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di scl osure relates to ophthal m c device nolds conprising a highly anorphous
vi nyl al cohol polymer, ophthal m c devices including ocul ar inSﬁ%ts @nd
contact | enses cast nolded using a nold formed froma highly a gﬁﬁ fs

vinyl al cohol polynmer, and related nmethods. BACKGROUND [ 0002p100489&303]
nmol di ng nmet hods of produci ng opht hal m ¢ devices, such as ocular inserts and
contact |enses, a reaction m xture or polynerizable conposition is commonly
cured in a device-shaped cavity defined by a first nold nenber with a
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t hernopl astic polynmer into nold-sh d ities. Exanples of thernoplastic
pol ymers which can be used to ﬁéﬁ§§%Wﬁgﬁhbtgﬁevice nmol ds i ncl ude

non- pol ar thernopl astic polymers, such as pol ypropyl ene, polystyrene, and
pol yet hyl ene; and pol ar thernopl astic pol yners, such as ethyl ene-vi nyl

al cohol copol yners and pol y(vinyl al cohol) honopol yners. When cast nol di ng
opht hal m ¢ devices, after placing the polynerizable conposition in the

first nold nmenber, the first and second nold nenbers are placed together or
coupl eBlEBet her to forma nold assenbly with an ophthal m ¢ devi ce-shaped

cavity ebe en. The. nold assembly i hen . cured olynerize.the
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devi ce-shaprshsCanyit ycétol tfogyr@ dpbsieiidldgvices including ocular inserts and contact
lenses cast molded using a mold formed from a highly amorphous vinyl alcohol polymer, and

related methods.

BACKGROUND

[0002] In cast molding methods of producing ophthalmic devices, such as ocular inserts and
contact lenses, a reaction mixture or polymerizable composition is commonly cured in a device-
shaped cavity defined by a first mold member with a device-forming molding surface and a
second mold member with a device- forming molding surface, or a female and male mold
member, respectively. The mold members are typically produced by injection molding a
thermoplastic polymer into mold-shaped cavities. Examples of thermoplastic polymers which
can be used to make ophthalmic device molds include non-polar thermoplastic polymers, such
as polypropylene, polystyrene, and polyethylene; and polar thermoplastic polymers, such as
ethylene-vinyl alcohol copolymers and poly(vinyl alcohol) homopolymers. When cast molding
ophthalmic devices, after placing the polymerizable composition in the first mold member, the
first and second mold members are placed together or coupled together to form a 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.
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| enses, including silicone hydrogel contact |enses, have been cast nol ded
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However, the use of many forms of PVOH has been found not to be ideal for use as ophthalmic

device lens molds. For example, as the traditional melt processing temperature and thermal
degradation temperature of unmodified PVOH are almost the same, it is very difficult to use
these materials to injection mold ophthalmic device molds.

[0005] While some modified forms of PVOH have been proposed for use as ophthalmic
device molds, these modified forms of PVOH still retain some of the undesirable properties of
unmodified PVOH, such as, for example, high crystalline content which can reduce light
transmission through the material. Although the prospect of using forms of PVOH to mold
ophthalmic devices could be attractive, these undesirable properties make it difficult to use
either modified or unmodified forms of PVOH in commercial production of ophthalmic

devices, including ocular inserts and contact lenses.



nmol ds conprising new types of materials for cast nol di ng opht hal m c devices
i ncluding silicone hydrogel ophthal mc devices, for new ophthal mc devices
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devi ce-shaped cavity of the nold assenbly. [0010] A net hod of the present
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device. The method can comprise the steps of providing at least one highly amorphous vinyl
alcohol polymer having an average level of crystallinity of less than 35%; and using the at least
one vinyl alcohol polymer to form at least one of a first mold member and a second mold
member, the first mold member comprising a molding surface configured to mold an anterior
surface of an ophthalmic device and the second mold member comprising a molding surface
configured to mold a posterior surface of an ophthalmic device, the first mold member and the
second mold member configured to form an ophthalmic device-shaped cavity therebetween
when combined as a mold assembly.

[0009] A method of the present disclosure can further comprise the steps of placing a
polymerizable composition comprising at least one hydrophilic monomer in the first mold
member or the second mold member; and assembling the mold assembly by contacting the first
mold member and the second mold member so as to form the ophthalmic device-shaped cavity
therebetween with the polymerizable composition contained in the ophthalmic device-shaped
cavity of the mold assembly.

[0010] A method of the present disclosure can further comprise the step of curing the

polymerizable composition in the mold assembly to form a cast-molded polymerized reaction



product in the ophthal mc device-shaped cavity of the nold assenbly, the
pol yneri zed reaction product conprising a polyneric ophthal mc device body.
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a convex molding surface configured to mold a posterior surface of a contact lens, the first
mold member and the second mold member can be configured to form a contact lens-shaped
cavity therebetween when combined as a mold assembly, and the polymerized reaction product
can comprise a polymeric contact lens body.

[0013] In one example, the at least one highly amorphous vinyl alcohol polymer can
comprise or consist of a vinyl alcohol homopolymer. In another example, the at least one highly
amorphous vinyl alcohol polymer can comprise or consist of a vinyl alcohol copolymer.

[0014] The at least one vinyl alcohol copolymer can comprise or consist of an acetoacetic
ester group-containing vinyl alcohol copolymer. In one example, the acetoacetic ester group-
containing vinyl alcohol copolymer can comprise units of vinyl alcohol, and units of an

acetoacetic ester group having a structure represented by structure (1):

R6 R7
| ]
—¢tC—Cy— R} RY
| ] ||
R® X C—C—R>
OR! OR?

M
wherein each of R1 and R2 of structure (1) independently is a hydrogen atom or an acetoacetyl

group and at least one of R1 and R2 is an acetoacetyl group, and each of R3, R4, R5, R6, R7,



R8 XI C R5 oRI oR2 (1) wherein each of Rl and R2 of structure (1)
I ndependently is a hydrogen atom or an acetoacetyl group and at | east one
of Rl andwB2oi213s4acet oacetyl group, and each of R3, ReCTRB20RAM510¥, WO
2012/ 013944PCT/ GB2011/ 051099 Docket No. :
[ PL0044WO03] and R8 of structure (1) independently is a hydroggn aé m. or an
organic group, and X is a single bond or a bonding chain. In a 8?13% 0
exanpl e, the acetoacetic ester group-containing vinyl alcohgblomapaiQosgr can
conprise units of vinyl alcohol having a 1, 2 diol structure represented by
structureéZ): R6 R7 Il R4 _ ) o

and R8 of structure (1) independently is a hydrogen atom or an organic group, and X is a single

bond or a bonding chain. In another example, the acetoacetic ester group-containing vinyl

alcohol copolymer can comprise units of vinyl alcohol having a 1, 2 diol structure represented

by structure (2):
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~ wherein each of R3, R4, R5, R6, R7, and R8 of structure (2) independently is a hydrogen atom
or an organic group, and X of structure (2) is a single bond or a bonding chain. In yet another
example, the acetoacetic ester group-containing vinyl alcohol copolymer can comprise units

having a structure represented by structure (3):

—('CHz—(|3Hﬁ—

© O
[0015] The at least one vinyl alcohol copolymer can comprise or consist of a vinyl alcohol
copolymer which has been partially acetalized. In one example, vinyl alcohol copolymer which
has been partially acetalized can comprise vinyl alcohol units having a 1, 2 diol structure

represented by strucfure 2):
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wherein each of R3, R4, R5, R6, R7, and R8 of structure (2) independently is a hydrogen atom
or an organic group, and X of structure (2) is a single bond or a bonding chain.
[0016] The at least one vinyl alcohol copolymer can comprise or consist of vinyl alcohol

units having a 1, 2 diol structure represented by structure (2):



11l RB Xc ¢ RS Il OH OH (2) wherein each of R3, R4, R5, R6, R7, and R8 of
structure (2) independently is a hydrogen atom or an organic group, and X
of structwoeo(22)13948 a single bond or a bondi ng chain. | rCysB2anatsh®p
exanpl e, the acetoacetic ester group-containing vinyl alcohol copolynmer can
conprise units having a structure represented by structure (3)D &%g%ﬁ,

[ 0015] The at | east one vinyl alcohol copolyner can conprise or e & of a
vinyl al cohol copol ymer which has been partially acetalized.[P]10040W&03]
exanpl e, vinyl alcohol copolynmer which has been partially acetalized can
conprise vinyl alcohol units having a 1, 2 diol structure represented by
structure (2): R6 R7R® R’
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wherein each of R3, R4, RS, R6, R7, and R8 of structure (2) independently is a hydrogen atom
or an organic group, and X of structure (2) is a single bond or a bonding chain. In another

example, the at least one vinyl alcohol copolyrher can comprise or consist of vinyl alcohol units

having a 1, 2 diol structure represented by structure (4):
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[0017] In another example, the at least one vinyl alcohol polymer can have a melting point
from about 140 °C to about 190°C.
[0018] In another example, the at least one vinyl alcohol polymer can have a glass
transition temperature from about 60°C to about 85°C.
[0019] In another example, the at least one highly amorphous vinyl alcohol polymer can be
water-soluble.
[0020] In yet another example, the at least one highly amorphous vinyl alcohol polymer can
comprise or consist of NICHIGO G-POLYMER™ (Nippon Gohsei, Osaka, Japan).
[0021] In a method of the present disclosure, the step of placing the polymerizable
composition in one of the first mold member or the second mold member can comprise placing
a polymerizable composition comprising at least one silicone monomer, silicone macromer,
silicone prepolymer, or combination thereof, and at least one hydrophilic monomer in the first

mold member, and wherein the ophthalmic lens body comprises a silicone hydrogel contact lens

body.



I C-C-)- (2) wherein each of R3, R4, R5, R6, R7, and R8 of structure (2)
I ndependently is a hydrogen atom or an organi c group, and X of structure
(2) is awongixibaad or a bonding chain. [0016] The at | eaSiGE20E/05109y]

al cohol copol yner can conprise or consist of vinyl alcohol units having a
1, 2 diol structure represented by structure (2): WO 1et No:
2012/ 013944PCT/ GB2011/ 051099  Docket No.: [P10044wW03] Re R7 PPENgic.y)-
R3 R4 [P10044WO03]

[0022] In a method of the present disclosure, the step of using the at least one vinyl alcohol
polymer to form at least one of the first mold member and the second mold member can
corﬁprise injection molding the at least one of the first mold member and the second mold
member. The process of injection molding the vinyl alcohol polymer can comprise forming the
at least one of the first mold member and the second member using a process setting selected
from the group consisting of: melt temperature from about 180°C to about 250°C, barrel
temperature from about 180°C to about 250°C, throat temperature from about 30°C to about
70°C, mold tool temperature from about 30°C to about 95°C, holding time from about 1 second
to about 5 seconds, injection speed from about 50 mm/second to about 250 mm/second,
plasticizing speed from about 100 mm/second to about 300 mm/second, injection pressure from
about 50 Bar to about 180 Bar, holding pressure from about 10 Bar to about 200 Bar, back
pressure from about 5 Bar to about 25 Bar, and any combination thereof.

[0023] The method can further comprise the step of releasing the polymeric ophthalmic
device body from the at least one mold member of the ophthalmic device mold assembly
comprising the at least one highly amorphous vinyl alcohol polymer. The step of releasing the
device body from the at least one mold member can comprise a wet demolding step, a wet
delensing step, or a wet demolding and delensing step. In one example, the wet demolding step,
wet delensing step or wet demolding and delensing step can result in the mold member
comprising the at least one highly amorphous vinyl alcohol polymer being at least partially
dissolved.

[0024] The present disclosure is also directed to a silicone hydrogel contact lens body,
comprising a cast-molded silicone hydrogel polymerized lens body comprising the reaction
product of a polymerizable composition, the polymerizable composition comprising at least one
silicone monomer and at least one hydrophilic monomer; wherein the lens body is cast-molded
in a mold assembly comprising a first mold member and a second mold member, at least one of
the first mold member and the second mold member comprising or consisting of at least one
highly amorphous vinyl alcohol polymer having an average level of crystallinity of less than
35%. Inone example, the at least one highly amorphous vinyl alcohol polymer can comprise or
consist of a vinyl alcohol homopolymer. In another example, the at least one highly amorphous

vinyl alcohol polymer can comprise or consist of a vinyl alcohol copolymer. In yet another
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example, the at least one vinyl alcohol polymer can comprise or consist of an acetoacetic ester
group-containing vinyl alcohol copolymer, or a vinyl alcohol copolymer which has been
partially acetalized, or a vinyl alcohol copolymer which comprises vinyl alcohol units having a
1, 2 diol structure, or any combination thereof.

[0025] The present disclosure is also directed to a mold member for cast molding an
ophthalmic device body, comprising a mold member comprising a molding surface and a non-

molding region, wherein at least the molding surface of the mold member comprises or consists

of at least one highly amorphous vinyl alcohol polymer having an average level of crystallinity

less than 35%. In one example, the at least one highly amorphous vinyl alcohol polymer can
comprise or consist of a vinyl alcohol homopolymer. In another example, the at least one highly
amorphous vinyl alcohol polymer can comprise or consist of a vinyl alcohol copolymer. In yet
another example, the at least one yinyl alcohol polymer can comprise or consist of an
acetoacetic ester group-containing vinyl alcohol copolymer, or a vinyl alcohol copolymer which
has been partially acetalized, or a vinyl alcohol copolymer which comprises viny! alcohol units
having a 1, 2 diol structure, or any combination thereof.

[0026] Any and all features described herein and any combination of such features are
included within the scope of the present épplication 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
[0027] Fig. 1 is a flow chart illustrating steps of a method for producing an ophthalmic

device.
[0028] Fig. 2 is a flow chart illustrating certain inputs and outputs of the method of FIG. 1.

DETAILED DESCRIPTION
[0029] It has been discovered that ophthalmic device molds, including ocular insert molds
and contact lens molds, made of at least one highly amorphous vinyl alcohol polymer can be
used to cast mold polymeric ophthalmic device bodies, e.g., polymeric ocular insert device

bodies and polymeric contact lens bodies.
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few regions of three-dimensional ordering on atomic length scales. The highly amorphous vinyl
alcohol polymer can be a highly amorphous vinyl alcohol homopolymer, or a highly amorphous
vinyl alcohol copolymer. In polymers, érystalline regions can arise from intramolecular folding
of the polymer, from stacking of adjacent polymer chains, or from both. Polymers can contain
both crystalline and amorphous regions. Degree of crystallinity is commonly used to describe
the crystalline content of a given polymer, with a degree of crystallinity of O indicating a
completely non-crystalline (amorphous) polymer and a degree of crystallinity of 1 indicating a
completely crystalline polymer. Crystalline content can also be expressed as a percentage, with
an average level of crystallinity of 0% indicating a completely non-crystalline (amorphous)
polymer and an average level of crystallinity of 100% indicating a completely crystalline
polymer. The degree or level of crystallinity can be determined using differential scanning
calorimetry (DSC). For example, the degree or level of crystallinity can be determined using
DSC by heating a sample of the polymer at a heating rate of 10°C/minute from 0°C to 250°C,
and determining the degree or level of crystallinity based on the first cooling and heating cycle
conducted on the same. As used herein, the highly amorphous vinyl alcohol polymer is
understood to be a vinyl alcohol polymer with an average level of crystallinity from about 0%
to about 35%, including, for example, a vinyl alcohol polymer with an average level of

crystallinity less than or equal to 35%, or less than or equal to 30%, or less than or equal to



[ 0023] The nmet hod can further conprise the step of releasing the polyneric
opht hal m ¢ device body fromthe at | east one nold nenber of the ophthalmc
devi ce noWd 2ameaBdaky conprising the at | east one hi ghlypramsrhousiomnyl

al cohol polynmer. The step of releasing the device body fromthe at |east
one nold nmenber can conprise a wet denol ding step, a wet delenﬁéqg tep, or
a wet denvol ding and del ensing step. In one exanple, the wet de <t &'step,
wet del ensing step or wet denolding and del ensing step can [BRO4EWOD3| he
nol d nenber conprising the at | east one highly anorphous vinyl al cohol

pol ymer being at |east partially dissolved. [0024] The present disclosure is
al so di #¥etadess than osiennal v 80%y o lessctharcorrrigaiali to | 16¥s oblsasy thar engruakionl§ e or

cast - ”%&ﬁ%b&ﬁt' 510/% DGR S50 % R XF&& '16%‘ a%%ﬁﬁ ?@%yorcﬂgpra'b%tnﬂs% e afepRct i on
product of a pol'ynerr zabl e’conposition, t he pol yneri zabl e conposition

conpr i s3tig atfroneatmit 0796 tsbbaut @6%. nonomer and at | east one hydrophilic

nonomner; erej he lens body i.s cast-nolded in a nold ass I onpri sing
el T3 ey R v o St s e S R R
ol d el 22N dilleuseend nol d member conprising or consisting of at |east
one highl%ﬂannr hous vigéh al cohol pol yner having an average | evel of

cryst al 10031ty &he visyk alephol wischaying enk Zedighgirusture RE thet higldy masphoupiviml y
anor pho i TR i ro..G j f J ohol
nomopory bl PSS SbmBLy P Eokf o 11 (RBpA iR IR A o BBl e

al coholrepebgntrbycshiucimong@)i se or consi st of a vinyl al cohol copolyner. In
yet another W0 2012/013944PCT/ GB2011/ 051099 Docket No.: [P10044W03]
exanpl e, the at™l efst one vi nyl al cohol polynmer can conprise or consist of
an acetoacet | St rqupgeont ai ni ng vinyl al cohol copol ynmer, or a vinyl
al cohol copol yngr pﬁich|haq been partially acetalized, or a vinyl alcohol
copol yner whi chrécoxpses—¢—r al cohol units having a 1, 2 diol structure,
or any conbination thergof.| [0025] The present disclosure is also directed
to a nold nenber for ca®H &bl di ng an ophthalni% devi ce body, conprising a
nol d menber conprising a nolding surface and anon-nnlding regi on, wherein
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represented by structure (4): ‘
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0027]Fig. 1 is a flow chart illustrating
steps of a nethod for producing an ophthal mc device. [0028]Fig. 2 is a

fl ow charwoi2biumase4at i ng certain i nputs and outputs of tireTraa2bochsodfooFl G 1.
DETAI LED DESCRI PTI ON [0029] 1t has been discovered that ophthal m c device
nol ds, including ocular insert nolds and contact |ens nolds, nt&m oat

| east one highly anorphous vinyl alcohol polyner can be used to cast nhold
pol ymeri ¢ opht hal mi ¢ device bodies, e.g., polynmeric ocul ar i[PE®EE W3 ce
bodi es and polyneric contact |ens bodies. W 2012/013944PCT/ (GB2011/ 051099
Docket No.: [P10044W03] [0030] As used herein, a vinyl alcohol polyner is a
pol ymer conpri nqlat | east one unit of a vinyl alcohol functional group.
The vinyl alc QLCponner can be a vinyl al cohol honopol ynmer or a vinyl

al cohol copng' r.'irvinyl al cohol hornopol yner is a pol ymer conprising only
repeating unit oj a vinyl alcohol functional group, i.e., poly(vinyl

al cohol) (PVOH), ar a nodified formof PVOH such as a form of PVOH which
has been physifariy ¢onbi ned (i.e., not reacted or co-polynerized) wth
ingredients s pj asticizers which nodify the properties of the PVOH,
such as, for exangle, the nelting tenperature to allow the PVOH to be

i njection nol ded. HA vi nyl al cohol copolyner is a polynmer conprising at

| east one unit of a vinyl alcohol fuysctional group and units of a
functional group which is not a vinyl alcohol, and thus is distinct froma

vi nyl 08380l Qamghe%l}éq structure basis, a total content of vinyl alcohol units of structure (4)
present in a molecule of the highly amorphous vinyl alcohol polymer can be from about 0.1%
to about 30%. In another example, from about 0.3% to about 20%, or from about 0.5% to 25%,
or from about 3% to about 16%, or from about 0.5% to about 15%, or from about 0.1% to about
10%, or from 0.1% to about 1.5%, or from about 0.4% to about 1.2% of the total number of
units present in a molecule of the polymer can comprise vinyl alcohol units of structure (4).
[0037] The highly amorphous vinyl alcohol polymer can comprise units of a diacetyloxy
group. For example, the highly amorphous vinyl alcohol copolymer can comprise units of 3, 4-
diacetyloxy-1-butene. '

[0038] The highly amorphous vinyl alcohol copolymer can be fully or partially saponiﬁed.
(i.e., all or at least one ester group present in the polymer has been reacted, for example, heated
with an alkali, to produce a free alcohol group). In other words, all of the ester groups present in
the vinyl alcohol copolymer, for example, acetoacetic ester groups, may have been substituted
with hydroxyl groups through saponification, or only a portion of the ester groups may have
been substituted with hydroxyl 'groups through saponification. The highly amorphous vinyl
alcohol copolymer can be saponified to a degree of at léast 50 mol. %, or of at least 60 mol. %,
or at least 70 mol. %, or at least 80 mol. %, or at least 90 mol. %.

