﬁl&rﬁkﬁf@@%ﬁé@%ﬁ?ﬂ ©fiaeRidiparpudagewidh which
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[00163] The method illustrated in FIG. 1 can optionally include a step 120 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 art organic solvent, to clean
dust or debris from the lens body, or to extract the ¥éns 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 120 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 120 results in a cleaned,

extracted or hydrated lens body 220, as shown in FIG. 2. The washing step 120 can optionally be
condiicted on 2 mold accembivy inchidina a nolvvmerie lene bodyy a nolvvmerie lene bhodyv remainina in



[00164] The washing step 120 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 |EWOBBHREE334th water or an agueous solution to form a hydratedAEREBRIALES1Ech 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. When the optional
washing step 120 includes a hydration step, the resulting output comprises a washed, hydrated
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the method illustrated in FIG. 1 can optionally include a step 122 of packaging the dev%eﬂﬁgg% to
na

produce 4Vafeasd PERItRsTHReIYEGCE Brovhiaiddneresian QbR tFé%ﬁé’Vgé] 4Ry

blister pagk,qéiabhaibentslialegaskadTer Alllagmitbe ohiae &f mdaaiading awdisvefeana saline
solution, in¢luding buffered saline salutions. In pne mple, the washing ste 12%angtp%ckfa%ing step
122 can BE R RRIEsHRmBLSE & @%l&%ﬁﬂa“aﬂgx ?l@’l‘é%glggw,%ﬂc%%%odl a P8iyMeticiens
body whighvlisgneingiey iaushiaean eaiiaciottng asliefaid, ille WMHDR0AR/0:S M ERE HIGBL0E4/051100
blister package or container with, a portion of packaging liguid which serves as.hoth a kaging
solution eﬁ?%%’%a%ﬁﬁﬁ %&%’%Qﬁg 0 lgpé)ga?hrr?p e,{%ﬁ‘e‘gfg&p%r%aﬁlngea%s %}cﬁsg%fr%ws{g%%%?%ge
conductemsidnukarenustypisipa thegecpalywsim|efithp otyldimg sntfstentior & xaviplasweadhtyivievo
molding surfaces of a maqld assemhly. a mol ( [o]] ; ' li ckage or
Container I B e B T e e the

viny! alcoteldcepobgriemiad e tweambie Spormebling gisardites snattin andiacneptioplding eagieif dtep 122
s includagdfy e MethRinibe dPRUa MY ME RAGHAGER RFKIALGHE YoRIBRYY de2ndRilliystrated
ustr

in FIG. 2. [00166] Optionally, the method illusfrated in FIG. 1 can further comprise one or more
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form an interpenetrating polymeric network or pseudo-IPN in the lens body, or which is neither
a polymeric wetting or comfort agent and does not form an IPN or pseudo-IPN in the lens body.
[00158] The present polymerizable compositions can be provided in containers, dispensing
devices, or mold members prior to a curing or polymerization procedure, as described herein.

Referring back to FIG. 1, in step 112, the polymerizable composition is placed on a device-
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CLAIMS 1.A method of manufacturing an ophthalmic device, comprising: (a) placing a polymerizable
composition comprising at least one hydrophilic monomer in direct contact with an entire molding
surface coniiR8dR(B18&t mold an anterior or posterior surface of an ophthBffii&BLESHAN (b) curing
the polymerizable composition in direct contact with the entire molding surface to form a polymerized
reaction product comprising a polymeric ophthalmic device body, wherein a first polymer is used to
form a first portion of said molding surfaceconfigured to mold the entire anterior or posterior surface of
an ophthalmic device, a second polymer is used to form a distinct second portion ofsaid molding
surface configured to mold the entire anterior or posterior surface of an ophthalmic device and, when

combinedyhaisHoRkifisshapR SecondPattirnm inamdhe el aaidomitine safRc e ariged to

mold the entire anterior or posterior surface of an ophthalmic device. 2.The method of claim_ 1, wherein
the first pBRitalisHprise st bivs Sr{rcsicshalEBRGy R WIRPTE AoPhA mgwéaviﬁ@?%mohm
copolymeendalthaoneihaehef aay nam@éstabisolbe aFinareisldngetiist Polvimeritecioatiskismember,

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). '

[00159] 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 molding surface of the
first mold member and the molding surface .of the second mold member. The method
illustrated in FIG. 1 includes a step 114 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. 2, following execution of step 114, the
polymerizable silicone hydrogel composition 212 is located in the contact lens-shaped cavity of
the mold assembly 214.