[0039] In one example, the highly amorphous vinyl alcohol copolymer can comprise or
consist of an acetoacetic ester group-containing vinyl alcohol copolymer. The acetoacetic ester
group-containing vinyl alcohol copolymer can comprise units of vinyl alcohol, and units of an

acetoacetic ester group having a structure represented by structure (1):
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[ 0031] The term "hi ghly anorphous vinyl alcohol polyner” refers to a vinyl

al cohol polyner containing a | arge nunber of anorphous regions and thus few
crystalliwe 2oegiienag, i.e., few regions of three-di nensi ecalGReEIS10%g oOnN
atom c length scales. The highly anorphous vinyl alcohol polynmer can be a
hi ghl y anor phous vi nyl al cohol honopol yner, or a highly anDrphﬁgaﬁykﬁyl

al cohol copolyner. In polyners, crystalline regions can arise from

i ntranol ecul ar folding of the polyner, from stacki ng of adj dee0td4padoB er
chains, or fromboth. Polynmers can contain both crystalline and anorphous
regions. Degree of crystallinity is commonly used to describe the
crystalline contggntr’0of a given polyner, with a degree of crystallinity of O
indicating a conplefely non-crystalline (amorphous) polynmer and a degree of
crystallinity—efcC+dhndi c&i®j a conpletely crystalline polyner. Crystalline
content can al sd belexprdssdd as a percentage, with an average |evel of
crystallinity ofR® 09% o™ arthﬂg conpl etely non-crystalline (anorphous)

pol ymer and an average | vg” of crystallinity of 100%indicating a
conpletely crystalline pQPyﬁ%?. The degree or J.evel of crystallinity can be
determ ned using differential scanning caloriﬁé%ry (DSC). For exanple, the
degr ee wherkiaveath of R tansRabe stiictuye Claninbepeti@dnely i B dgdiogén@oRSCE dhycitedietyly a

le of th | j t 10C¢/ mi nut 0 oC, and
cot or i FPHR SHHE TGP OoR el S 6F speye Rt eichpr ghckpagenl B R nE s &b a8Bol 1 ng
and heagi aslgtﬁm{ezﬁwﬁﬂe‘s&{de@hm all}ArcEeBionf S AASREAINCERUP, anHP@o t@BhuYe (1)

anor phous vi nyl cohol polymer i's understood to be a Vinyl alcohol polymer
wi t h anisaveglegong ey abopding pgegm-éﬂ hejonganic grovmeatiogturolh cen bbaualkgaygup.

i ncl udi for i o] I W I | cOf
cryst al P04, )" PESEHM P il BEOR P ok of WeiGadllo RUEE B SBHE 0 o

| ess t hawuciore @Qpadsentoin tiDaddd22L10d 8der4d?aiip-CBRAhihE 05y A®ohol dapolyater Nan be

[ P10044VWW003 %,,9r | es n or equal.to 20% _ or |less than or equal to
5o _or FitBabofals db bt 3 oy SORRY inseBmateCuect Peatsa ShoN Tt r om
about 194 hEmBRUFtunAS Y& diFferdnit BfPedBO Bloupd Phebdnt DMt Gle BF 10008 FrodP Bt 17%
to about 25% [003% The hi ghly "anmor phous vi nyl al cohol pol ynmer can conprise

vinyl - E6rieabei 3030 phiheriglahnamber ofiugits presert i the, mploads cam gompiisg| undE @bhol
i LR Lol hrwetigil, bR LS pr P 1p 0 oo
st r uct wasoneiypes fotregbaouy 02ttp wbowtred® qf2hase MBitRihay comprise units of structure (1). In
another example, from about 0.3% to about 20%, or from about 0.5% to 25%, or from about 3%
to about 16%, or from about 0.5% to about 15%, or from about 0.1% to about 10%, or from
0.1% to about 1.5%, or from about 0.4% to about 1.2% of the total number of units present in a
molecule of the copolymer can comprise units of structure (1).
[0041] The vinyl alcohol units of the acetoacetic ester group-containing vinyl alcohol
copolymer can comprise or consist of vinyl alcohol units having a 1, 2 diol structure. The vinyl
alcohol units having a 1, 2 diol structure can comprise or consist of vinyl alcohol units having a
1, 2 diol structure represented by structure (2):
RS R’
~

R® X C—C—R?

OH OH

@
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R3RA 1IN RB xRS OH OH (2) 4, R5, R6, wherein each of R3, Ric and R8 of
structure (2) independently is a hydrogen atom or an organic group, and X
of structwoeo(22)13948 a single bond or a bondi ng chain. [@®034]E2n11205m@becul ar
structure basis, a total content of vinyl alcohol units of structure (2)
present in a nolecule of the highly anorphous vinyl alcohol pob NGgan be
fromabout 0.1%to about 30% In another exanple, from about 0.§%¥ooabout
20% or from about 0.5%to 25% or from about 3% to about 16P400as WM
about 0.5%to about 15% or from about 0.1%to about 10% or fromO.1%to
about 1.5% or fromahout Q. 4%to gbout 1.2%of the total number of units

pr esent Whereia egph eCRT. & oR’, quRpc@PQrPg of stapetersprindepepdanly inp ByHOBCHPIOT of
of 1 he. B e R Bt P a R Phel b o ain. o1 “consi St of
vi nyl aj0f42jol Omia molavliangireture basig)iadbtabtoruat uf ginybgreawd mhigdoibsfrusturai) ur e
(4): present in a molecule of the acetoacetic ester group-containing vinyl alcohol copolymer can be
from about 0.1% to about 30%. In another example, from about 0.3% to about 20%, or from
about 0.5% to 25%, or from about 3% to about 16%, or from about 0.5% to about 15%, or from
about 0.1% to about 10%, or from 0.1% to about 1.5%, or from about 0.4% to about 1.2% of
the total number of units present in a molecule of the copolymer can comprise vinyl alcohol
units of structure (2).

[0043] The acetoacetic ester group-containing vinyl alcohol copolymer can comprise units

having a structure represented by structure (3):

—¢CH,—CHy—
O_ﬁ_CHZ—ﬁ—CH3
o] 0 3).
[0044] On a molecular structure basis, a total content of units of structure (3) present in a
molecule of the acetoacetic ester group-containing vinyl alcohol copolymer can be from about
0.1% to about 30%. In another example, from about 0.3% to about 20%, or from about 0.5% to
25%, or from about 3% to about 16%, or from about 0.5% to about 15%, or from about 0.1% to
about 10%, or from 0.1% to about 1.5%, or from about 0.4% to about 1.2% of the total number
of units present in a molecule of the copolymer can comprise units of structure (3).
[0045] In another example, the highly amorphous vinyl alcohol copolymer can comprise or
consist of a vinyl alcohol copolymer which has been partially acetalized (i.e., at least one
oxygen atom double-bonded to a carbon atom present in the copolymer has been reacted, for
example by an acid catalyzed reaction, to form an acetal or ketal group). The vinyl alcohol
copolymer which has been partially acetalized can comprise vinyl alcohol units having a 1, 2

diol structure. The vinyl alcohol units having the 1, 2 diol structure can have a 1, 2 diol

structure represented by structure (2):
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WD 2012/ 013944PCT/ GB2011/ 051099 Docket No.: [P10044W03] (4). [0036] On
a nol ecul ar structure basis, a total content of vinyl alcohol units of
struct ur ewO4p1ypmssent in a nol ecul e of the highly anorplreussB2zoniyisi@bcohol
pol ynmer can be from about 0.1%to about 30% |In another exanple, from about
0.3%to about 20% or from about 0.5%to 25% or from about 3% q{?gp

16% or from about 0.5%to about 15% or from about 0.1%to ab@ﬁ? % or
fromO0.1%to about 1.5% or from about 0.4%to about 1.2% of[pidua4nadosl
nunber of units present in a nolecule of the polyner can conprise vinyl

al cohol units of structure (4). [0037] The highly anorphous vinyl alcohol
pol ymer can co ié units of a diacetyl oxy group. For exanple, the highly
anor phous vi nyl ohol copglymer can conprise units of 3, 4- diacetyloxy-1
-but ene. [0038f" Cﬁ'@hﬁy rphous vinyl al cohol copolymer can be fully or
partially sapongfi dh_iJ e.,—alsl or at |east one ester group present in the
pol ynmer has been reacte for exanpl e, heated with an alkali, to produce a
free al cohol group). Inc@thﬂr words, all of the ester groups present in the
vi nyl al cohol copolyner for exanple acet oacé?) c ester groups, may have

been sub titut i dr ax Wp throu nifi.cation

port1 onvBrepifedtel s RaHEECE, o R BE b S B AR R SR SRy Ao edp O
t hr oughat6a P ah bigagici gddup, Iﬁkﬁxmfghhau@r(mi@faamgle\/bdmylloralbﬁﬂdiﬁg ckfifol ymer can be
saponlfle to a degrg; of at |east, 50 nol qgr.of at least 60 nol. % or

at | east0044) np On agnofseulsr siruciue bggs.ragiptal @/entfeﬂi oh¥inybaleehad gnitpet stoietu@ao] | n

one exaiBefs intd¥RofRbEBbY 1HRNBLA Q%ﬁolvdoﬁbﬂ'ynfék GAkAhat 8RS ﬁé?f%ﬂl CRBaGRANGH BE OF
consi st of an acetoacetic ester group-containing vinyl al cohol copol ymer.

The aceireaebemtd). Ette rabgutoif)s.claranathst axpmpleydromlaboiid).3%dp abywted0%.a0r feampr i se
uni tS St 0444 BLRONGE roANboHok To Bl I6AE! R T 024 B uHLYRA A 2

structure represe

about 0.1% to about 10%, or from 0.1% to about 1.5%, or from about 0.4% to about 1.2% of
the total number of units present in a molecule of the copolymer can comprise vinyl alcohol
units of structure (2).

[0047] The vinyl alcohol copolymer which as been partially acetalized can be fully or
partially saponified. The vinyl alcohol copolymer which has been partially acetalized can be
saponified to a degree of at least 50 mol. %, or of at least 60 mol. %, or at least 70 mol. %, or at
least 80 mol. %, or at least 90 mol. %.

[0048] In one example, the highly amorphous vinyl alcohol polymer can be a vinyl alcohol
polymer which is visibly soluble in water or an aqueous solution at room temperature (e.g.,
about 20-25 degrees C). For example, the highly amorphous vinyl alcohol polymer can be a
polymer for which 50 grams or more of the polymer are visibly fully soluble in 1 liter of
deionized water at 20 degrees C (i.e., the polymer is soluble at a level of at least 5% wt/wt in
water) as determined using a standard shake flask method as known to persons of ordinary skill
in the art. In another example, the highly amorphous vinyl alcohol polymer can be a polymer
for which 100 grams or more of the polymer are visibly soluble in 1 liter of deionized water at
20 degrees C. In another example, the highly amorphous vinyl alcohol polymer can be a
polymer for which 150 grams or more of the polymer are visibly soluble in 1 liter of deionized

water at 20 degrees C. In yet another example, the highly amorphous vinyl alcohol polymer can
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WD 2012/ 013944PCT/ GB2011/ 051099 Docket No.: [P 10044W03] R6 R7 Il -(- C
- C-)- RBRAIIIIl RB XCCR5 ORL OR2 (1) wherein each of Rl and R2 of
struct ur ewOp1vmempendently i s a hydrogen atom or an acetovamoylosgeup and
at least one of RI and R2 is an acetoacetyl group, and each of R3, R4, R5,
R6, R7, and R8 of structure (1) independently is a hydrogen atQm,o NaD
organi c group, and X of structure (1) is a single bond or a bo ‘ﬁ% &hai n
The organi c group of structure (1) can be an al kyl group. 1(0PARE4®O0E]

nol ecul ar structure basis, a total content of aectoacetic ester group units
of structure (1) 1Cpresent I n the acetoacetic ester group-contai nl}\rll\g

al cohol b&apelynes o ahighe2G0 gigmsyumons. afothe polyesi targ yibly solyblseln teaa@f |n

every ”@éﬁﬁk@d%%&&ﬁ@d%%@@édﬂeh when the total nunber of units of

different types of grou present in the nolecule is 100% from about 0.1%
t o aboul002%% oWhehdotnuidaintoradtyeiilng theumglily amoqﬂmnﬂa vingl alb@hotrpdlemet eandame

For med SIOVELeGH B B o0t For “Vame JEF il bR aBOUY b e “lbut 60

of t hosglnufvringd Bﬁ&le%mﬁdrfc@n BBildss tieh 250 wm;umé déf,lhtm o 18 SHaRers exz0pne,
from about 0.3%to about 20% ,or from about 2p% or from about 3%

to aboud2yPéw, ordessthasl: %ﬁ%&?u/m oy atn, o6 s thfs%S f@rZ(WrB nﬁlaémm orgessdhand)-dpout
10% ordf mmlﬂdaly%t&%s ARUhintd ?H0a Y saﬁlﬁlmaa@@ HégrQes‘&’/om InARGWkakpR /O att he

total nunber of "units present in a nolecule of the copol ymer can conprise
uni t s off steerctramseniftance cao®4 Igspibay DAPS cal28pMa] daynit &esethanHb0Cces Yawt i ¢

ester géa%@r lgssntﬁﬁl o b()]igccy ﬁ(ﬂ}//}nz %l CO%en a highly amorphous vinyl alcohol polymer with a

low rate of oxygen transmittance is used to form a mold member used to cast mold an
ophthalmic device, due to the low level of oxygen transmittance of the mold member, 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 mold members
formed of the highly amorphous vinyl alcohol polymer having low rates of oxygen transmission
and can involve curing the polymerizable composition in the presence of an oxygen-containing
or oxygen-rich atmosphere to form tﬁe polymeric ophthalmic device, although it is also possible
to cure the polymerizable composition in the presence of a low oxygen or essentially oxygen-
free atmosphere, such as, for example, an atmosphere rich in nitrogen gas or an inert gas.

[0050] The highly amorphous vinyl alcohol polymer can be biodegradable. For example,
the highly amorphous vinyl alcohol polymer can have a level of biodegradability of at least
40%, or at least 50%, or at least 60%, after a standing time of about 30 days as determined
using test method ISO 14851 with a sample of about 600 ml, about 300 ml of standard testing
solution, and a temperature of about 25 degrees C.

[0051] The highly amorphous vinyl alcohol polymer of the present disclosure can be
relatively transparent to visible light. When the transparency of the solid, dry polymer is
measured as percent haze, the percent haze of the polymer can be less than 30%, or less than
27%, or less than 24%, or less than 22%, or less than 20%, or less than 18%.

[0052] The highly amorphous vinyl alcohol polymer of the present disclosure can have a
relatively low level of UV light transmittance. The UV light transmittance through a mold
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copol ymer can conprise or consist of vinyl alcohol units having a 1, 2 diol
structure. The vinyl alcohol units having a 1, 2 diol structure can

conpri se wo 20aBsit of vinyl al cohol units having a 1, 2c@igB0st0sSW®bUr €
represented by structure (2): R R7T 1l C- C-)-- RBRRAIIIl RB XCCR5 II
OH OH (2) WD 2012/ 013944PCT/ GB2011/ 051099 Docket No. : [PlBgC %HQQS]

[P10044WO03]

member formed of the polymer can be less than 15% (i.e., more than 85% of the UV llight is not
transmitted). The UV light transmittance through the molci member can be less than 10%, or
less than 5%, or less than 3%. When mold members 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 of the mold member. For example,

more than 500pW, or more than 750 pW, or more than 1000 pW, or more than 1200 pW, or

more than 1500 uW of UV light can be applied to the exterior of the mold member 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.

[0053] The highly amorphous vinyl alcohol polymer can be a thermoplastic vinyl alcohol
polymer, i.e., a vinyl alcohol polymer that becomes liquid or malleable when heated and freezes
to a glassy state when sufficiently cooled, and which can be repeatedly re-melted and re-
molded. J

[0054] The highly amorphous vinyl alcohol polymer can be an extrudable vinyl alcohol
polymer, i.e., a vinyl alcohol polymer that can be processed by pushing or drawing the pblymef
through a die for form an object of a desired shape.

[0055] The highly amorphous vinyl alcohol polymer can be a vinyl alcohol polymer
suitable for injection molding, i.e., a vinyl alcohol polymer that can be processed by heating the
polymer to a fluid state and injecting it into a mold to form an object of a desired shape. The
vinyl alcohol polymer suitable for injection molding can have a melting point below its
decomposition temperature. For example, the melting point can be more than about 20°C, more
than about 40°C, more than about 60°C, more than about 80°C, or more than about 100°C below
the decomposition temperature of the polymer. In one example, the decomposition temperature
of the vinyl alcohol polymer can be about 300 °C.

[0056] In one example, the melting point of the vinyl alcohol polymer can be from about
140°C to about 190°C, from about 155°C to about 180°C, from about 160°C to about 172°C, or

from about 150°C to about 230°C. In another example, the glass transition temperature of the
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wherein each of R3, R4, Rs, RG, R7, and R8 of
structure (2) independently is a hydrogen atom or an organic group, and X
of structwoeo(22)13948 a singl e bond or a bondi ng chain. [@04Z]jE2n11205n®becul ar
structure basis, a total content of vinyl alcohol units of structure (2)
present in a nolecule of the acetoacetic ester group-containi nlﬁ &‘2& .

al cohol copol yner can be from about 0.1%to about 30% In anot & 3rrpl e,
from about -0.3% to about 20% or from about 0.5%to 25% or [Proogdwigmsy 3%
to about 16% or from about 0.5%to about 15% or from about 0.1% to about

10% or fromO0.1%to about 1.5% or fromabout 0.4%to aboout 1.2% of the
total nUiRPecobpl pplymer gandsdiom pboup6076) ta ebout 85TC. o ehowbp 3 relp abai 888mpsFi se

vinyl  ah.6aReluc¥abd & ougfgo@cture (2). [0043] The acetoacetic ester
group-cont al ni ng vi ny cohol copol ymer can conprise units having a

st ruct uf085Tlepr Esent qmrtha;alastexanmaler ghd Bjghly lamGHghotis ozlﬂazl (a’sc)oho[ POl AeOvf ahe

or esont PFR PGt NG RoF SRR R g Se B oRbBT O, i

al cohol jagg@pol ymer can be fromabout 0.1%to about 30% I n anot her exanpl e,
from about 0.3%to about 20% or  from about 0 5% to 25% _or from about 3%
to aboul0038oq &he thigly BerPheissuinyl alsgbrlt copgbymesy cany spmp®ue dlogleNohbout

10% or, uofﬁbgmepwlt%lﬁ@g ?Fﬁlcého@%nt@ﬁt & Wik F)QPVI?I p?]lédf?otl Qoﬁgﬁufte Athe Wafrity he

total n uni esent in a nolecu e copol yner can conprise
units odf the um@tmmn( @)the WO@hal]cohplammltwcr exchepinits of héylm @}wwlatlmh@lhous

vi nyl al coh MRE1L5€) onsi st of VI n aI

copol yrr%lrnor |cﬁ8’ﬁas tﬁé’é%se%ar 1;:l?lgllvlmﬁ Elgﬁof&yr?er Gn'd Cat™ eas F %gk&nygen
at om dailédhel, bespdetﬂ/ely) Taheclaglhlp rngirpioup vixse alcohsl &dpelym&pcrhy vera viagl dﬂe@hml
react ed, for exang r cid, catal yzed actl on, to formzn acet or
ketal dioBeiger Fang p Nwla ce wd%mtégswpz&rﬁte R R Ftial feahpub gyt gepisr t on

acet al | #R4ufaR abQIPDYES Grostd? Yﬂan%r%ﬁﬁél'to ldl%dt%s @Y@;gtéa&r Zhah or2qf19b aBdut YedeUr €.
The vinyl "al cohol units havin ructure can have a 1, di ol

struct Lg’f@atcprébare@reqqp@]dompogtt’}jj/g,tgw@er(tlzgn 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 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%, greater than or equal to about 5%, or less than or equal to about 5%. The
percentage of vinyl alcohol units in the polymer chain can be expressed as on a weight percent
basis, or a molar percent basis.
[0059] The highly amorphous vinyl alcohol copolymer can be a vinyl alcohol copolymer
other than an ethylene-vinyl alcohol copolymer (i.e., the highly amorphous vinyl alcohol
copolymer is not comprised of units of ethylene). The highly amorphous vinyl alcohol
copolymer can be a vinyl alcohol copolymer essentially free of ethylene units. The vinyl
alcohol copolymer can be a vinyl alcohol copolymer which does not comprise ethylene-vinyl
alcohol units having a structure represented by structure (5):
e G GHs gt Ghe-CH

La

)

where m and n of structure (5) independently are integers of 1 or greater.
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[0060] It has been discovered that ophthalmic device molds made of the highly amorphous
vinyl alcohol polymers described herein can be used to cast mold ophthalmic lens bodies.
Ophthalmic devices can be demolded, delensed or both demolded and delensed from molds
made partially or entirely of one or more highly amorphous vinyl alcohol polymers using “wet”
demolding, delensing or both demolding and delensing methods, i.e. methods involving the
application of a liquid to the device body and the mold assembly or mold member or molding
surface. Ophthalmic devices can also be demolded, delensed or both demolded and delensed
using “dry” demolding, delensing, or both demolding and delensing methods, i.e., methods
which do not involve application of a liquid to the device body and the mold assembly or mold
member or molding surface. Unlike molds made of PVOH having low amorphous content, the
molds made of highly amorphous vinyl alcohol polymers can be formed by injection molding,
or can be formed by compression molding, continuous compression molding, thermoforming,
etc. Further, use of these molds made of at least one highly amorphous vinyl alcohol polymer to
mold silicone hydrogel ophthalmic devices can result in device bodies having surfaces that are
ophthalmically acceptably wettable without application of a surface treatment to the device
surfaces and without the presence of components in the polymerizable composition that form an
interpenetrating network (IPN) of a polymeric wetting agent in the device body.

[0061] One or more of the highly amorphous vinyl alcohol polymers disclosed herein can
be used to form at least one molding surface, or mold member, or mold assembly used to cast
mold an ophthalmic device. For example, a molding surface of a mold member can be formed
by injection molding the highly amorphous vinyl alcohol polymer, by machining the highly
amorphous vinyl alcohol polymer, or by both injection molding and machining the vinyl
alcohol polymer. The machining can comprise lathing, or ablating, or both lathing and ablating
the highly amorphous vinyl alcohol polymer to form all or a portion of a molding surface.
[0062] The at least one mold surface, or mold member, or mold assembly formed of the
highly amorphous vinyl alcohol polymer disclosed herein can be a first mold member
comprising a molding surface configured to mold an anterior surface of an ophthalmic device.
The at least one mold member formed of the highly amorphous vinyl alcohol polymer can be a
second mold member comprising a molding surface configured to mold a posterior surface of

an ophthalmic device. The at least one mold member formed of the highly amorphous vinyl
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OH OH (2) wherein each of R3, R4, R5, R6, -7,

K and R8 of structure (2) independently represents a hydrogen atom or an
organi ¢ gwoupi2/ase4 X of structure (2) is a single bond ecTaEwndisng9chain.

[ 0046] On a nol ecul ar structure basis, a total content of vinyl alcohol
units of structure (2) present in a nolecule of the vinyl aIco@oI fﬁgolyner
whi ch has been partially acetalized can be fromabout 0.1%to B%ﬁ 0% In
anot her exanple, fromabout 0.3%to about 20% or from aboutfp03¥MaID325%
or fromabout 3% to about 16% or from about 0.5%to about 15% or from
about 0.1%to about 10%% or fromO0.1%to about 1.5% or from about 0.4%to
about 1alpohobpolymer eat bg bethrmpfanst @pldmpmbermoapsisingianmalding siefasecafigpigd to

COPOl Y MRbICANAATR JuPod b oBHEARAL dUALL Sunflfa SLOHE T Prleber gag}gﬁs}l{gﬁgy of

vi nyl copol ymer een partirally ace | ze
parti al lmyldseronfaéd @dfigiied tv nyd a abstaielsurfaqalanephthhingl dbvee. Hdbe dirgandld al | y

acetal i zed, can saponi fied to a degree.of east 5 |.. %. or, of  at
east 65T it 2R moldEfnetsBefh Hogongpinad Lo foE8nanpBImic AEVigPShaPed sy
90 ol . ca¥ity (B4R IWedan WHRn EXAfilRE Boldt Hembir @Rl YheadBIndRIE meniek arkl otbled RO y mer
can be a vinyl alcohol polynmer which is visibly soluble in water or an

aqueous? B8ldassemblat room tenperature (e.g., about 20-25 degrees C). For

exanpl cgosd)e gk AABRPROUR AR acolec OlPborRal TR beNnke AOhITREer OF

whi ch grams or nore of t ynmer are Vi ein1liter
of dei oniazetymeaicetevice vAichlsgrdensg @eqri pleced inlventact witle thei @ngwictivd er with an | evel

of at | east 5%.w/ i N ter), as determ.,ned. usin t andar d shake.f| ask
oLt o SEton Beiiht dued B MBSkt of SR o A TG SRR beRRF S Frace
exanpl esontdoed yght Yedab IR0 darivd Mghr SnCarisp teydtfieas 81 tHeescier) W Yood. I or
whi ch 100 grans g@ nore.of the polynmer are visibly soluble in 1 liter of
dei oni 7% skanele. He osplag igeid gan eompise pingeil Blgnpn culanmset Ry &Y MShous

vinyl  alcobalspRehdice %dr}ng?oﬁngfhmﬁaua@an Wi cChnd PIVIIAE®isRn (i the
polymer are visibly solublein 1 1iter of deionized water at 20 degrees C.

I n yet Qpfsnaldy, theagybaranserhantviogiprige adorgodadiveryvdenice, atlieghestic dovigever bethn WO

2012/ Ol\%ﬁélrfl Iﬁg {)c%eﬁ“oﬂig'érp %gilgiggses 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.
[0064] The at least one molding surface, or mold member, or mold assembly formed of the
highly amorphous vinyl alcohol polymer disclosed herein can be a first mold member
comprising a molding surface configured to mold an anterior surface of an ocular insert. The at
least one mold member formed of the highly amorphous vinyl alcohol polymer can be a second
mold member comprising a molding surface configured to mold a posterior surface of an ocular
insert. The at least one mold member formed of the highly amorphous vinyl alcohol polymer
can be both a first mold member comprising a molding surface configured to mold an anterior
surface of an ocular insert, and a second mold member comprising a molding surface
configured to mold a 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.
[0065] 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
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Docket No.: [P10044W03] be a polynmer for which 200 grans or nore of the
polynmer are visibly soluble in 1 liter of deionized water at 20 degrees C.
[ 0049] Whewoforxrmasv44nt o a dry film the highly anorphousperraa20almsoil

pol ymer can have a |low rate of oxygen transm ttance. For exanple, the rate
of oxygen transmttance through a dry filmfornmed of the pol YNB[ cke?ﬁ

|l ess than 2.0 cc 20[1/nR2 day atm or less than 1.5 cc 201.1/n2 8ay af)m or
|l ess than 1.0 cc 2011/ nR day atm or less than 0.5 cc 2011/ rfR1GbeyWad03)] or

| ess than 0.2 cc 20pt/n2 day atm as determned for a dry sanple at 20
degrees C. | n another exanple, the rate of oxygen transmnittance can be | ess
t han 0. GOLPIISE EUIVRP aptglior syrfacgsand ﬁ&ﬁn@VBG’@StE%OTZMfPFW%m% copagisthe nan
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|l ow rate of oxygen transmttance Is used to forma nold nenber used to cast
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conposi tion in the presence of an oxygen-‘containing or ‘oxygen-rich

at nos pheaténdlusiefaorision prarestipy aptid 2onepht hal mi ¢ device, although it is also
oSS! 0! B0b8), S bYEad? 8hy HRHi42 Bl PucE AUMROSH Lchibel e il REERENCR ARl B how
oxygen or €ssentl a ee at’ ere as, tor exanple, an
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rel ativel y | ow | evel of UV I |ght transm ttance. The W/ light transm ttance

t hr ougHneld Fagraber\and Sher sscond gwibmembey oam posadiggred to form a contact lens-shaped

cavity therebetween when the first mold member and the second mold member are combined as

a mold assembly.

[0067] 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
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Docket No.: [P10044W03] nenber forned of the polymer can be | ess than 15%
(i.e., nore than 85%of the UV light is not transmtted). The UV |ight
transm t twoceizisugh t he nmol d nenber can be | ess than PO¥GER11/Bs®9t han
5% or less than 3% Wien nmold nmenbers fornmed of the polymer having Iow w
light transmttance are used in a curing process involving theJR ﬁ%‘@

light, the level of UV Ilight transmtted into the device-for b P‘ty may
need to be high, and thus a high |evel of incident UV |ight [Prmomwmmo be
applied to the exterior of the nold nenber. For exanple, nore than 5001aW
or nore than 750 RW or nore than 1000 RW or nore than 1200 BtW or nore
than 150Gt pertign of thoviens-germing mobding syrfacefan @om@smtpertmrofdhe He-fermigg

menber

fomor bfthultae: fldiiids PEASEAR a0dPaliPlke U abidale 104, % BakIBWRoh O, |
| i ght |theddns- fnmymglrrl(ﬁdvng lverfadd dauldosiprise o pertmnefrine l}:neifcﬁnmn@ntolqmg surfaceasi ng
bulb life, 53].The apor phous vinyI al cohol polyner can be a
thernoplflglélf'{gcal\ﬂphﬁlzméq %f%?ﬁ%t gf ﬁe i.e., a vinyl alcohol polyner that
beconmes[0bé$ui dTOpicATRI, Ivaﬁshl@sﬂ/\ﬁﬁemlﬁge@mﬁhlmwde‘vﬁ@@msm Qpicd| REEY twd alddd when
suffici ently cool ed, . and whi ch can_be repeatedly re-nmelted and renvol ded.

[ 0054] THEMRFTE S/ calﬁ%}nﬁﬁdes ogin g mod c@steanb EpoTl?FnET’ aagld yeebere g sigehrad vi ny|
al cohol ;Rel VI, bel as mbl&d Y(%g&ﬂer &l eahe!la @i dc?érgﬁé etd%jillt? AR eﬁcﬁlsﬂ"@%npy

pushi ng or draw ng t e polymer through a or forman object of

desir edexshnabe for[ moléﬁ]gTheomagrﬂlelys, aadr phtheswei mgld mérobére Icalp@blylms'e @ﬁlﬁr be a

Vi nyl UI tabl.e for tion I d| yl aI cohol
ool ymer o Ra el By I8t sBmiRe e piGer R IB R efory i Bl anc

i nj ect Id’tga donvénbstical qmilﬁy ledss fferidih@molline airfaoé u@addiesmcﬁled Iﬁ)lsaﬁer suFfaee wf @y

al cohol pol r swtab for, injectjon nplding can have a [tin oi.nt
bel ow ilE8s- Eér: BFo Ehé%yﬁé?la%%éhe psid ’é‘ﬁ@h‘iﬂ with g £eneaye i @ngégﬁi cedsin pe

more thapmRB s 20rst FBIE mchRr 8PQYEmAE tnol IR Entled 24hPRe Uhol8 Yrem BB ALH Han
about 80C, or nore than about 100C bel ow t he deconposition tenperature of

t he polopmesx mpllingnsurfage igptieéerred e asle sevppd gnald arembenpe p male molst membery Thy |
R g e
about 1\51&6 assembledt witBOéhchf other abofieim 15Qﬁolt10a£bmhly. 1AREpative  foobimnadadiet 150C
to about 230C. |n another, ex e, t transition tenperature t he
WO 20120@§§1gﬁ’gf%/s @41 ﬁﬁfS i@a%)le, mo?ci3 a sem% ies comprising more than two mo cfi
members or mold members that are shaped or structured differently than described above, can
be used with the highly amorphous vinyl alcohol polymers 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.
[0069] The highly amorphous vinyl alcohol polymer can be used to form at least one
molding surface, or mold member or mold assembly (i.e., at least one mold) for molding
polymeric ophthalmic device bodies. 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 highly amorphous vinyl alcohol polymer can be heated to form a molten
thermoplastic polymer. The molten thermoplastic polymer can be dispensed into a mold cavity
in the shape of an ophthalmic device mold. In one example, the mold cavity can include one or

two optical quality contact lens forming molding surfaces. The molding surfaces used to form
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Docket No.: [P10044W03] vinyl al cohol polymer can be from about 60C to
about 85C, from about 65C to about 80C, or from about 70C to about 76C.

[ 0057] | n woeoparsd4gul ar exanpl e, the highly anorphous vipaoylGeboaisodopol ymer
of the present disclosure can be N CH GO G POLYMERTm manuf act ured by N ppon
Gohsei, Osaka, Japan. [0058] The hi ghly anorphous vinyl al COhOlDC@%fgﬁmer
can conprise a vinyl alcohol copolymer with high vinyl al cohol™® t, or
with low vinyl alcohol content, i.e., the mpjority of the unpi@4pwexsnt in
t he vinyl al cohol copolyner can be units of a type of vinyl alcohol, or a
mnority of the units present in the vinyl alcohol copolynmer can be units

of a tyihe optical nyality lene-derening mekiieg surfae¢syof thehmoldicghbg p 146 aempengyls of

al cohol o,conal woeL £281cH8scs Yodhh iﬁggga@eg%roogg&g@%m% YL PO AhIV; pah P!

unit content greater than or equa reater an or equa
about 9Megmoldieatavityt han or equal to about 85% greater than or equal to

about 80% greater than.or,equal to about 75%.qgreater.than or equal to
about 7@627 Olgr o5t Gpe F’f?é?i’l%rth%%wﬁsst Slf’tt%ﬁblf‘edﬁ?%njegp%f@ﬁd fl}‘fgl?'lg@? a&%’ﬁ@l"“ﬁ 0
about 6{fe1 aidoBal @ilyh&adT the presimtliist1os@®edtiter 284 indfu@at er than or equal to
about 50% lgqreeat er than_or equal to about 45% greater than or equal to

about 409% WYekigneperathie{rosm abopid PO o abonit258%5, greater than or equal to
about 30% @134 &hpe: f?&m@&Hﬁlmé‘%t@t&Bb‘&tzﬁ‘P greater than or equal to
| 0

about 20% greater than or equal to about 9 greater than or equal to
about 10% bwresfttemperhtare Gomedonat 3000 teaddout 78¢% or | ess than or equal to

about 5% T percent a of. vinyl, .alcohgl its in the polynmer chain can be

expressed alglglélnm%l%P%‘%fm%é%lea%u@ség?gbé)}lygé ﬁf)l ar percent basis. [0059] The

hi ghl y anorpéiaisg tithefrbmalbe@hiodecsrirolayomrs eashdee a vi nyl al cohol copol yner

ot her than an ethyl ene-vinyl alcohol copolyner (i.e., the highly anorphous
t

vi nyl al coHﬁJecﬁ%&eﬁ Pm abonhi0 wEpiserr a@put@ﬁp ngmsecodihy | ene) . The hi ghly
amor phous - Vi 1ay iRl LHBA) FrERRBLYIMED rﬁlﬂ/sﬁcogﬁ_t@al?(dd?libo ﬂn?@é&@ﬁd copol ymer

essentially free of "ethylene units. The vinyl alcohol copolyner can be a
vi nyl al cohlajecderppresaes fromiabbutdddrr teatbouoifdrtiase et hyl ene- vi nyl al cohol

ont L he ol St RUFISRA By b e (2): (5) ere mand o

2012/ 01394 4RAck pid32iird T/oRDAKMAD S bar to about 25 bar.
[0071] For example, at least two of these process settings can be used to injection mold the
highly amorphous vinyl alcohol 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 vinyl alcohol
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.
[0072] The at least one mold member 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 present disclosure, the device-
forming molding surfaces of the at least one mold member can be formed completely by

injection molding one or more highly amorphous vinyl alcohol polymers, can be formed
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met hods, i.e. methods involving the application of a |iquid[pPoouhe/@syice
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[0074] Regardless of the method used to form the mold member from the highly amorphous
vinyl alcohol polymer, the mold member 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 the mold member, a
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is a polyneric device which is, during wear, placed in contact with the
conjunctiva or with an anterior ocular surface, or the punctum or any
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| ens-form ng nol ding surface, and a second portion of the device-form ng
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of the lens-form ng nolding surface can conprise a portion of the

| ens- f or mvogoriisd4ng surface nol di ng a peri pheral zone aou/Gsiga /3109
contact |lens, and a second portion of the | ens-form ng nolding surface can
conprise a portion of the lens-form ng nol ding surface nol di ng ﬁaiepﬂgi.c
zone of a contact lens. [0068] Typically, when cast nol di ng ophP almc”

devi ces having optical zones, two nold nenbers are conbi ned [PDOMIWOS] ol d
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known sons o nary s e art. For exanple, a quantity of
t he hi glonyectinn rijpbaisn therghapel cobleepis| ofnibe moeld thembaat Bar exanfpde, rthey naddl t en

h I i T I .th I i I i d
hto anerbirE sy Clpatido i 28 A GREGRE e PRSI fifRa 6 pfl GRERS
exanpl ef théénold hitnbaw. Ty afdher GGhiple thtoll memibeddah Gdkth Geldhredded Gonkaest

| ens form ng nolding surfaces. The nol ding surfaces used to form
2012/ 011800 APErNestion Py cpgagiog the mISB‘E’IE‘E‘ECUNS%?Te?‘ISlW %}nc{l‘ﬁé’%’&‘ﬂsc Qiher

qual i t Yexh@BRs fdl ME&AniRl dbRcSits! @nehcRille (HdGesTRIAd pritisiBls MeRYdeAafle Fold
conponents of one or nore renovable inserts |located in a plate or other

housi ngnerabers, am obhwer lpgkimgisdctarespart of the nol ding cavity. [0070]1n one
exanpl ggogd}e Pl GSsiRerS Sl Sent SEGat ReiBbiS ah Ok TR1EaBCA2h afthet RS RROUS
adhesive substance placed between the mold members. The adhesive substance can comprise or
consist of a thermoplastic material. The thermoplastic material can comprise or consist of the
same thermoplastic material used to form at least one of the mold members to be affixed to
each other. For example, a non-molding portion of one or both of the thermoplastic mold
members can be deformed or melted in order to affix the mold members to each other.
[0083] 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 adhere the mold members to each other. The weld formed

between the mold members can comprise a single weld located in a single non-molding location
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vi nyl al cohol polymer of the present disclosure content can include: Mlt
tenperature from about 160C to about 250C Barrel tenperature from about
160C t o awoun12260434Thr oat tenperature from about 30C toprab@mB2070ES1dv0| d t 00
tenperature from about 30C to about 95C Holding tine fromabout 1 second to
about 5 seconds Injection speed from about 50 nmmi second to aboBt 2 )

nm second Pl astici zing speed from about 100 mmi second t o about gﬁﬁ 0

mm second | njection pressure fromabout 50 bar to about 180 [Pao04RI@I3NG
pressure from about 10 bar to about 200 bar Back pressure from about 5 bar
to about 25 bar. [0071] For exanple, at |east two of these process settings
can be between e i @ aemsrsydPIgexapwle, 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
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 the plurality of welds are positioned around the 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.