[00160] At step 116, the method illustrated in FIG. 1 includes curing the polymerizable
composition to form a polymeric device body which is contained in a mold assembly, as
illustrated in FIG. 2 as element 216. 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
composition polymerize to form a polymeric lens body. Thus, the curing may also be
understood to be a polymerizing step. The curing 116 can include exposing the polymerizable
lens precursor composition to a form of electromagnetic radiation effective in polymerizing the
components of the lens precursor composition. For example, the curing 116 can include
exposing the polymerizable compdsition to polymerizing amounts of heat, microwave radiation
or ultraviolet (UV) light, among other forms of electromagnetic radiation. The curing 116 can

also include curing the compositions in an oxygen-free or nearly oxygen-free environment. For
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NICHIGO G-POLYMER. WO 2012/013945PCT/GB2011/051100 4. The method of any one of claims
1-3, wherein the second polymer comprises polypropylene. 5. The method of any one of claims 1-4,
wherein theV{2a0d2/0Li the first polymer to form the first portion of the mofé§ikEBAHAS Bdprises
injection molding the first polymer. 6. The method of claim 5, wherein the step of injection molding the
first polymer uses a process setting selected from the group consisting of melt temperature from about
180C to about 250C, barrel temperature from about 180C to about 250C, throat temperature from
about 30C to about 70C, mold tool temperature from about 30C to about 95C, holding time from about
1 second to about 5 seconds, injection speed from about 50 mm/second to about 250 mm/second,

plasticizing speediiomakeyt § A mnlaraonst trakast 3PQiripésesonticiiagtionsasesaraufiagm about

50 Bar to about 180 Bar, holding Pressure from about 10 Bar to about 200 Bar, back pressure from

about 5 BioisAaRsEFer s ol X R benspirrathS PR Zab e ARImRBHHAIN o AF AP SRS BYLIATHIE 1-6,
e o st ol ety vl e dse s pdcastt
polymer GFIBTLIE B BHEEN TR SO ABE LR SO ncPA RAOTES! SRERPAE olymer.
9. The mesheglobslabontacneasein the method further comprises the step of
[00161] 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 exposed 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
monomérs, oligomers, partially reacted monomers, or other agents which have not become
covalently attached or otherwise immobilized relative to the lens-forming component. The
removable component can also be understood to include one or more additives, including
diluents, that can be removed from the polymerized lens product during a cleaning, extraction,
or hydration procedure, as discussed herein. Thus, materials of the removable component can

include linear uncross-linked or slightly cross-linked or branched polymers of extractable
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combining the matrix and the second portion of the molding surface to form the entire molding surface
prior to the step of placing the polymerizable composition comprising in direct contact with the entire
molding surk¥ee201PIFIHE method of any one of claims 1-9, wherein the stePH/ GBiHY H&1i98t polymer
to form the first portion of the molding surface comprises applying the first polymer directly onto a
pre-formed molding surface formed of the second polymer. 11. The method of claim 10, wherein the
applying the first polymer directly onto a pre-formed molding surface comprises casting the vinyl
alcohol into a pre-formed mold member comprising the second portion of the molding surface formed
of the second polymer. 12. The method of any one of claims 1-11, wherein the method further

comprisegmifigiale i raleasing dhannhuperie aphihinbnigsderiaaddabedarldist tbetfiestpiyien of the
molding surface and the second ortigg?gf the molding surface, and the polymeric ophthalmic device

body is relaSRAS SRR SEBI Borfidhf ($HhR9MbIding surface before the device body is released
from the fostpRrtionakihampldirgmiyiacazabR ddirpoittions] dicmethiod dhcliained 1n1PGyliesain the
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body which has been released from all the molding surfaces used to form it 218.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, entire molding surface of the molding surfaces 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 molding surfaces 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 molding surface comprising the first portion of the molding surface 204 formed using the
first polymer 202, or can be a different molding surface. When the step 118 of separating the
polymeric lens body from the molding surfaces 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 entire molding surface or portion of a molding surface with which it remained in
contact following the demolding process. The polymeric lens body can be delensed from the
entire molding surface or a portion of the molding surface of the male mold member or from
the entire molding surface or a portion of the molding surface of the female mold member,
depending on which mold member the polymeric lens body remains in contact with following
the demolding process. Alternatively, the step 118 can comprise a combination demolding and
delensing process, where the lens body is released simultaneously from all of the molding
surfaces used to form it. When at least one of the molding surfaces used to form the lens body
comprises a water-soluble polymer, the separating process can involve applying a liquid to the
lens body and the molding surface (in the form of a mold assembly, a single mold member, a
pair of molding surfaces an entire molding surface or a portion of a molding surface, the
molding surface(s) being either in contact with, or separated from, the non-molding portion(s)