[0084] 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. When one or more of the
mold members is formed of a water-soluble polymer, the solvent can comprise or consist of
water or an aqueous solution. The amount of solvent applied can be a very small portion of the
solvent such as, for example, a few microliters. The solvent can be dropped onto a surface to be
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
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hi ghl y anor phous vi nyl al cohol polyner. In another exanple, three, four,
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vi sion-correction zone. Prior to placing the polynerizable conposition in
the mold nmenmber, a WD 2012/013944PCT/ GB2011/ 051099 Docket No.:

[ PLO0O44VWw82orkemBa of any sort can be placed on one or powrGB2011/ds5m9

| ens-form ng surfaces of one or nore of the nold nenbers to be used to form
the Il ens. The design printed on the nold nenber can be conflgubgﬁ(ettﬂorrask
t he appearance of the eye, change the appearance of the eye, sucC for
exanpl e, change the appearance of the color of the eye, or ¢PHAd® Q03
appear ance of the eye such as is done, for exanple, by a linbal ring.
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surface, alt ]gh optionally a surface treatnent can also be applied. In

one exaffiyreerizahle ¢aarpositiopi igrthedevieersleaped gpyih efl theomplteassombiiyndhe dpfa®é of

the nol &eéﬁ%ﬁﬂ%ﬁe’c&oﬁgﬁ%g{é | Fl? PHsveBace ptmilla&(ql trﬁlc{o%vgqaﬁ%% %ﬁh{l@g&h’c Wen

t he polyneriz I'n contac nol di ng
sur f aceulaadolsu@@S\€nlighnt dtg. Auurceud)bmwmn lofl & mﬂoﬁefbmms«ﬁ“obledtﬂomagmetmtradlgudae conmes

Fol | ow 1 HB BeE Ui VA8 6B BhEPRg OO0 T HEHERSI g o h DY B

sur f acecugd theBhdld BBERGIied The MeBfdd sTRufBg & Udgallyt Metched to the type of initiator used
in the polymerizable composition, i.e., a polymerizable composition comprising a UV initiator
is usually cured using UV light, and a polymerizable composition comprising a thermal initiator
is usually cured using thermal radiation, and usually at a temperature above the initiation
temperature of the thermal initiator. Regardless of the method of curing that is used, the
temperature during the curing process can be maintained at a temperature below the melting
point of the highly amorphous vinyl alcohol polymer, or below the glass transition temperature
of the highly amorphous vinyl alcohol polymer. The curing process typically involves curing
the mold assembly until the polymerizable composition has polymerized sufficiently such that
the polymeric device body will retain the shape of the device-shaped cavity following
demolding and delensing. As such, the curing process may not result in complete reaction of all
the polymerizable components of the polymerizable composition.
[0089] In one example, microwave radiation can be used to cure the polymerizable
composition in a a mold assembly formed from the at least one highly amorphous vinyl alcohol
polymer as described herein. Use of microwave radiation to cure the polymerizable
composition in a mold formed from the highly amorphous vinyl alcohol polymer 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 mold formed from the highly amorphous vinyl alcohol polymer using
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nol ten thernoplastic polynmer in the nold cavity can then be cool ed and
separated fromthe nol ding surface and subsequently noved to a station to
recei ve awoabizrma3af a pol yneri zabl e conposition to be u®ed/dB2ofigisnoa

pol ynmeric device body. [0079] Followi ng formati on and cooling of the nolding
surface or nold nenber, a volunme of polynerizable conposition f’as I%L ced in
one of the mold nenbers before the mold nenbers are conbi ned to°f t he
mol d assenbly. Typically this is acconplished by placing a gpegatw/gosped
quantity of the polynerizable conposition onto one of the nold nenbers,
such as, . for exanple, placing the polynerizable conposition into a concave
nol di ngMisipWaiedadiation qanbelessdhan arsad o 30rménytest or lasssharmenequal te B8 mingeenbl ed
by pl acj | i :

Docket Roo TR a0 TERRES ok Moy TR S 00 e BRI e e

pol yner pdghétrzablenpaspesitom, csuchmpsise faotheemalmpligatobyug aesi fy examgree¥2'-

nmol di ng_surf.ace. of .a..se I er ,in cgntact with the first nol
rerber B0 fuSTEIBE, YA B pdi e FOMER bl et Bn PT befRehy
second uEMgImRbakSadibiieh. GeuhRer SRARPR, e \PolyneeRibla cHinpasifidiecaAQopipeisé Zabl e
conposition., If used, a connection is then forned between first and second
mol d menpafisonA Rplymetigsblersompositiomeqnigining adthprnad iiiiptor sughadsn el #empe: nol d

menber safEN PLRIPRE 1 HSEB Qdfﬁﬁdaﬁioh%Pcw E@Ed mﬁﬂgq?ﬁmw@%i\m%? ThWR¢ OF

nmore nol d menbers "are conbined as a nold assenbly e process
assenbl dnothet xanmpé.dherpolymesizabie corapoesitich aederdured wsing misrewere rediatien, gad t he

step of r N canmection, bet ween the nol nbers_ or. af fixin he, ol d
renber <t SoEfle Reh 8 BEGY LllnP el BRubes e SORARL R i Vet ot e oo
ot rd1er ] Wit deB:ﬂsddd'rdIg ﬂmﬁnglﬂimanwe%fg@m&d ftdin &ﬁQiélg}le bllq)abrphzﬁh@Tiﬁjzlreséohablbcﬂgﬁaﬂbf er

and t he_secon .d nenper an be structured to nDe easily separatead after

bei ng al¥eWi %al%a%t%wﬁe SHEE Walei degrodding pugh delansingasangiesylbin thg mold

pol y Merh&emBR b Adddirom FRY higRlyRRcbip SR 68 dichRol tHa& rh& e [eatiaReshis aNdsbing.
[0081] I n one exanple, the ndld nmenbers ‘can be configured to forma
mechanilgad partieiHeicesaowlh dbe diekh of pelysissipalewice dodive itom efmarvdachising preedser s.

For ex [ ] e s) [ i nt er. e fit
when pteding e TR FERBEHEALAR pRELE ARGIARLE ol Lol GO R0 RhE LARE
exanpl emictdvervepddibtivander wetclemohiihharbdddnsgden be highsr than fheryisldofhasand i on

by engaging the interconnectin hr.eads between the npl d ers. .O her

o an SRl i PEES B st e in b Ao Ut oBU Ao Ra R FRe G 5

bet weeniifféientTRitekiATBANELS for karRplB ol Y R6fHAR, StEUOHUr es. [0082] I n anot her

exanple, the nold nenbers can be affixed to each other usi nIg_an
[0090] As at least one of the device-forming molding surfaces (of a molding surface, a

mold member or the mold assembly) is formed of a material comprising or consisting of the
vinyl alcohol copolymer described herein, 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 surface of the resulting ophthalmic
device body is thus formed in direct contact with the vinyl alcohol copolymer. In some
examples, when all of the device-forming molding surfaces comprise the vinyl alcohol
copolymer, all the surfaces of the ophthalmic device are formed in direct contact with the vinyl
alcohol copolymer.
[0091] As used herein, “demolding” refers to the process of separating the molding surfaces
or mold members of the rhold assembly following curing of the polymerizable composition. As

a result of the demolding process, the molding surfaces or mold members are separated from
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adhesi ve substance pl aced between the nold nenbers. The adhesi ve substance
can conprise or consist of a thernoplastic material. The thernoplastic

mat eri al wenoanpy4sse or consi st of the sane thernopl astcet/grbarisalooused t o
format |east one of the nold nenbers to be affixed to each other. For
exanpl e, a non-nolding portion of one or both of the thernDpIné ND|d
menbers can be defornmed or nelted in order to affix the nold FS% o
each other. [0083]1n one exanple, a non-nolding portion of g¢PE0asWEHBH of
the nold nenbers can be heated in order to nelt a portion of one or both of

the nmold menbers to forma weld between the nmold nenbers in order to adhere
t he nol epcheserandithe devdes Pflqyefﬁmafﬁﬁén\ﬁfélﬂéptfvmhréﬁ atiaehogb ko of Adherssl 1@ areBdr s

can co | o tion WO
20121 013 B AR End Bl e h Y e R PO TR e B8E, The ol o
menber s[00P2fr eXBryyl demaddisg picesseeimiolve the sienyingechputal ipnocasseetd giperated the egi on

surroundi t he.devi ce- shaped, cavi.t nmed bet ween

rerber STRRE. SEEFFL oF S APEnPES ofrihe.anald SEathly RRReuaT Fathy g

non- nol glob@sdsp et el ALtmBENinthdingothe prBmelc, dévwe l@ﬂ@rnﬂ@lxﬁn cdnfatted vith 4 or 5
or nDre i ndi vidual welds each fornmed in a 5|n? in a perjphera

r egi on, liqfrsach peamPigRBiF isplyerfs Wikt a5 am pguegpsialy r@gdh%eemﬁémgmq%% er of
t he devjfy t I bhadal td s om
e, dovigflbaRat: FR iskemdhennlalielikipteelse el e okl abagl (g

posi ti olrrmnld priomtoriba-dsy demolding praceserrolloing awdhyddéroelding yecassche pbﬂe?mnnt d
nmenber s nprlse a. sin |d_| ocate aroun t he tire i

The T erdS R, GATErelaiscy ™ el R Bt 358 S 38y P sl bRAREL LR e
nel t ed mb@aberopeasbi ingoldhe device Wyo&&:ﬁle&ﬁlﬁpbm d@ﬂie&n(ﬂcﬂlﬁg cpfocbirsemﬂ;eindl,uda

single continuous weld i resent bet en the | d nmenbers.in a which
conpl et WHEPZCPRE %énqrﬁ@?pfg? RfE BFfeseor gl e caDsiset? defore Qﬁ? Srahene

bet wee rbu&ﬂa@eémrdnae RShtser(sh MRBA ddpaBRoh %{olcﬁi@@ﬂlﬁﬁ:es 8r BRI hkmbers ﬁaﬁﬁ% vent
capabl e of di'ssolving one or both of the nol nbers can be app1|ed 0 one
or bot Hh@polvmerlﬁde\dcmbqﬁyens;onﬁactdwl@eonetQf the w&lw@@fan@ﬁprmmumﬂjnw {fither of
one or

rember To0e3trbdS oP oty SERREL bl RO Siee b Rs e SENAIE I L 1O REe FPM

mat er i ahterfereacd ﬁdbe‘twem the hmldmgdaﬁamtoe imodd mearbemca dtyodahéldingtpnecespindy
menbers Ho each .other. \Wien one or re of | d nenhers i s for$eg of a
wat er - SBPHER PPHARS REsFsure [eoneT B © 16‘8%}% ags Of SRR Qremfers IOsder &y an
agqueouspus® kHéth@Bing EhFackIRY mol@ﬁleﬁfbbm TR bR R tdBredk MR iMtesBRhie @Or ti on
of the solvent such as, for_ exanple, ew mcroliters. The solvent can be
dr opped? Biteolding sprages of Bolbmpribers @ ﬂ@anoléésgymbbwe heldttegathes gf feagtdn pyt be

j oi ned, one
o a1 3 PR DR SRR nBfl Bl GRplnaR s B dem Bl DR EHATRER O
assenbH@pu@amﬂhedchMmmuhdwbyhdnsWan& wetted with the solvent The st anp

can, e ORICT. U Bk SeE OB ShelEnBET50H B REghRBF Bt

non- nolsdifags oé ol nembenReofahe hfwd AR3EEbIVRIHRE Edrire! I GNE@ dingreteyvics ahshaped
region of the nold nenpber, only the non-nol ding region of the nold nenber

whi ch imold psssimply ncdudiag jthy a@léfalefle deyige e s ﬁemac%ﬁﬁ@r a jliguigesidyas ¢hi | e
the soloeptc iotvedt,ivate&t an édﬁ%oﬁ@éo%tﬂs%n@&irﬁgbtﬁ@aeﬁsld Ogﬁ@g,éegs NFORMIASE wahd

mel ded together. 'Optionally, pressure’ can t he nol d assenbly
t o assidsmoiding Ibrecqss,dbe pelyoferiaidevice hofyt ¢ae rembid nnremﬂeq’c gvithoorsaard atihene, offhe

pressur, an,: ied f eriod of ntil, the nnlg)ngﬁper have

Purty GO o8 A BB o uie8 md B iyl o G dodoy ot
both of the molding surfaces or mold members used to mold the device body. Wet demolding
processes may additionally involve the use of mechanical methods of separating the molding
surfaces or mold members in addition to application of liquid to the mold assembly, including

squeezing one or more of the molding surfaces or mold members to deform the molding
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mel ded to each other. Optionally, heat or air can be applied to the assi st
in melding the nold nenbers and drying the solvent in order to reduce the
amount ofwoine/dfisrs4t he nmeld to form and the nel ded mat erPcalGR201wosi®ol i di fy,
firmy affixing the nold nmenbers to each other to formthe nold assenbly
[0085]In the exanple were a solvent is used to dissolve a portjon pf,a mold
menber and forma neld between the nold nenbers, the nel ded nmaterial ¢can be
| ocated in a single non-nolding | ocation between the nol d ngRbedd WO
exanple, a single spot in a peripheral region surrounding the device-shaped
cavity. The nelded materjal can be |ocated in a plurali of npon-nol di,ng

| ocat i oft¥ as%%%%ﬂgmfér%@ apRi¥gPressHie te RRAHPY worefihe @Oifﬁnw%f%%s BMGdr e

i ndi vi dph@hb&Rh Srdd? 18 RS tRNEIoRling SHERRs WARNE nidhtheR WA Ebih &fch!eath ons
are positioned around the perineter of the device-shaped cavity. The

pl ur al i brgalogn interfer¢nsa ditcemcutiéngeiudugh syelds orfanaidhesivhhalding rthfamls%@ssqrﬂdles

peri nmetgr Vi Ger i . b oSt tl |

non- oy g WEp B AdaRRIARERARH obrafin, GATI BeRIP s BREY Uit

nol d meayipdyisg thaniqbl ta thé myldassanbliy nsich as,fegéxample) didpaty @riomdsindthe emdld r e
perimeter of the.device-shaped cavity. In such an exanple, although the

t hi ckne%s§e‘§tflyt‘rh%hﬂlé‘ ded thernopl astic may vary across different portions of
the adhpogs] r edisPant ofla el BF EryRMHIIIMOMD ISt ARy 8¢ d8lcd slhdRIURS dvicetRBy be
present between the nold nenbers and can conpletely encircle the perineter
of the WERnciB-contaplevitie awartiputap medding syrfiase or medd mn%ewm:beawthﬁro@e@rat 9r

anot her Sj ar. f f , t
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keep t hgackof the ﬁi@dmiQF SuifaceddringdlBidinbH A IRgndtiRely CIHE ifing op k@RS ol @REs\eide be
eased before the denvol din rocess or as Fart of the
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[ PL0044W03] assenbly, once forned, Cfn be a non-opening nol d assenbly
wher ei rFegqd %@ﬁy}w%cijep modd gisgpensfolleyvingdag depoldingspogesagingne Grmplss ¢ of
t he moIV%eﬁqma%es%refaqgﬁ%dféﬂhe9@%;1@!&%@@@@;?@&@ in[cgﬂéﬁlwiﬁhﬁe TRlofld FRreRp! ¥

havi ng the pol yneri zabl e conposition in the device-shaped cavity Is then
cur ed. sotfaterny male mpamberrat the ghd ef ho dpmeldingamosass,thieat we\be @epliddap dlt brakiof y
forns i: ' [ ct 1 1. e of.t evi,ce- shaped
Lo, AP RLYLAE REESLhol RERNSHA0F 0SB e
appl i cathedrabtanabd appliedfat @l eaipemnae belowcthe andlahg point of theemohling astesbt y

i ncl udi ng,the polynerizable conpaosition in order.to cause polynerjzation of
the polRrmentsF ol eohshEm PeAPIFILIRE & GBOH AEOUNRIAME AU 45> G SHBPIFo |
assenbltian JMguaP i lse@Ings;t 6roRBRIMEH Iof chaflitatio0RcERI, 6P MRS kSA dheuamlb 5

radi ati on, mcrowave radiation, visible light, ultraviolet (UV) light, etc.
Any corBto#dsi on of two or nore forns of electromagnetic radiation, as well
as two r e« ‘S s . of st r i j ai.ion,
can be PRSIt o DER R FeraP B B of R ENTE SVERR Ik oheHRbLT,
mat chedutfacet drempldpmeniber miithi which this ddvicer bodye rqyodipsrin cathdteafteo o sioldinn,

i.e., a polynerizable.co it conmprissing a UV initiator is usually
cured quis® Ouofd R ARs o PoRe Ve roSPeiebH BaTUTiRg PEEFer

i nitiatAaruded Hesdid! tdeledbingd nitSi RferttBed pRcedsat @l in@MnyasphtibbMal dovit by,
tenperature above the initiation tenperature of the thermal initiator.

Regar diduding an oralardpserpody ok aeoniectdenstody used, the tenperature during the
curing process can be maintained at a tenperature bel ow the nelting point
of the highly anorphous vinyl alcohol polyner, or below the gl ass
transition tenperature of the highly anorphous vinyl alcohol polyner. The
curing process typically involves cur311ng the nold assenbly until the

pol yneri zabl e conposition has pol ynerized sufficiently such that the

pol yneric device body will retain the shape of the device-shaped cavity

fol |l owi ng denol di ng and del ensi ng. As such, the curing process nay not
result in conplete reaction of all the polynerizabl e conponents of the

pol yneri zabl e conposition. [0089]1n one exanple, mcrowave radiation can be
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radi ati on can be Il ess than or equal to 30 mnutes, or |less than or equal to
20 m nut e’ 20r2/d18®8 t han or equal to 15 mnutes, or |esecriaBrooorosegual to
10 minutes. In another exanple, the polynerizable conposition can conprise
a thermal initiator such as, for exanple, 2,2'- azobiz(isobutygoq%iﬁiIe)
(Al BN, VAZ00-64), and the pol ynerizabl e conposition can be cured“¥i Ry
m crowave radiation. In another exanple, the polynerizabl e gpmuaginoms) can
conprise a Confilcon A polynerizable conposition containing a thernma
initiator such as, for exanple, AIBN, and the polynerizable conposition can

be cur el ng “Rieér delersing praressesoinvolvn theopseapfompehianisglaprgresses; teegrelease the

pol ymer | I it : . j i it t he
Pol yrror L oS dRRE T SR A AP nMiAL o Blo0: Mekd ANTHNE: L38 Alisfhe RURe.
denol debbdynid inveonteid| feliewnhgfthe dembldingodtep. e dize delbmxingeproteseen, threddvicglody

anor phous; yi nyl al cohol .yner.. The t. denpl di ng, .or t .del ensj ng,. or
et ond Tl i8GNS PN Sivfredcth Hol MERBe T B IR FOTRah ot he
hi ghly esmicphreust voriydtedbyg 8 MighidpQlchn® fan dkganRawlveRe et or Yin AijS»ak ¥ol0@on, | N a

particul ar exanple, the yield of polyneric device bodies froma . .
manuf acisuparhef the deleusing pinsess Nghilesit igpassiblesthaior Mgt dsmpelingHuogesy Hnyolving

anor phoys, Vil I is i ! radi at i wet
Glorol af IR LRI to BOK[RAsperibl RIS BiboReRR el A F e be R 1 e
devi ce rodites dmdelendng pedesssitigmohecaamen pr veeséryblemolding gravedsdsiof ¢y aed

froma different nateri such. as or exanpl e, polypropyl ene, or EVOH.

[ 00507 ALY ARGk ST oPhorh o iy SF maldfla, BORER 6 of o PR e dlSeest o W i ng
sur f acetogetherid d@iﬂéehiod@rhafb ht %Bérde)qlﬁ)sﬁl §0)] % )ilqhﬁl, f(ﬁlr dRthplf ard of@il;ie(rjsio?ent,
conprising or consisting, of the vinyl alc copol ynmer descr] be rein,
during ‘mgr Pr BAREOT SO Wn@nttqwétebglﬁﬁ‘ﬁéw Pady Basplaﬁ%%lf%srsfg ArofLoeiB l¢iRg

pol yMer juefatl@\dr GRolR AEbinber 161 1! Y8 fak LAY (1E0 PR el TR bSthi the idt @AY s&RRY act
with the vinyl alcohol copolyner, and at |east one surface of the resulting
opht hal mpldingesyirfeeesirndymold mernkers)or leaei eramplees tdry delensing process gy wvelye

al cohol I e | | Ge-form .nol di ng
cur  acelt BTl Ilochfh S ELATRC e ANFRGR bets bOBASYH, R L8 RoRyfR
opht halmbldingeuifee @rmoltl anenstsbr iwithdivhiiele it vexsih asritacifblfowihg the detloldihg sthml A
copolyqfr. #00%%%AS used ereinl "dennldhgg% refers to(#@e pracess of
separ at{ M §ERUNGBIOGRIT R, piFa Luolvs sdHesne B Eemginipg mqldipg surdacg pp mpld
f ol I oW igmbdtrtd BOle@dt paRealNUrydkEthe BR] Bet GRS dnk MbIdifg sBrii@S3H rhol@fmdnitRr
dennldéggﬁg%ocess, the nol ding surfaces or nold nenbers are separated from

VO 201 lenpbrdy=Es g Aelsnshmnprocess arat inkplve bjawingeirhepesh the edge of the
device body and the molding surface or mold member to at least partially break the bond

between the device body and the molding surface or mold member. A dry delensing process
may involve inserting a prying tool between the edge of the device body and the molding
surface or mold member to at least partially break the bond between the device body and the
molding surface or mold member.

[0097] Following dry demolding and dry delensing, the polymeric device bodies may be
washed (e.g., rinsed or extracted or hydrated or any combination thereof) either in an organic
solvent-based liquid, or in a liquid essentially free of an organic solvent. Alternatively,
following dry demolding and dry delensing, the polymeric device body can be placed directly
into a package with a packaging solution, sealed, and sterilized.

[0098] “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
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each other, and the device body remains in contact with, or attached to, or
adhered to one and only one of the nolding surfaces or nold nenbers used to
cast nol dvoheixaasi4ee body. [0092]"Dry" denol di ng procegsesB20malsv®ot he use
of nmechani cal processes to separate the nolding surfaces or nDId menber s of
the nold assenbly after curing. In dry denolding processes, gﬁkgb
assenmbly including the polyneric device body is not contacted W

liquid, such as an organic solvent, water or an aqueous sol JPi@44N003X)g t he
denol di ng process, and typically the nol d assenbly including the polymeric

devi ce bo has .not bee sed uid prior to.the dry_ denvl djng
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nol di ng surfaces _or nold nmenbers in order to push the nol ding surfaces or
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mat eri al ooggﬂ denol Ei gggrocesses i nvol ve application of a liquid
to sepéﬁ% W%$ﬁ#ﬁ%ogﬂp at®8%%3r nol d nenbers of the nold assenbly after

curi ng. [obp9]wet Itdem)bﬂamlge,pﬁvﬁereaﬁye&emélhﬁgfﬁhﬁcﬁrﬁﬁfé%ﬁﬁhg provebdadifoighviddeby a

pol ymeri c devi ce body contacted with a liquid, such as an_organic

sol vent WasRHRETOgssS- a-ﬂn&a E‘éﬂ‘&sﬁ%%tf @R OEFRIICHQFERAIE Heedel @i et ag wet
FO'|CW“d&kﬂ&ﬂ@%ﬁd@%ﬁﬂhgbﬂﬁe£6§&§®§ah&HSﬁEQBYﬁ?&g%nQ%Mb&%aﬂ?&%dQﬁ@m%@%ﬁgn in
contact wth one, and only one, of the nolding surfaces or mol d nbers
used t odavisiedbadyewdlbviot dapo dyen expasath theanr etganis exdlvenb dutiog hheoﬁnanh@cwuhgr ng
surface Foss, nR}hg %r@%r x}fcseego& lhhhclxshgotdgvhcex %yto il or nlc s&v 19 is
processes nay a %rtrona y 1 nv ve thé uSe oF mBeREN Ca Of

separ at srubgsqtlhelyrrpladedrgnrs)u afame&:t dénsrrphcﬂtagm Wigr 3 pabkagidgtsmmohp saﬂal iagdt i on
of Irqurd to tEe nol d ssenbly |Ud%»€ sgueeziqg one or nore of the

mol di ngPte PP dBs reshiting) davife Ristie Wl ehe heeREXRRSF A Fne ongggiic solvent during
2012/ 0L gM4RE R PEI¢L91099  Docket No.: [P10044WD03] surfaces or nold
nenber(sb app Iﬁrng pressure to one or more of the mol di ng surfaces or nold
menber sl0PHOr d&he th»ulé@@nhftdre tho gt drgnalding acesssso theripétdlelensibe procassagr batbm
each ot/ C n
adnesi vAE st S RERRE &R adEITHBASE chi bomBluWidy, B0ad JAQUETsIROR 1R'on
nechani exainplee plaer aquicous sdlefpori saruscmiprtsetanr squeyy sdlition obaeradetsig tudrwhlch

Y o s et o Sistal Ry P o RERR hnor G ARy Aifhof SO Brgg; Inpukfhen® ©"

denol di gx@mplep @RSsrocdstingayd bh Heeslcbagotm hav SsisReindeshig the PYlymegidRietick N
contact with a particular nolding surface or nold nenber, such as either

the fi r@rheérortthét asistintn thel r@mwﬂb@fr an eyiraciabil gnataiial deowm it RelypeDe dlsvice | n

order t I Y t, I
surfaceﬁ)(()ﬂrz=§ §&Qm§@’ gﬁﬁgﬁgihé Eglﬁp??gﬁﬁ?% tﬁ%ﬁ$¥%§?mg?§ie?gﬁgatﬂ%drng
sur f acelegice rlmdixj frnmrrtama,ge foodeferaatpinaluring plodoessingg stvhasefdr akamin, 4 hefab@ot of

t he nnlgu @» grfac or nold nmenber. Alternatively, the first or second
nDIdrng SUra @'89 | d menber can be chilled, for exanple by bl ow ng

chi | | eqoedo1] onThd erdaskrfadtaither MEreditog subkthacewaich Tk (ﬂhef@dmgrl’to%d@jéﬂhé” ng a
chilled Irqurd to gne of the mpl ding surfaces or nold nenbers.

appl i catifase spsipn akegics fop cxammerWatkieorn g1 aquegys sobetiondniviieh Hhe sslbrtma@és or
nol d menber before denolding or concurrently with the denol ding process can
al so help the device body to remain in contact with a particular nolding
surface or nold nenber (i.e., the frrii or second nol ding surface or nold
menber) follow ng the denol di ng proce In one exanple, when it is desired
to have the polyneric device body remain in contact with the second nol di ng
surface or nold nenber at the end of the denol ding process, heat can be
applied to the back of the first nolding surface or nold nmenber i mredi ately
before or during the denol ding process. The heat can be applied at a
tenperature beIOM/the neltrng pornt of the nDIdrng surface or nDId nenber

1. . Y " o o o o




surface or nold nmenber with which the device body remains in contact after

the nol di ng surfaces or nold nenbers of the nold assenbly have been

separ at edwonoe/dsml di ng process. As used herein, "del emsirap20mmeosiocoef er to
a process involving any ophthal m c device body, including an ocular insert

body or a contact |ens body. WO 2012/ 013944PCT/ GB2011/ 051099 %ﬁ et No.:
[ PLO044W03] [0096]"Dry" del ensing processes involve the use oP° &ni cal

processes to rel ease the device body fromthe one remai ni ng [prrdodumasyr f ace
or nmold nmenber with which the device body is in contact foIIovm ng the

demol ding step. In dry delensing processes, the device body and the one

r emai ni PGSSbI dhhiedsicnEathe syrtase fcasion ritfethe wiater, ik swfackat desiliteies eriyvates | n

cont act ccﬁﬁaﬁmﬁgtth& QFAGhAd V@%nallpl kcﬂﬂécg it Gl él?m@ﬁc Qiregi%gmd?%ﬂ%ﬂthas R er or

an aqueous sofution, as part el ensi R g~ process i'S possible
t hat a pwevioddyrbeahi myjq@teddes:xtréqtmquwesgn@mthlanairgmm fiveat,|tb ourirel nttma@elyml d

assenbl i rlc d ce, body) ma sed prior.to a

del ensi it taﬁfk‘(‘?gjg ?ch F%orgg%hve yowﬁ%‘eorée%? 3&3??8‘1 rfﬁatfﬁl%é’é%sgnﬁ i or
to a drepe d%emw}gfr@lmﬁ@asmcé/%wy 1@1adwud@lw&érnﬁtmpﬂﬁssﬁrmma)r dtidfactant
del ensing process are used together, the device body has not been exposed

to a | iguRenento Gegsiahyl asusficianiyieactyit samponaphiess ngt ach dirgelieLibe aopart i on,
unti | a(ﬁﬁe%at&ﬂﬁ QYR (;?Qﬁlééoﬂ@%h@%el@aéi %h@ﬁlsa?éilla gﬁ%ﬁ@%nygml]ﬂ'cﬁgts%ﬂ&u&ces or

nol d menbers of the nold assenbly (i.e., release firrst and
second withaiit Aignitatioh.azeisterionic rmtfdctm;srbmilg)mg fornsne lestzing| n- lanldrwarfd@hmnm ng

process oIv S a vaec tus o Jift the neric
devi ce %ﬁg&n]gr 0 m T ﬁ%oq%sr?gb ar%ee ?ﬁlsi;lhnellsrpé) &?epgdista oé?xa%e]r%o ﬁB %“W% h
whi ch Iﬂlucmﬁlsted nsucfactamts) ahdlthewike Garidh@ixieie® | tHérder. Slhedihe Exdihiple, dexlee BS infige
process al so involve s ezing the one remai ni ng, nol d| ng surface or
hol d neterapts G ‘Peeézgfp%%ﬁﬁ? dnfoy thg, BRlkmER&blso ARMBRS 4RI I4SHRDEn BerRig) df ng
sur f ac ey hingDliguid® rHeitRE dhdrbig, |1ﬁ~' ntﬁe bogNagidy dboiHoR! GBRIBEI HRGES Snd BNy

i nvol ve bl oWi ng air between the edge of tgne devi ce body and the nol di ng

sur f acecogbingsipr thesgdber to at | east partially br eak t he bond between the
devi ce an I ocess
may | n\}aﬁi\ﬁeﬁ]l ngg}rlﬁgﬂg%glgﬁ}% tﬁé‘ {g%F I%g%"\%glﬂ%l ras@hl? %{%g?a%@?%%ggg%y and
t he noltdithgliguidf theemald axsﬂmblyreulﬁbenolﬂ Oneaﬁbelr(e)aiir thmrﬁollcahg yulficeal. nhanothend

bet ween t he devic bod and t he nol dj.n ce.or nold

0007 ] FOFPBlE T HrgsaRSreh oa i P oar it S0 sompibreinbiyy mold

bodi es ﬂaﬁb@@%\wﬁhﬂ‘&inéguﬁace(sﬁ Lo P Qidyt act ed or hydrated or any

conbi nation thereof) either Iin an organiC solvent-based liquid, or in a

| i qui d [B8KSht | Bhe Wd épplisd tarﬁh%mgmg:wfam@npr mald @Pmé@l‘l(S)eq)fymOlﬁcﬂSM‘mbng dry
demol difg a0 pﬁédyasg;%'r@&sé Wg ddhaf ygw&gé r AFicaG0 ROGY; c%gibdgeaaﬁ'@

directly into a package W|t a pac I 'ng sol ttion, seal |zed
[ 0098] wwnber delper ©f ngvad deleessg pracasspbvapplibe tap pé\noeabmdynandfa moldlnigjsmifascuc h as
an organic

o OO S g B R RS S Db S 85ul AP RS o

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.

[00104] Following release of the polymeric ophthalmic device body from the mold
assembly, e.g., from all the mold members and molding surfaces used to cast mold the device
body, in one example, the vinyl alcohol 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 mold member comprising the at least one vinyl alcohol polymer, a layer of the at least one
vinyl alcohol polymer may not remain on a surface of the device body. The release of the

device body from the at least one mold member can comprise a dry demolding step or a dry
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Docket No.: [P10044W03] nol ding surface or nold nenber with which the
device body is in contact follow ng the denolding step. After or
concur r erwbyowdibo4appl i cati on of the liquid, a wet del emsiragp2priose®s can
further conprise using a vacuum apparatus to lift the polymeric device body
fromthe one remaining nolding surface or nold nenber with whigh.jfnyas in
contact follow ng the denolding step. Optionally, a wet del ensing process
may al so include using mechanical nmeans to assist in rel easi[APMUWQBYI ce
body, such as, for exanple, squeezing the one remai'ning nolding surface or
mol d nmepher.to at |east partially break the bond befween the o | di ng
sur f aceg%?nsmgl StEPEAses defio SFYeRPT 2 Bét %@ﬁlr{gﬁé@e%@li,owgtrﬂsasa@giﬁ@gd%waay and
the nol Bddyofrsinl iflcrsiGedt of®hiddTRIRBES caMhprisititht aNad ReXiNd alRRbl REf&gen t he
edge of the device body and the nol ding surface or nold nenber to at | east
par t i al PSftipn ebtke ahleash ohel viset sleehv] phlymee viay sethaid preseit in helutien, dhd theslgricace or
nol d nel;gqs,r e LRAg- ) .Lhg
processes o F’gﬁ%&{?&“ %gﬁ?dr% k—%?)vg%%é g’h%gﬁeﬁ“gwég falbg}g }Sgﬂgsreg{e%otﬁg g(ﬁﬂ%;rng ani c
sol venttharselubbssdl, patiomiod rthevet lahetnohadiving] aleslol delyanai mgy aond baackbmivglly or

processes usin liquid. free of . an ni.c .,sql vent. ar.e used, the resulting
Hevi oo Byl fachist hhonded 8 e iardhd T Pogy i hiuB 193 peruls ey Tohe
manuf acileghoNgolpmec@nse rHRENfrsmMahe surfley bEfe edYe ¥hiyaRidpaSsoNRionIREBf BRESed
to an organic solvent is subsequently glaced into a contact |ens package

with a IsatRaGYINY denhol pelymes d¥herythg sefubiized iviny algohal e lymeas ¢pr b ginged\irase
product, W : £ : i L1085 S:

e ach b e Bohe d8VE: BREMPIRERReT. Sl Reaa BySR) hiton D Hd Finy)

pr oces salcdhhbpelpmedwhishanaghgpedees &) cortadvotith & devicediodstesnthati whilathd deeicensi ng

proces an._conprise ter..or .an agueo solutian...Jn one exanpl t he
aqueou:bos?ﬂl“ﬂatsipg%e%talﬁ tﬁ%ﬁ%}ﬁl%d% Ry ﬁ%%gﬁ 1% 8] E’tyfgron()f(}‘ae Xl%fQS@OEEﬂ@n}fF & whi ch
i ncr easssd héreinr at e of di ssol ution of the highly anorphous vinyl al cohol

pol ymer. | n_angt her exanple, the gr ocessing aid can be a conpound that

assi st 40 HNashrprgdingeunss (reyPe oldoyiee bpdtipws ther demeldingdslestige iprocesies
renovalysed, BllowhbRelodlhe af®ldefchéhg, fth m:\;i&gb&? ¥ ble ug%weg o RAIEHord N Yet
anot her exanpl e, ‘the processing ai d can be a conpound that hel ps prot ect

t he dewashingsteps.findndidamaghing stepeinanrmagdninsodvent, mg agnawe selutign oSarcdrgass f or
exanpl C t,..Laecl udi T 80, 0101] .The term "surfactant” or
refer seS'P g%éé %%g’t(gra]ac% ea%l/h‘lﬂ%hsldﬂ%fsagteﬁ%%ggm {lgr?eyé e ?rg%mg 5°ltvﬁ%' ih? nggn% i on
of wat exan bt msedetoaiqainalirt wadebrisofromnhadeideiisodisa) 1ot dxtact Matehials frobhhe SleNdss ance
is WO 2g12/013 44PCT/ GBiinll/ 05109 Docket No.: [P10044W03] present. By
reduci MY FeXTSArIPAEES therdsvisty RadisshEongragiple. pnwashing sier &3t b 4249 forrameee t he
vat er GRRb@s Fiond tHeh@viddl Boist 8N temoMearéatc@ AR RERald fehctBd RRINYARES ForHGNd C€
body which has not previ ous| _been subjected to extraction processing with
an or galsyviee serlyy ento, ingrgasepyestability pthe dgviebrdact t he devi ce body and/or nore
effecti wa e 4 . ri esent _in evi ce body
fromt r{gﬂé’ébi czlpggcéjyerx?g]}a}?f itg‘% \%agﬁ?l%e&v@fog? £a\?\"ﬁ % (ﬂ.]jo%lﬁget e Otg%arnfcaté@gﬁlg ordt