of the mold member(s) to at least partially dissolve the water-soluble polymer and thereby
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14. The method of any one of claims 1-13, wherein the method further comprises releasing the
polymeric ophthalmic device body from at least the first portion of the molding surface by contacting
the device DNS@\28RP1BR4irst portion of the molding surface with a liquid. 1FCiHeRAEHIT W0claim 14,
wherein the contacting the first portion of the molding surface with the liquid results in the liquid at least
partially dissolving the first portion of the molding surface. 16. The method of any one of claims 1-15,
wherein the polymerizable composition comprises at least one silicon-containing monomer, and the
polymeric ophthalmic device body comprises a silicone hydrogel ophthalmic device body. 17. The
method of any one of claims 1-16, wherein the entire molding surface comprises an entire molding
surface cesléigerda lermmoblala frostehio nsldmpesofface@iditel diqajdnskthim polen seprephthpdocisdevice

body com(%ﬁsc%%%_%%l%@%p%rcgrpga%(l)%gsso %%Xh. 18. The method of any one of claims 1-17, wherein
the first portion of the molding surface 1s contigured to form at least one channel on a surface of the

devicee. [001GHe midthcaedfodniflusteatstciniii$i 1 11 Zamepsienaltiharfilsdp arstap d2hefvalshing sbeface is
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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 120 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 120 results in a cleaned, extracted or hydrated lens body 220, as shown
in FIG. 2. The washing step 120 can optionally be conducted on a mold assembly including a
polymeric lens body, a polymeric lens body remaining in contact with one molding surface, a
polymeric lens body which has been fully released from all the molding surfaces used to form
it, and can be conducted repeatedly as part of the manufacturing process.

[00164] The washing step 120 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 hot been contacted by a liquid
prior to the hydration step, or can combrise a polymeric lens body which has previously been
contacted by a liquid. When the optional washing step 120 includes a hydration step, the
resulting output comprises a washed, hydrated polymeric device body 220.

[00165] - After the separating step 118, and the optional washing step 120, the method
illustrated in FIG. 1 can optionally include a step 122 of packaging the device body to produce
a packaged ophthalmic device product 222. 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 120 and
packaging step 122 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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(a) a first portion formed of a first polymer, wherein the first portion is configured to cast mold a first
region of the surface of the contact lens; and (b) a distinct second portion formed of a second
polymer, wh¥fa91e188ond portion is configured to cast mold a second reRfidi(diahgd/etitee of the
contact lens, whereinthe district first and second portions of the molding surface are combined to form
a single molding surface, and wherein the combination of the distinct first and second portionsis
configured to form the entire molding surface to cast mold said entire anterior or posterior surface of
the contact lens. '

blister package or container with a portion of packaging liquid which serves as both a
packaging solution and a washing solution. In another example, the separating and packaging
step can be conducted simultaneously by placing a polymeric lens body in contact with a mold
assembly, two molding surfaces of a mold assembly, a mold member, or a molding surface in a
blister package or container with a portion of packaging liquid which serves to release the lens
body by dissolving the vinyl alcohol copolymer mold member(s) or molding surface(s). When -
the optional packaging step 122 is included in the method, the resulting output is a packaged
polymeric device body 222, as illustrated in FIG. 2.
[00166] Optionally, the method illustrated in FIG. 1 can further comprise one or more
inspection steps 124. In the example illustrated in FIG. 1, 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 acceptability 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) 124 as illustrated in FIG. 1 is a packaged inspected
device body 224, 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.
Following the step 124 of inspecting the packaged device body, the blister pack or container
containing the packaged, inspected device body 224 can be sealed, and subsequently sterilized,
as shown in optional step 126 of FIG. 1, 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
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member(s) or molding surface(s) comprising the vinyl alcohol copolymer. The result of step 126

is a packaged ophthalmic device product 226 as illustrated in FIG. 2.
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CLAIMS

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

(a) placing a polymerizable composition comprising at least one hydrophilic monomer in
direct contact with an entire molding surface configured to cast mold an anterior or
posterior surface of an ophthalmic device; and

(b) curing the polymerizable composition in direct contact with the entire molding
surface to form a polymerized reaction product comprising a polymeric ophthalmic

device body,

wherein a first polymer is used to form a first portion of said molding surfaceconfigured to
mold the entire anterior or posterior surface of an ophthalmic device, a second polymer is
used to form a distinct second portion ofsaid molding surface configured to mold the entire
anterior or posterior surface of an ophthalmic device and, when combined, the distinct first
and second portions form the entire said molding surface configured to mold the entire

anterior or posterior surface of an ophthalmic device.