sur f actagngous cojutine of .an Gegeiakédlyenta The bfganicasolveat caucémptisend velatilpangntic does
not act directl n the at |east on terial to solvate or dissolve the at
| east Sﬂlcé’iel?ﬁfl%}f' %fsa?o.r e%ﬁ%f %¥&8?le§&°$%lgg§?{’f‘%bsl Yolaiide algphqlyean IP‘?SIHﬁ?et lovebn,
ZWi t t erlcohble, st Aol bSmethahdl déthghol, Prépanell efeet ai ne, non-ionic surfactants
including forns of polysorbate such as pol ysorbate 80, forms of pol oxaners
or pol d4HW hesAs preyiouplytisysseds thgderant erganip golyet” refkes tarpa argattie pebstaneger eof .
I n one L8%a bi ; G [

pol yneri zabl gea(]:3 g ;&)sﬁl‘lf%géle%%%gﬁe%%%ﬁz g%e,lpd?'nm\%é)g%@ﬁ%&fl?qlﬁf:ﬂ{sgedlliasggm bed
her ei ndisselve uarepetedk agitaniplss dilutritoasd thedikej presenhén eipolynaerit davicecmidliwiddh on

th . [Q0102 ' |l owi ng. the st lying the |iquid,
ol 1 a0 R I D el Rk dodiife”In B e BE R (it ol o

nmenber qsteriadthat e nodotiibilg o8 dbEARE( digsolveNinARAEME are ¥QBLE soltiéh. Uhtdnadeni C
energy can be ap Iief,to the Jiquid and to a nold assenbly, nold nmenber(s),

or nol aiiarpa)lg.dp? g@g(rgl iscmaterigbthal ig ngt gy gyjuble or does not dissolve as much in water
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[ 00103] The liquid applied to the nolding surface(s), or nold nenber(s), or
nol d assenbly can be applied as part of a wet denoldirig process, or
appl i ed twoaoidme body and one nol d nmenber as part of paTig200@lsesi ng
process, or applied to a device body and a nol ding surface as part of a wet
del ensing process. The tenperature of the liquid can be about ng%gﬂmLess,
about 80C or |ess, about 70C or |ess, about 60C or |ess, about or 'l ess,
about 40C or |ess, or about 30C or |ess. [00104] Foll ow ng rel@d4d®@i3]t he
pol ymeri c ophthal m ¢ device body fromthe nold assenbly, e.g., fromall the
nmol d nmenbers and noj di ng. surfaces used to cast nold the device body, in one
exanpl e EhadVOHs 50 IBB’hb‘F s paterialBss wereeddgralvation gpdhe preaie oK Pice of
the pol ysmparsd BewiteobR¥qudolls 5108En. WL Sthe BRMRict fveeM SsniRRePhhaeh Bgen

rel eased fromthe at | east one nold nenber conprising the at | east one

vi nyl aﬂ%ﬂ@qtedpwy%bodYalﬂeé@eétwedb soheteaer dissabye abeastpnpymaigtiglopretenpiol therer
may not dgv?&gadoﬁ 0& t& 1r§c{1’éas@ﬁ?e S%IV {191? ng(?l\ééo(f\?e tla%g%patgrh&té’n?gl%%%? ag)t]c n%qﬁat&? ' ce
body fromthe &t least one & dehol ep or
a dry meaﬂmamaﬁdemﬁy eB2dict Abdd8éntratibo ok gie ahdeast dﬂekﬂz&é@dmaﬂie dev1ce

delen5|n ste a_wet de |.di ng, step or a wet n p. Follo

rel ease’ @Hg 3@9?&@‘5@' pfignp ﬁ@ahgaﬁéﬁgﬁmﬁﬁ@gﬁﬂﬁﬁa @FwéﬁﬁﬁWP@F&g t he
at | easfo HDM&icsi vy tehed fwith RalelY BBAn agueB& §dh§1[bn0le{e|”k% afic k&asdt niyoevilsay |

al cohol polynmer may remain present in solution, ? he device body can be
pr esent W}thpltt Heuties), that én100%e wesagic, solitgeh of H@Yd@ms%nb@qgmp@ﬂmneg@ln@lng test he
sol uti A o) ymer
oy ot APE SRR, (SRR Lk AiPind Bfnl AR p sl SRR IR AR, VTR
devi ce dmdga,mtasrdvetnhuhn gennetalhlas oegwmq)doévehhm:ts; iforydxambleodiodctlp abigner the arledst
rinsed fron%th tsur ﬁﬁ ﬁ bod% ﬁlng a solution free of the at
| east one TA'HA affo(l %?r ‘%ﬁﬁoé/ pe at\Aﬁaé OR8]  ubi | zed vinyl al cohol pol yner
can be [001083d fi @ivtiRer SxdrhEle ahe fvatHigg Stgvtichreal @eiptise WieS o Wy@Eousisblutisn
understood that the portion of solublized vinyl alcohol palyner which may

have bedtFitialye st it annetganis spdvang ellioaguesuy ﬁ@@@owpqeéﬁ%lwefre@@f @8 YEHYC was
pr esentgolyant B&aS8!Wish Qe %?&%@ntr‘lgﬁseg gﬁcllﬁﬁeeaq%eodsaééﬁrsohﬁfon% hlﬁ.lﬁé!l‘ Ryt 1@111d9°0h0|
pol ymer as used herein. Dependi ng upon the type o evi ce y a

t he dersvtfdétant/sdbitiens ivedting ftgﬁe’swélatlcms,e@mfblm Iag@msnlgtldmmhsdcmgblaatd)ndbﬂemﬁl ng,

the deyj jecte i.ncl udi ng
washi ngrSanp R TTRHe SRyTHEL SE GUnh® Riingli, B006e SBRE: PorbPRoent g
sol ventuse&\m wiish the ptera dueioe! Bocﬁ@d of ironpekagng salldion fige@viod thapreégaByice
sol vent,. .The washi ng step. can used to clean dirt or debris fromthe

devi ce BifFe5oVeEeTedt Saptderstead thaf dhe prsent levige\hadiespesuni bave ephthalmicolly at e

t he de\ﬂc&?}t%@}d WRfabl& @ﬁrfﬁd&@-'m{eﬁ wRhYR SN hAGkaSiieR ﬁfigqﬁguéj%gtl&rpthﬁleﬁ'&\é%ot

di l uents omthe device body, to renpve unreacted or partially reacted
rmnorrercgnﬁarrbmn pelyaerie o’eeﬂty@gjygen@r ort @omﬁ(mtr agante. bus, atdiilei thy potymdiie Weting e
body. [ 8004 H,HB5 2 LI[%I«/ 6eh% A SOl | Sabiity ﬁ”‘ﬁél‘a Fvids, %%an' ¢
sol vent 2or an aqueou solu on of an organi ¢ solven € 0Or gani'¢’so Vent
can comptiabidityaiswnot &pleh@rmscgellyn@osdie\mabfsmhlagaﬁs for exanple, a volatile

al cohol of vo]atil hol s, ¢ n |ncI de | ower al coh h as
For e Aot ok Towing f5j567e Oﬁtg fee b4y r%o%?ljﬂowglgpﬁ%ﬁ%g |gF mold

di scus $@dabeiPort AOIN asSndItNiafd, SPLEENne S e apﬁ&la@wagﬁﬂgabﬁs ek RBBEPAVI NY
the ability to solvate or di ssol ve at |east one material. The or gani c

sol ventcag hpplseed jgtop blisteripselage elong mathoa wlm@femchagng ahilvtinen irsorz@rmramnb li ke,
P ontihd BlidePRIKARS b UGMpAS RITUAAD B0 HRNP P3LAD RGN BUPLET | o

to extraction n one-’ex erna erial that

i s not S&Rdjbﬂl@st@nhz;kdeﬁomotanmlesshyl woalamn@ﬂmrpaaka@numm&omﬁtisml sitiiabla . fot n
anotherte nB e material is a material that is not as sol uble or does
not di $SOI'(E 5’%61??'8 4% n water WD 2012/ 013944PCT/ GB2011/ 051099

[00110] In one example, the method of manufacturing an ophthalmic device as described

herein results in a yield of acceptable polymeric device bodies that is higher than a yield of

36



Docket No.: [P10044W03] or an aqueous solution, i.e., the material has

i ncreased solvation in the organic solvent as conpared to water or an
aqueous swbubixmmn34Fhus, the organic solvent in contact WCTGBROCISHY9
unextracted device body is effective to solvate or dissolve at |east one
material present in the device body, or to increase the solvatbgaﬁgﬁ-.
dissolve to a greater extent the at |east one material present Tnt e

devi ce body to reduce the concentration of the at |east one [FEQ04ANEDO3]N t he
devi ce body, or to reduce the concentration of the at Ieast one material in
t he devi ce s conpared to a device body treated,. ter ar
aqueousa%wte.lﬁ? Salyerie V{jaﬁwélegm BNFINEHY astentiaaidgn q\% 165 FoRe TEar s
100% or gRNictoRP RN inem®brsBRYNpRRingSRkthylere Glg?m%ﬁon QBpdIPebuRkRsd beas dthan
100% or gani ¢ sol vent, for exanple and W thou imtation, an agueous

sol ut i olsast rrsie ikl aanor@hwnmgg@lw@itpolymerg@ﬁﬁneawreseah diselgawrec Thelyvidbhtofact s,
for exa i Y t S

di ssol v%&hﬁablg Je?(e&ggt()dge%e&rrrla er |>gﬁdatf %%%%Pcaﬁﬁea J%tﬁlélre a&ee%ac%%l (Se)r X%eqd %rfs hi ng
sol uti oophtlwﬂmmahpac&ptah&t doviees. ‘Bl gigldecfUuscepmhhlé idevicessaarta alyleld 6f éns/m:fs an

or gani c_.sol vent eous s i.on es ntlaII free aof an organic

ool vent fHSeD Bomarvioy setesble debis B he Y de Sk dout MBrEORSt B i ons,
buf fer sgdhiitbd® Wspedtion’ @edit agOhldtddORspec®t by didn. aﬂlﬁﬂgleﬁpbﬂﬁdc@ﬁ@ble cRpfcer t
agent sol utions, any conbination thereof, and the |i I n one exanpl e, one

or nore qﬂeﬁsmbpe mé@ of h@entgbht@@@s reswHing fromyeparicwlarpraeestag sep-cukath t he

resent b I d e t
fevi o oatuifepp Ll s8h, db BRARHERAE of B dhoriile AREC obh VisbPE RESFEL can
have op}bﬁch@mg siqi,loyaragccmpMadzthnozﬁ@dzcakﬂimmpsf aces when washed or packaged in

an aque hat dpes any ric wet nts or
cont or {BRC s The kel FrerPRSEnd) s PR oD g ek B Uien et Bt SR B ent
may be fsgslyherizabls easpoditihsWehe qiuﬂmérmaate @mﬂmsﬁi@m@ﬁs@orﬁﬂm ratViedst aiael ity
i s not dependent solely upon the use of such agents. [00109] Fol |l ow ng

r el easey§forbHic gopppst- bBbey prhyAriZARIe ROMMORKon LFaNa fusthes camPHER @t deatheREs) or
mol d asgeqhier 88ty 1dabt StREiHitiafi? Cort 169RY EneOtitin g&gém\/@ﬁm% S0 blbdker, deVi ce

body can be placed into a blister . package a a portion of packagi ng
sol ut i camy cpmbum@oexlmwfeThet ateleaﬂt o8¢ enthmmaag:enmame glolepst iope Uy hy@ht@mrcﬂbl c
ggg?lmnrglea Ihﬁe H}lelrrﬁ | al\rrlulti%%% kﬁg(?necean ggeeﬁlﬁglgld %.dql?rgogné&tscﬁ}g ![cloI ZEQ% a sﬁcone-
steril Iﬁieenqunbﬁlepémkl@.%, fbﬂ@iﬁlﬁ]}lej 2- l@f&o@%ﬂﬁ‘phﬁethﬁdﬂﬁlam(HEMAQf In another
nanufacturlrg an ophthalnlc device as degcrlbed herfln resu ts in ¥I6|d
of accefaBi® ﬁ%‘?‘i’l%a blfeSRTRROSHINS; 8 furAsT GOEnIEISE RE feaFhane § lﬁf?r’é?%tad‘?l

2012/ OL3QaehiRteT hﬁ%@&é&tﬂé@%%ple RO G BmdNDable [cBﬁ{ﬁ%ﬁMi@Q%ﬂl b%%%%lﬁkb‘rfzable

pol ymeric devi ce bodi es made u5|ng an essentially identical neth
usi ng fdompositing whichowbiempe lpmedizdde fosms e dgdiogelmy lamerist appihahicvienipe b@d}tohol

b0l ymurtt 2] A28l el She (ERFARE Bkt ATR LRI BTt o

can be metworklod m)eftrm of polyinealchying capahid af)k\eelﬁmg/ ircester or becopieg dwolflen with

o] hthalnlca ccept abl e devices. . Th f. accept abl e.devi ces, can be a
i A LSRR A5 nepeRog o Br s et e

yi el d of¥tfe Biheteyd gr pquilirium

det er mgspgs The MRARUA oV int#Xd mh %P%%i)ﬂ A5 1 crods-1nike @Rl @b gble SBRE td PHlykeHEY an
autonmat ed inspection system yi el d of acceptabl e device bodies can be a
yi el d dnatgréads pinglydimgd @phtb@gnc‘r éiwp@s, rfg:u¥ar dm:eats p@ndt Feipair lepies clhats pigg Wateep,
such asy.fife gﬁMLaﬁer Svetitl. '"ﬂﬂls S§ g&aéh @Hd waler @wgﬁ%b?@ %} ng
step, or a was step, or a pac g| g |na ion

procesiuhgmyabpbymﬁﬁdkmdhvaenhm@MWmeamm(phdhﬁyhy&ykdahd@hmﬂmpamymmﬂacan be
used t st. o riou of . pol. [ osition

ol yrer AR REb s diert Shearetesh Polt e BRduaehl Ry ab iy Noreiser
The polfysemiytzabl e conposition can further conprise at |east one
crosslinker, or at least one initiator, or at |east one tinting agent, or
at | east one UV bl ocker, or any conblnation thereof. The at | east one
initiator can conprise at least one W initiator or at |east one thernal
initiator. In one exanple, the hydrophilic nononmer can conprise a
silicone-free nonomer such as, for ex | e, 2-hydroxyethyl methacryl ate
(HEMA). I n anot her exanple, the poly i zabl e conposition can further
conprise at |east one silicon-containing nononmer. In yet another exanple,

t he pol yneri zabl e conposition can be a pol yneri zabl e conposi ti on whi ch,
when pol ynerized, fornms a hydrogel polyneric opht hal m ¢ devi ce body.
[00112] As used herein, the term"hydrogel"” refers to a polyneric material,
typlcally a netmork or. natrlx of polyner chalns capable of smelllng |n

. . o o o o,y v



WD 2012/ 013944PCT/ GB2011/ 051099 Docket No.: [P10044W03] [00113] The
term"silicone hydrogel" or "silicone hydrogel nmaterial" refers to a

parti cul awvolytvoaged t hat includes a silicon (Si)-contai rRCmgGB0NEPBN@AL . FOr
exanple, a silicone hydrogel is typically prepared by conbining a
silicon-containing nonomer with conventional hydrophilic hydroggCket o
precursors. A silicone hydrogel ophthalmc device is an ophthalmc H%Vice,
including a vision correcting contact |ens, which conprises [RIE44WQ03¢
hydrogel material. [00114] The pol yneri zabl e conposition can be a
polynerlzable conposition capable of formng a silicone hydrogel pol

when polWPkbHi zdae torre %liquneéwér%yloqusgéﬂwe@ﬂ YAEPES} A 1ad o PRSI 9 |adﬁ1“t%ﬂ
COMPI | Sy dgehthat BRAMCLRSIIEDA (HRBoRARIRI en&prm%&arﬁﬁne Dliligdne! HaRige019€
hydrophlllc nononer. In the silicone hydrog pol ymer1 zabl e conposition,
the at typially orepated dyojoimibiniog msrﬂmafcoummngmpnoma eathycdm\cephomal dydopbitrer

00t a0y Nl 0NP TSnRhd SRALoRRAAELIKIE AR 4 RARIEGcGRD GOTRGE > 2

vi nyl east onhe HEoN of the s

hydr oged v@@h}éﬂﬁ'édtill@hbﬁtaﬁtﬂéﬂb@ﬁdhidh@:ﬂn@ﬁ@esbﬁsﬂ@coﬁe hydzeg’elcmmérwl ni ng nonomner

havi ng @ nﬁ{e KL reater than 3, 000 . The at, | east on%

si i conlY8bMlai c%ﬂmn% Pie bg 2 ert ©sSAMRISHIOB iPafilhiohg
”Dnonerﬁ)rmﬁécahmh&)ﬂeﬁﬁdﬂig&f BEIORer %@@?B@n@hz&p |T%€%{lic6ﬁé)h§‘dr9éél %E/n@é?f%able

di fferent nol ecul ar wei Opti onal | the silicone hyd rogg

pol yrrer@ozmléwempommnrm a)am leapt tomersi hteining diongear agdicn aisleast one
exanpl e t i

nydr ogal St iCkRhodb, 163AE sflcbne bR EHIAbL SR s, 1R S REE, 01

conposi hydmphllmdomdmerp:ah yompnseeajhycbqﬂhhcamommmmh aaN -\bﬂeylagrmtmﬂhé alaash
polymeric | ens . [00115] When the abIe conp | . on rlses a
1Y Cortr oA iy ViRHBRB o1 CHBPRSHGL: TOE TS B ot TEoHF TS TARPE qoy
one Corm@ﬁdrﬁklreofcﬂfésﬁhbdﬂél Rirogs rﬁolylhéhzearet ¢&ﬁ§o@ftloﬁ><@aﬁpb@sa, silibéh-containing

si | i cone-cont ai ni ng conponent ghy act as th a crosslinker and as a

si | i confBoRMMr Aayingga emﬂeeﬂenwel B?PaFeéstb@b@ 0@6 Jelpysreltiezadeast c@pBlsar ons
as di S%ﬁ?a?rdn?%&ioﬁler ﬂg%ilgé Gt 19&%&9%&11-0%5&@@ ?ncﬁi HRAN&AL h%hg
when present Tn a polyneriz e conposition prior to polynerfization, Torma
si ngl e diffasst timabers ©f pobimarizhlde gouhsratdi diffesht tnoth@uhde’ﬁpu@‘tte ®pticmhllpvihe
nanufacture ric l.ens bod fron1 05|t|o one
componatitiofe dyiiheBl s af TP ataten ) BERFS ST BetlisiipavTore, o

Addi ti anamble, avibe of RRicpad YiTEm :Z@Elltleul@ﬂ BRAF1E, IR siliBortsBelirbgel frolymerizehlat act
| ens, "conpat.ible" conmponents are conponents which, when polynerized to

f orm a SOBIOPREPT Can SAEPHISE, Cosridiani & Rolyawsizatiacomaesitjgy, and the polymerized
2012/ O13R4ARGII AN HeQRINRRcon DRGKSler Mk bwy10044vw031 adequate physi cal
characteristics to be used tact lens (e.g., adequate transparency,
modul ud00tkshsi Mhes tthepelymerigable JorfupBitiod] conyisescal bidicowedrgdiningi moromer.dbat ext
of a po] ri herein refers to t m nal ..avera Iec | ar. mass
of a poﬁOXln% ltlgl?ypl caﬁﬁer %f)e B a‘r?el as%yonglcf) e pgg ucg?sglﬁglgﬁg oa%ﬁlil Ogr ﬁlcufafl ght
scat t erdxagpleg,cthaisili¢ese-c@itaihing rdonposient insa30st by bodt € tivkdldkeoimd ak alsﬂicéhe
trichl orobenzene. Ml ecuyl ar weight in the caontext of a olgner can be

expr es<QGAHUNG cOR@Pent, AESPEelr IRy PORBREEala rcapmogiiond s adiigsitk hefsity age
mol ecul<@p wm@t coﬁ?ﬂw‘nﬂs }éiers%seo&ﬁon\éﬁ@d%cﬁumleh eﬂeﬁﬁ Qﬁlaalp%lynwrilz&blgepend
upon the supplier ypically, the basis of any such nol ecul ar wei ght

det er moamppgitien pHAr t@epqlmdﬁlzaymp,r ovingesingly phase thaipip|stable for andnratmrmﬁ tieel i n
t he pa [ Tvnl cal renc ip .t I ht s
of - monclBAla B et 18 4 SohRHEIBRCEAGTROR ' QRsRE Por Wb
refer toompbmenm; rahemgemf&foamtmbmuhyabe ﬁnmglmb be Bahbatrmé eécdalhtarnami wlein the
determ nati ons, nunber-average and.wei ght-average, can be nmeasured using
IR ARt e R R A g R i T S i e
QG her  rgginpesnty hicAERAH bAYmERLLICH! BFm Weiol/HeritAkhEBod2 PradiusOa hehs UBR Ghas SUCH
as the use of end-group analysis or the measurenment of colligative
properties (e.g., freezing-point depression, boiling-point elevation, or
osnotic pressure) to determ ne nunber-average nol ecul ar wei ght or the use
of light scattering techniques, uItracentrifugation or visconetry to

det erm ne wei ght - average nol ecul ar 5H§ [00117] The hydrophilicity or
hydr ophobi city of a substance can be ter mi ned usi ng conventional

techni ques, such as, for exanple, based on the substance's aqueous
solubility. For purposes of the present disclosure, a hydrophilic substance
is a substance that is visibly soluble in an aqueous solution at room
tenperature (e.g. about 20-25 degrees C). For exanple, a hydrophilic
mononer can be understood to be ~any nononer for mhlch 50 grams or nore of

o o o . o, o ~




Docket No.: [P10044W03] rnononer for which 50 grans of the nonomer are not
visibly fully soluble in 1 liter of water at 20 degrees C (i.e., the
nonomer iwooluhBe4at a | evel of less than 5% w/wt in wraraB2011BOomIZ] A
"nmononer” refers to a polynerizabl e conpound, regardl ess of the nol ecul ar
wei ght of the conpound. Thus, a nononmer can be a | ow nol ecul ar weﬁeg t
nononmer, a macronmer, or a pre-polynmer as described bel ow [00193? 1 ow
mol ecul ar wei ght nmononer” refers to a relatively | ow nol ecul[Rroo4ewgdo3)
conpound, for exanple a conpound with an average nol ecul ar wei ght | ess than
700 Daltons that is %ol yneri zable. In one exanple, a | ow nol ecul ar wei ght
nmonomer 2ECAHtE Rptird echarasieristics tonbe ugtd as AdloBREl Eng dRkajadPaiito HBNHATCRSH e
functi op@hulGy, ¥Rie srRph, ec9f pol ymerizing to conbine with other nolecules
to forma polyner, the other nol ecul es being of the same structure or

di f f er el90184lr utMolesulangveighd" linvihersboaierl af awpdlgher dessdhedt hefed0 tforp tA the
"macro Y. [e t i and high | ecul ar ,.wei.ght .coppounds or, .

ool yner Somig aférdac, IR TIARE of O bolSy ol im RIS NE Bbtgpon

pol yrrerdalﬁ‘arhhtoglrlaﬁliy,flilgﬁt hﬁatt@ﬁigy fehhigadsl lcm inlﬁﬁfsice)ﬁﬁéfﬁ;it?, c}a’ﬂ?rﬁﬁﬁd’['@gﬂﬁi tap-be a
conpound. or polymer with an aver.age nol ecul ar i ght of from about 700

Dal tonstflﬁglogﬁ?s eng. Migtseriar f"fﬂ%ﬁt IR Bfe1901eXA OF By §F 3 Do ppEseed; 35 efther a

pol yner k- v&hod hdfhlaP ki i OREIghT BB A61eMRA L RO TR YR Ghe bhse of
prepol yner, as used herein can contain one or nore functional groups. In

one exavfyder-supplivde pwteyiatss vl rdepends upen thessupbliero dopisaly,othe rhasis orfeans wolnded
togeth iy i o) i e o

cr ossl | TRARTE Yiighe dAGuEER, Lo SAUERIOGIIR BT ROUMRE iR AS Fobatintbe - age
nol ecul packagigyinhtegnke dypically)anfeadmoes hé2eif 0 nioddcutan sveidh®Od22bndnérpdhgloding
refers to a material formed by polynerizing one or, nbre nononers,

e omgP TS K RTE PO G i Ot off RRIVRRS EET rolgr (s SRS Ve GIoJerlar s
under st weightt BokiehlechiRir SvdiBht e riitafidhs, | tinihef-aFRRRbAR Qbighehngageolyresi zed,
but is capable of being crosslinked to other polyners, for exanple, to

ot her pBeapHise S1sieaeed ermentian shropmasogranitic er ebwp Hebidi droragtographin deohpigues.
. . f
react! (c)’(Pthglf m&%ﬁm ﬁleaémﬁ{g%aé&lfrggéi@g]v%%w&ﬂw 1% &sgg, sg&ﬁbg{h@g%? pfécrbéﬂer S

in a polynerizabl e conposition. net wor dro
pol ynergroyp aeady disy omensessduaimant @ shlligeiveapopénicsréelg b dtcatiag-ppink yapesstmai ns

by coval ent bonds_ or. by physj.cal bonds,, e.9. hydrogen bonds. networ k can
b o< Eie R e aliggiar BFPHS Bissmiiidn debrding MhEP e analse far WY of

i nt er peheusabf lghtneht@ing teblrNues NulvhémiifpRio WrRonicty b YRie@ideywaphtangl ed
with a second gagiﬂ)érrer_ such that WD 2012/ 013944PCT/ GB2011/ 051099 Docket

No.: [ P6B3a1W fW&ieBtare few, if any, covalent bonds between them but
t he pol 3 C rat C t .t d LiNg.:Lhe
[mﬁ[@o ?M%X%&%hﬁﬁﬁ? & gﬁrgérg%&g b QLR Ctaiflel Pgﬁbe GRLAYddN gsibd

net wor K. 0124] An “interpen et wor refers to a
conbi naohpmtiohal tigehnispuesysneh abi, fdrexemplepldsydren the substoret sogkedusspdubidity. Woi ch  at

| i hesi . Q. | i d/ - 1.i nk i h
2 SR LB e s PELATR A0t BBy LIS hARS e
bet weerintdneauedus doRiNionaat tpemc empetsmdte qé.gl WhoukiZ0ds @dgredial))s FopkRariglet MO

separ ate networks, but i uxt aposi ti on or interpenetrating. Exanpl es of
| PNs iﬂ’éfi{j’é?éﬁ\gé’éfﬂ@ﬁ’cef &0 ero{@er HLiebs 8B YnpPmRE T Ahichhgrampg more of the

monomer are visibly fully soluble in 1 liter of water at 20 degrees C (i.e., the monomer 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. A hydrophobic substance, as used .
‘herein, is a monomer that is visibly insoluble in an aqueous solution at room temperature, such
that separate, visually identifiable 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

room temperature. For example, a hydrophobic monomer can be understood to be any

39



[00125] A "pseudo-IPN' refers to a polyneric reaction product where at

| east one of the different polyners is cross-linked while at |east one

ot her polwomnizm@3®maen-crosslinked (e.g. |inear or branchedx/GBRrewsimet he
non-cross-1inked polyner is distributed in and held by the cross-1inked
pol ymer on a nol ecul ar scal e such that the non-cross-Iinked pob¥ OBINLS
substantially unextractable fromthe network. [00126] Hydrophrlic v
Mononers. Hydrophilic nononmers, including silicon-free hydrdPhio4#®003]
nononers, are included in the polynerizable conpositions used to make the

present silicane h gel s he silicon-free h i ¢ mononers excl ude
hydr opmnpv%n@&n%wgﬁgégt%%s e AFOBIE al@rnoﬁﬁﬁs@}{%h?‘g Jr\‘lbgﬁl ft HBPA i
NDNONET 3) §&edd T (188 thel ok MR atM [oTe] DE lebEMAn S RiviinRGatépNOMer s,
macronmers or pre olyners in the polynerizabl e conpositions to forn1S|I|cone

hydr ogel08118]n &\ [‘neaeraetiyigfessyét @, Pﬁy@@lﬂi@hlel sanprondnagasiinp of dhe snalesglagde
th t f t t
| oast anashCSE4 DS ARG HAPnRL GfEBY 8 IR hokBiled bl RncdiER D

conbineﬂammtﬁrbhepnﬁmﬂwnﬂahymmnﬂmdbbb“conpos|t|on conponents For S|I|cone

hydr oge he  t taI hi | nonongr s .can be
about B v Ao mRh NS UErooRy ToT0° dB Qe B RO PBTA bou
40% (W a&nﬁoan@tx@ﬂ bx D80 QlVUoW)pouﬂ{ “ﬁth%npa%ﬂag@ hioz@Jalae VTR sk thaA700[ 1084 |

Mononers that may be included as the hydrophilic nmononmers typically possess
at | easthatgppolygielingle. Zatone cxpnaplpca lopn@olegylan weight aromgr B SHMPIE F thgle i onal

gr oup, it Bptahmogéﬁgpéo%ﬁnﬁﬁggﬂll yélfeﬁfogea%&tlﬁ&lll b%guﬂgogh%% al'gpcgfl gﬁflgelflﬁ miri .

xanpl e, vinyl, acryl hacrylic, acryla
nalelc umemmehusbprmpkmykphedyhnzOpMymwtdhcbﬂnmUemeﬁﬂawbﬂygcﬁnbamane

allylic, O- VI ce ctam and N-vin Ianldo doubl e bonds. In
one exa%f:té' ? & ?S@SM§W€P® %ﬁaér Wﬁ‘&}}r‘moé@ “%ining (e.g., an

acryl i cioonoai ai ﬂﬂlacM@eﬂol&fe@%%&ﬁfﬁl%lﬁélﬁmg&lm m@iﬁtcdﬂﬁpounds or
[P10044vmo3] nononer or a non-acrylic vinyl contalnlnqﬁnnnoner Such

hydr opH9 YIEemeWBWBr%ann’ﬁW%lﬁ Mg TV BETeL BingHangl Eoups ReRrblp It RpIYREHEEON PP 128]
Hydr ophfylth& ﬂdlgﬂﬂbnﬁﬁeﬁ apg DGR rdnftdlcallB¥% B %0 BRRPBF 3bBrhek REith hie
mat eri al s of e present Iens s include, wthout Timtation, the fol | ow ng:

N-vi nyl avleagc ami;ec(lbr gielght of frgth apgutr 760 iDidtnes @Wﬁl)t)z 00Q-Waltops.- N- et hyl

acet am e N—v ,,N— | acetam :
vt ny 1 OEN ot Ber GBS A R on P able iy plerTRE WG e
N-vi nyl coﬁﬁ)‘o&lﬁd aACbr"eﬂStﬂyﬂnbﬂ; as apad lirareﬁh ua@mﬁthmr@efor Ohge Exanipha gmbupa In one

vi nyl - conta%nlng noner |s N-vi nyl - N-nmet hyl acet am The structure

of VVA EBMPIEs BORPOITRFT A8 BET) 1EeR MOPRIBRES Or AT IRFFF | %PE‘S%THS??B‘F%S% 2h may

be i ncq&@@&@aleﬂlole@a@ r&hsmpg ]%(rﬂ?%hk@lﬁ@b&r&é%ﬁﬁl@a%lé F8Pe @ik, laNfbpdtiandhedh aphi | 1 C

nononers such as N, N-di et acryl am de (DMA), 2-hydroxyethyl” acryl ate,

gl ycerdt cquhad:Whanéve@gmwlegbdywmght greaterabaryabont 4800 Nai;bl‘rﬁyl pyrrolidone
NVP ol ye e t rtai

hyar opHPT 20 oo PERERT Sl o BRI RS b BB L P s o

[ 00129]midnoraets,q1rrelmﬂ5zmemd‘rhmthesahememAsdJssd:hmmc e,pogfnmosandemckadntg re@e nt i S

under stood to he a nonaoner av' nore than one, poI able f ti,onal

o oup. o8 HapEedf i & T et Betnep GrstRL ot sapiilE o SRe ceo ket

pol ynerdtke lobyrhats Clor Qi@inp, Q@Qyﬂlerlpoﬁymerﬁ pRadhit! U GblyeialzabTB RS ARbsiEHE Br as a
bi functional or trlfunctlonal or tetrafunctional nononer. One or nore

non- si |dugiag the waefion efianppragyerinacremens andier peepakyanery to fora gtlrypebmerail @
conp05|n€9ﬂ?ugwggbﬁk&gmggreln include, for exanple, wthout [imtation,

al | acryl at or | ower alkylene glycol di(nmeth)acrylate, or
pol y(| dﬂﬁeﬂﬂal k| "aseyork| yﬁ@lhydrc(phétcl"podiqurl tapleallpmehm/\/éxat atokslinkmare formed

L1 vty PO ORGSR ) i) oo i Pogioen S5 4

pent aerrwtxwrk tcah idcideatvdRshags pdlpheric afm;wnaﬂtb el caf i8EIGOR bR id6dpYhetiabn
nethyleneblsgneth)acr yl am de, or triall phthalate or diallyl phtha %ate

or et hyleByak RGN vehiche preapolymst is Rhwet ent%ﬂgl adr With BysPeand Relyaes] such that

di met hacryl ate (TEGDMA), or triethylene glycol divinyl ether (TEGVE), or
trimethylene glycol dinethacrylate (TMGM), or any conbi nation thereof. In
one exanpl e, the cross-1linking agent n have a nol ecul ar wei ght | ess than
1500 daltons, or less than 1000 daltdﬂg or less than 500 daltons, or |ess
t han 200 daltons Typical ly, the crosslinking agents are present in the

pol yneri zabl e silicone hydrogel conposition in relatively small total
anounts in the polynerizable WD 2012/ 013944PCT/ GB2011/ 051099 Docket No.

[ PL0044WD03]



conposition, such as in an anmount ranging fromabout 0.1% (ww to about
10% (W w), or fromabout 0.5% (ww) to about 5% (ww), or fromabout 0.75%
(W w) to wbaot2/a3E¥ (W w), by weight of the pol yneri zablpeTaBzpngisioson.
[00130] In sone exanples, one or nore of the nononmers may conprise
crosslinking functionality (i.e., the nonomer may be nulti -funﬁg%%gﬁlo)_. I'n
such cases, the use of an additional crosslinker in addition to e
nonomer, macroner or prepolyner with crosslinking functional[P1G044%003]
optional, and the nonomer, nacroner or prepolynmer with crosslinking
functiopality_ may.be present ip the po] ynerizi able silicone hydrogel
conposi Bt e 1 Y 8PV %ﬁ}ﬂ%@ %ea‘ﬁ??n&é%/mfrw thepabpnes canof Be s¢p fomoy,
(W W), @ichlofs vitBb@WestadfiigMhwhetwdik | east about 10% (w'w), or at |east about
20% (w w) . [00131] Useful silicon-containing conponents conprise

pol yrrer [0933le Aundnteeneaptrafingupsiweilsc ora4PNY mefers tace gombimatiereoh Sive v anase
acryl am: L an i nyl .l.ac JE 1 .

Funet | ongy ey BYSEEHE RS Rn: Mokl S AR oKL I A G200 T8 BN BP0
be basezhdim caossilinkedim therpresencagf the rovhiee rwithont biuslibs@niialki Witkamn-aapBbowaldnit ng

| ow nol gcul ar, wei ght n r a siligcon-containj ) roner, or a
si i contd RERISHR Hiphr AR prian besOmpsec ShBTcn STy SREITTINg firo Jeparate
hy dr op hidtwErkEHR ife fux@lpoSifioA BN AiBhenc@fin® EkAgsibd HKIPAG iAAAN seqhéhtRNEPNS,

exanpl e, the polﬁ)rreri zabl e conposition of the present disclosure can
conpr i semitanegysPNsygndshameBiMscont ai ni ng nononers, each having a different

nol ecul i ghtw» gmnﬁxplp_ es i i - cont.ai.ni ya.be
usef ul ?Elﬁe %r epssent ensreeggr%zdnbdog)%?%é&%d} e?‘sr{‘mﬂn%" 8%at. %g?legﬁ%@%gg
4,120, Sdifferent pABMRB0is etpssIked 3yhilk, 45836 dhe AheF4DHBRE, isnod3tossbiked (e.g.
5,496,871, 5, 959 117, 998,498, 5,981, 675,  and.5,998,498.: U. t.

Aol | 628 OpRBTEIE: ReRBere S Pomainth Bty o suaded soby) s duite
2008/ 02638542 ke nsb1 AAO90 /002 34 8B%cuRN Chcdle PAurAS hap afhe NhorAdidkd-Giaketl OPolpmhbE iigat i on
nunber 2 08-%@2060A, al] of which are incorporated in their entireties
her ei n $Ystrrdy spedraciapleiiom theqietwyky mer i zabl e conpositions for use as
descri hgeh28¢" v draBNilic NbMSIr LRP AR ? 2 ' L ng
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described herein can al so include additional conponents, e.g., one or nore
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pol ymeri zed hydrogel contact |ens products, but which is not necessary for
t he mafl§ &Xe0P%s: dic Aydipahibigemopneracare | amd-coppmng (e gh e aty e ropiaising

conpositions nmay conprise one or nore initiator conpounds, i.e., a conpound
capabl e of initiating polynerization of a polynerizable conposition.