2. The method of claim 1, wherein the first polymer comprises at least one vinyl

alcohol copolymer which is not an ethylene-vinyl alcohol copolymer.

3. The method of any one of claims 1-2, wherein the first polymer comprises

NICHIGO G-POLYMER™,
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4. The method of any one of claims 1-3, wherein the second polymer comprises
polypropylene.
5. The method of any one of claims 1-4, wherein the step of using the first polymer

to form the first portion of the molding surface comprises injection molding the first polymer.

6. The method of claim 5, wherein the step of injection molding the first polymer
uses a process setting selected from the group consisting of: melt temperature from about 180°C
to about 250°C, barrel temperature from about 180°C to about 250°C, throat temperature from
about 30°C to about 70°C, mold tool temperature from about 30°C to about 95°C, holding time
from about 1 second to about 5 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.

7. The method of any one of claims 1-6, wherein the step of using the first polymer

to form the first portion of the molding surface comprises lathing the first polymer.

8. The method of any one of claims 1-7, wherein the step of using the first polymer

to form the first portion of the molding surface comprises forming a matrix of the first polymer.

9. The method of claim 8, wherein the method further comprises the step of

combining the matrix and the second portion of the molding surface to form the entire molding
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surface prior to the step of placing the polymerizable composition comprising in direct contact

with the entire molding surface.

10. The method of any one of claims 1-9, wherein the step of using the first polymer
to form the first portion of the molding surface comprises applying the first polymer directly

onto a pre-formed molding surface formed of the second polymer.

1. The method of claim 10, wherein the applying the first polymer directly onto a
pre-formed molding surface comprises casting the vinyl alcohol into a pre-formed mold member

comprising the second portion of the molding surface formed of the second polymer.

12. The method of any one of claims 1-11, wherein the method further comprises the
step of releasing the polymeric ophthalmic device body from both the first portion of the
molding surface and the second portion of the molding surface, and the polymeric ophthalmic
device body is released from the second portion of the molding surface before the device body is

released from the first portion of the molding surface.

13. The method of any one of claims 1-12, wherein the method further comprises
releasing the polymeric ophthalmic device body from at least the second portion of the molding
surface using a process which does not involve contacting the device body or the second portion

of the molding surface with a liquid.
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14. The method of any one of claims 1-13, wherein the method further comprises
releasing the polymeric ophthalmic device body from at least the first portion of the molding

surface by contacting the device body and the first portion of the molding surface with a liquid.

15. The method of claim 14, wherein the contacting the first portion of the molding
surface with the liquid results in the liquid at least partially dissolving the first portion of the

~ molding surface.

16. The method of any one of claims 1-15, wherein the polymerizable composition
comprises at least one silicon-containing monomer, and the polymeric ophthalmic device body

comprises a silicone hydrogel ophthalmic device body.

17. The method of any one of claims 1-16, wherein the entire molding surface
comprises an entire molding surface configured to mold a posterior surface of a contact lens, and

the polymeric ophthalmic device body comprises a polymeric contact lens body.

18. The method of any one of claims 1-17, wherein the first portion of the molding

surface is configured to form at least one channel on a surface of the devicee.

19. The method of any one of claims 1-17, wherein the first portion of the molding
surface is configured to form at least one channel extending from at least one surface of the

device into a body of the device.
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20. An ophthalmic contact lens mold member that includes a molding surface
configured to form an entire anterior or posterior surface of a contact lens, the molding
surface comprising:

(a) a first portion formed of a first polymer, wherein the first portion is
configured to cast mold a first region of the surface of the contact lens; and

(b) a distinct second portion formed of a second polymer, wherein the second
portion is configured to cast mold a second region of the surface of the contact lens,
whereinthe district first and second portions of the molding surface are combined to form a
single molding surface, and wherein the combination of the distinct first and second
portionsis configured to form the entire molding surface to cast mold said entire anterior or

posterior surface of the contact lens.
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