Thermal initiators, i.e., initiators having a "kick-off' tenperature, can
be used. For instance, exenplary therimal initiators that can be enployed in

the present polynerizable conpositions include 2,2'-

azobi z(isobutyronitrile) (Al BN, YAZOO 64),

2,2' -azobi s(2, 4-di net hyl pentanenitrile) (YAZOO 52),

2,2' - Azobi s(2-nmet hyl butyronitrile) (VAZOO67), and 1, 11-

azobi s(cycl ohexanecarbonitrile) (VAZOO 88). For VAZOO thermal initiators,
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(ww) to about 0.8% (ww, or fromabout 0.1% (ww to about 0.6% (W w), of
VAZOe- 64 w0 20t2ma894shermal initiator. [00136] The pol ynerczais2e1o6mPesiti ons
may al so conprise a denolding aid, that is to say, one or nore ingredients
effective in making nore facile renmoval of the cured contact |ggsgesnirom
their nolds. Exenplary denol di ng aids include hydrophilic silicones,

pol yal kyl ene oxi des, and any conbi nati on thereof. The pol yndPioHE§MO03]
conpositions may additionally conprise a diluent sel ected fromthe group
consi stin of hexanol X nol. |so ( ropanol . decano
ona any TR Ao ISR Py rep RBRYE MERORR: opued madnbonif PRSsRpts, MEan:

i N anouthemsé¢lagsBenged asxrrbs'shﬁlalhga@%s(w/vw to about 30% (W w) . Conpositions
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surface. & ﬂﬁeglyggr e(?gﬁ§an§tg%tﬁ%| m ca?l $ﬁ aglgrg%t g%lﬂsg/ \%EQ tg Bb?lﬁ%ﬁfyﬁﬁfm C
devi ce (WM@MM; ereanyasdmiginaionf thereef. fim ane aX@nIadt,lth@pMShatﬂmng agent cac beyt abl y
wet t abl f surfaces
of a dél\??l%éy&rt‘@%ﬂt 1%% ﬁ%asleﬁ?% %R(s)ﬁspg msd{hgg%éldetgﬁléoés gh osndszﬁloc{ Etro 4% o be
opht hallesscthbr Y0acdaiphalilypicutlly] diel erokdlinking si@iscarergeeiny & the polneerioible or
above in.a wettabilit assay conduct d as foll An gphthal m c device is
di pped Sﬂﬁ?ﬁyﬁfygf?ae, ‘H%‘Wé’tg FeF0RYe Yr?ﬂ”ﬁ‘[ aﬁa%r%?unt%ﬁa fh"repmé(ﬁﬁ’flﬁa%? time
that it takes for the water filmto recede from the device surface is
determ ned (e.g., water break up tine (VWBUT)). The assay grades devices on
a linear scale of 1-10, where a score, f 10 refers to a device in which a
drop takes 20 seconds or nore to fall fromthe device. A device having a
VWBUT of nore than 5 seconds, such as at | east 10 seconds or nore desirably
at | east about 15 seconds, can be a device having ophthal mcally acceptably
wettabl e surfaces. Wettability can al so be determ ned by neasuring a

contact angle on one or both device surfaces. The contact angle can be a
dynam c or statl c cont act angl e, a se55| l e dr op cont act angl e, a pendant
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[ 00140] The ophthal m c devices cast nol ded using a highly anorphous vinyl

al cohol polyner disclosed herein can have ophthal mcally acceptably

wet t abl e wonbemasyswhen fully hydrated, and may not requipce/Gpplisaipon of a
surface treatnent or the presence of an IPN or WO

2012/ 013944PCT/ GB2011/ 051099 Docket No.: [P10044W03] pseudﬁ-IPNNof_ a
pol yneric wetting agent in the device body in order for the | el8%%Mave
ophthalmcally acceptably wettabl e surfaces. However, appli qgl@mv\m}o%
surface treatnent to the device or the presence of an | PN or pseudo-I PN of
a polymeric wetting agent in the device body can be used to further
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| esi ons1(% BEADSOnat least aboltie20% (@)t i cant di sconfort. Ophthal mically
conpati pl iljcone hydrogel,K contact | enses neet clinical acceptability
requir eﬁ@ﬁﬁ f Q,seiﬁgisﬂéo%gmm&ngegqrgpfa@atsvmpr@@, riohaperizghleelincliqnah grqups
Opht hal ik adsl YinyDMR&iaR, emditabGRRe ' eNGRINBcaNt Y
accept algl y v?/_et %Iglgl eagtjlrf’aqes,a alt Ho%graggﬁéévlﬁgeghgrﬁt%ﬁﬂ%%ht hallil}tnli 2&(&% N
accept atihylamslet aisl $ywylifunstieral gegups.ot heed wwerigableycopwosiinhhad disciabddyherein
conpat i { |l COr Y 0 t .devi.ce having an."ophthal m cally
nccbpt sane st b 80PN The FRADAEL FAVEE o FGeBRoPm 8 N Frolisi
hydr ogelveiglﬁ\thmrrteh,gir adﬁﬁ&nﬁ:@hta&ﬁiﬂ@ﬁhﬁﬁbMeﬁfoﬁe@iéicbﬂﬂ';@cdn&ﬁlﬁing iptePoBined clany ce
wearer's eto.a gree t results in the device arer experiencing or
r epor t i“r‘?aﬁ%'?age’a thessat %{&%@Wf{%‘aﬁmwowaeﬁ FRyMGROmEaTchg Craselining g5k In
hydr ogejnedgdhgle, 108 Falmmablé B Ackttioh dTREREsRt disBbE e EdniFise Bhehakwd ¢
devices, for exanple, silicone hydrogel contact lenses, is illustrated in
FI G 1.siljeengeriginingmenginens, ¢aeh hayiag ardiffeientcinplsowler waight. oExamplesefeplicon-
illustr 8 e I e R can
conpri scghgﬂ]r#%%]%{ng&gf &tsnéfra%fﬂga turi %‘ﬂ E%H‘{eg’g%s%telﬁ%gé c Lﬁjﬁéer%r%%aﬁlﬂ Iéﬂs'sﬂea?vl\é&as

i nput s,3,¥ 78% <4, 120,376t H, 1360805 Bk, Didt pyt 33,81, thB406533ps5,034,461G. 5,968 A,

I 1 ust rféS%?l 1‘7,” 5'39%,49%,’. 5,%?,627 }Za{nglg,gééfggl;-/ {]goﬂ'a{l’i/ %p]bﬁgeg[ion Publication Nos.
2007/0066706, 2007/0296914, 2008/0048350, 2008/0269429, and 2009/0234089; and Japanese
patent application publication number 2008-202060A, all of which are incorporated in their

entireties herein by reference.

[00132] The polymerizable compositions for use as described herein may include one or
more hydrophobic monomers, including silicon-free hydrophobic monomers. Examples of such
silicon-free hydrophobic monomers include, without limitation, acrylic and methacrylic acids
and derivatives thereof, including methylmethacrylate, Any combination of two or more

hydrophobic monomers may be employed.
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Docket No.: [P10044W03] [00144] FIG 1 includes a step 102 of providing a
hi ghl y anor phous vi nyl al cohol polynmer of the present disclosure. The

hi ghl y amwophur3sisnyl al cohol polyner is illustrated i RCFIGB202/&8809¢] enent
202. [00145] Step 104 of FIG 1l illustrates the step of using the highly
anor phous vinyl al cohol polynmer to format |east one of a firsé Qphﬁ.nenber
and a second nold nenber, or to format |east one nolding surf &

| east one of a first nold menber and a second nold nmenber. Epeoaaw@B4 of
FIG 2 illustrates the resulting nold nmenber(s) or nolding surface(s)
conpris t he hi ghly anorphous vinyl alcohol polymer. [00146] FIG | also
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, the second or nber can have a convex lens formn

ﬁml di ndV&44&Se).. [0@@49F0tlﬂ§(|2tlﬁ@hylpﬁt}’lmﬂé‘teénce OALA®-HPesentandi scl g&ur e,
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or fromabout 1%to about 10% or from about 10% about 45% from
about 20%to about 40% or from about 30%to about 45% or from about 20%
to about 30% [00150] The average polarity of the polyner can be determ ned
based on the Owens-Wendt Rabel - Kaebel nodel, where the contact angle of the
t hernopl astic polymer is determ ned using a nunber of different |iquids of
known pol arities. The Owens-\Wendt - Rabftt - Kaebel equation can be witten in
the formof a linear equation, where y is cal cul ated based on the observed
contact angle of each of the different liquids with the polyner (0) and x

i s cal cul ated based on the known polar (aLP) and di sperse (ce) conponents
of the total surface energy (aLT) of each of the different |iquids. The
data p0| nts fromthe dlfferent |IC]UI ds (x y) can be pI otted and the Ilnear
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about 0.05% (w/w) to about 0.8% (w/w), or from about 0.1% (w/w) to about 0.6% (w/w), of
VAZO®-64 or other thermal initiator.

[00136] The polymerizable compositions may also comprise a demolding aid, that is to say,
one or more ingredients effective in making more facile removal of the cured contact lenses
from their molds. Exemplary demolding aids include hydrophilic silicones, polyalkylene
oxides, and any combination 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 times (WBUTs)
greater than 20 seconds. Additional materials suitable for use in making hydrogel contact lenses
are described in U.S. Pat. No. 6,867,245, the disclosure of which is incorporated in its entirety
herein by reference. In certain examples however, the polymerizable composition is diluent-
free.

[00137] In a particular example of a polymerizable composition, the composition comprises
a first monomer having a first reactivity ratio, and a second monomer having a second reactivity
ratio that is less than the first reactivity ratio. As understood by persons or ordinary skill in the
art, a reactivity ratio can be defined as the ratio of the reaction rate constant of each propagating
species addihg its own monomer to the rate constant for its addition of other monomer. Such
compositions may also include at least one cross-linking agent having a reactivity ratio similar
to the first reactivity ratio or to the second ratio. Such compositions may also include at least
two crosslinking agents, the first crosslinking agent having a reactivity ratio similar to the first
reactivity ratio, and the second crosslinking agent having a reactivity ratio similar to the second
reactivity ratio. In certain examples, the lens precursor compositions may include one or more
removable additives. For example, the polymerizable compositions may include one or more
compatibilizers, demolding aids, delensing aids, wettability enhancers, and ionoflux reducers

- which are removable.
[00138]  Silicone hydrogel contact lenses are based on polymerizable lens formulations that

include silicon-containing monomers, including low molecular weight monomers, macromers,
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prepolymers or any combination thereof, and at least one hydrophilic monomer, as previously
described. Some examples of silicone hydrogel contact lens materials include materials having
the following USANSs: acquafilcon A or aquafilcon B, balafilcon A, comfilcon A, enfilcon A,
galyfilcon A, lenefilcon A, lotrafilcon A, lotrafilcon B, senofilcon A, narafilcon A, and filcon II
3. In one example, the lens body with ophthalmically acceptably wettable anterior and posterior
surfaces without application of a surface treatment to the lens body, or without the presence of a
interpenetrating polymeric network (IPN) of a polymeric wetting agent in the lens body is a
comfilcon A silicone hydrogel contact lens body.

[00139] Ophthalmic devices comprise bodies that have surfaces, such as an anterior surface
and a posferior surface. As used herein, an ophthalmically acceptably wettable ophthalmic
device is a device having surfaces that are all ophthalmically acceptably wettable. Wettability'
refers to the hydrophilicity of one or more surfaces of a device. As used herein, a surface of a
device can be considered to be ophthalmically acceptably wettable if the device receives a score
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 pendaﬁt drop contact angle, or a captive
bubble contact angle. Lower contact angles generally refer to increased wettability of a device
surface. For example, an ophthalmicdlly 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.

[00140] The ophthalmic devices cast molded using a highly amorphous vinyl alcohol
polymer 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
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FIG 1 1n es a step ormng a contac ens no asse
pl aci ngecamdered npbthalnlienlly aocdpthbhewbgatde.i n contact with each other to forma

R AP A A TR G RN

ConMposi liyidesrePOphthABmidai@d sihdh dshieconfidt RAS, theRan 6O MAHoE abkis¥n'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 wettability, a modulus, a water content, an ionoflux, a design, and any combination
thereof, which permit the lenses to be comfortably worn on a patient's eye for extended periods
of time, such as for at least a day, at least a week, at least two weeks, or about a month without
requiring removal of the lens from the eye. Typically, ophthalmically compatible silicone
hydrogel devices do not cause or are not associated with significant corneal swelling, corneal
dehydration ("dry eye"), superior-epithelial arcuate lesions ("SEALs"), or other significant
discomfort. ~ Ophthalmically compatible silicone hydrogel contact lenses meet clinical
acceptability requirements for daily wear or extended wear contact lenses.
[00142] Ophthalmically compatible silicone hydrogel devices have ophthalmically
acceptably wettable surfaces, although a device with ophthalmically acceptably wettable
surfaces may not necessarily be ophthalmically compatible. A silicone hydrogel contact device
having an “ophthalmically acceptably wettable surface” can be understood to refer to a silicone
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 reporting discomfort associated with placing or
wearing the silicone hydrogel device on an eye.
[00143] A method of manufacturing ophthalmic devices, for example, silicone hydrogel
contact lenses, is illustrated in FIG. 1. In accordance with the present disclosure, all of the steps
illustrated in FIG. 1, or a subset of the steps illustrated in FIG. 1 can comprise a method of
manufacturing contact lenses. Items which serve as inputs, outputs or both inputs and outputs of

the steps of FIG. 1 are illustrated in FIG. 2.
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Docket No.: [P10044W03] single nold menber or nol ding surface(s). The
liquid used in a wet separation process can conprise water or an aqueous
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wet | ens body. [00161] Followi ng the step 116 of packagi ng the devi ce body,
the blister pack or container containing the packaged devi ce body 212 can
be seal ed, and subsequently sterilized, as shown in optional step 120 of
FIG 1, to produce a sterilized package conprising an ophthal mc device
product such as, for exanple, a contq&; | ens. The packaged devi ce body can
be exposed to ster|I|2|ng anounts of Tadiation, including heat such as by
aut ocl avi ng, gamma radi ation, e-beamradiation, ultraviolet radiation, and
the |Ii ke. Dependi ng 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 nold
menber (s) or nolding surface(s) conprising the highly anorphous vinyl



[00162] The following non-limting Exanples illustrate certain aspects of
the present nethods and devices. Exanple 1 (Conparative, Theoretical) WO
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illustrated in FIG. 2 as element 208. At this point in the process, the polymeric lens body has
not been exposed to a liquid. In one example the polymeric lens body can be a polymerized
silicone hydrogel contact lens body. During curing, the components of the polymerizable
composition polymerize to form a polymeric lens body. Thus, the curing may also be
understood to be a polymerizing step. The curing 110 can include exposing the polymerizable

lens precursor composition to a form of electromagnetic radiation effective in polymerizing the
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Exanple 3 (Theoretical) [00165] A quantity of Nichigo G PolynmerTM vi nyl
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or an extractlon process to remove a portlon 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
monomers, 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
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(e) curing the polynerizable conposition in the nold assenbly to forma
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include linear uncross-linked or slightly cross-linked or branched polymers of extractable
materials that are not cross-linked to or otherwise immobilized relative to the polymer
backbone, network, or matrix of the lens body.

[00156] After curing the polymerizable compositions, the method illustrated in FIG. 1
includes a step 112 of separating the polymeric device body from the mold members of the
mold assembly. In one example, the process of separating the polymeric lens body from the
mold member can comprise a demolding process resulting in the polymeric lens body
remaining in contact with one, and only one, mold member of the mold members used to form
the polymeric lens body. Following the demolding process, the polymeric lens body is located
on, or remains in contact with, just one of the mold members of the mold assembly. The one
and only one mold member with which the polymeric lens body remains in contact following
demolding can be the mold member 204 formed using the highly amorphous vinyl alcohol
polymer 202, or can be a different mold member. When the step 112 of separating the
polymeric lens body from the mold members comprises a demolding process, the step of
separating can further include a delensing step releasing the polymeric lens body from the one
and only one mold member with which it remained in contact following the demolding process.
The polymeric lens body can be delensed from the male mold member or the female mold
member, depending on which mold member the polymeric lens body remains in contact with
following the demolding process. Alternatively, the step 112 can comprise a combination
demolding and delensing process, where the lens body is released simultaneously from all of
the mold members used to form it. When at least one of the mold members or molding surfaces
used to form the lens body comprises a highly amorphous vinyl alcohol polymer, the separating
process can involve applying a liquid to the lens body and at least one mold member or molding
surface (in the form of a mold assembly, a single mold member, a pair of molding surfaces or a
single molding surface, the molding surface(s) being either in contact with, or separated from,
the non-molding portion(s) of the mold member(s)) to at least partially dissolve the highly

amorphous vinyl alcohol polymer and thereby release the lens body from the mold assembly,

52



OR oR2 (1) wherein each of Rl and R2 of structure (1)

I ndependently is a hydrogen atom or an acetoacetyl group and at | east one
of R andwB2oizias4acet oacetyl group, and each of R3, ReCTRB20RAM510W¥, and
R8 of structure (1) independently is a hydrogen atom or an organi c group,
and X is a single bond or a bonding chain. 5. The nethod of chaimRQr 4
wherein the acetoacetic ester group-containing vinyl alcohol copolyner
conprises units of vinyl alcohol having a 1, 2 diol structur[@0G¢gMN3e3t ed
by structure (2): WD 2012/013944PCT/ GB2011/ 051099 Docket No.

[ P10044¥i\ggl§]mo n|3e7m}lae!r o@mcﬁﬁinlgl slulrface(s). The liquid used in a wet separation process can
comprise water or an aqueous solution.
[00157] The method illustrated in FIG. 1 optionally includes a step 114 of washing the
device body. The washing step can comprise contacting a polymeric lens body with a liquid, for
example an organic solvent, an organic solvent solution, water or an aqueous solution free of an
organic solvent, to clean dust or debris from the lens body, or to extract the lens body to remove
extractable materials from the lens body, or to fully or partially hydrate the lens body, or any
combination thereof. In one example, the washing step 114 can comprise a washing step to
remove or dilute the liquid used during a wet demolding process, a wet delensing process, or
both. The washing step 114 results in a cleaned, extracted or hydrated lens body 210, as shown
in FIG. 2. The washing step 114 can optionally be conducted on a mold assembly including a
polymeric lens body, a polymeric lens body remaining in contact with one mold member, a
polymeric lens body which has been fully released from all the molds used to form it, and can
be conducted repeatedly during the manufacturing process.
[00158] The washing step 114 can optionally include a step of hydrating the polymeric
device body. The hydrating step can include contacting a polymeric lens body or one or more
batches of such polymeric lens bodies with water or an aqueous solution to form a hydrated lens
product, such as, for example, a silicone hydrogel contact lens. The hydration step can fully or
partially hydrate the lens body. In one example, the polymeric lens body which is hydrated in
the hydration step is a delensed polymeric lens body which has not been contacted by a liquid
prior to the hydration step, or can comprise a polymeric lens body which has previously been
contacted by a liquid.
[00159] After the separating step 112, and the optional washing step 114, the method
illustrated in FIG. 1 can optionally include a step 116 of packaging the device body to produce
a packaged ophthalmic device product 212. For example, a lens body can be placed in a blister
pack, vial or other suitable container along with a volume of a packaging liquid, such as a saline
solution, including buffered saline solutions.r In one example, the washing step 114 and
packaging step 116 can be conducted simultaneously by placing a polymeric lens body,

including a polymeric lens body which has not previously been contacted by a liquid, in a
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[00160] Optionally, the method illustrated in FIG. 1 can further comprise one or more
inspection steps 118. 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) 118 as illﬁstrated in FIG. 1 is a packaged inspected
body 214, but in other processes can comprise an inspected mold member, an inspected
polymerizable composition in a mold member, an inspected dry lens body, or an inspected wet
lens body.
[00161] Following the step 116 of packaging the device body, the blister pack or container
containing the packaged device body 212 can be sealed, and subsequently sterilized, as shown
in optional step 120 of FIG. 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 member(s) or molding

- surface(s) comprising the highly amorphous vinyl alcohol polymer.

[00162] The following non-limiting Examples illustrate certain aspects of the present

methods and devices.

Example 1 (Comparative, Theoretical)
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R6 R7 IR3 R4 R8 x OH OH (2) wherein each of R3, R4, R5, R6, R7,

and R8 of structure (2) independently is a hydrogen atom or an organic

group, amaoXomoisd4mucture (2) is a single bond or a bone#cmgGBEha0310999. The

met hod of any one of clainms 1-8, wherein the at |east one vinyl alcohol

pol ymer conprises vinyl alcohol units having a 1, 2 diol strucbtcj)(r:keetNo_

represented by structure (2): R6 R7 _ "
[P10044WO03]

[00163] A quantity of ethylene-vinyl alcohol copolymer is provided in granular or pellet
form. A portion of the polymer is processed by conventional injection molding into first and
second contact lens mold members. A polymerizable composition for producing silicone
hydrogel contact lenses is prepared as described herein, and is used to prepare a plurality of
cast-molded polymerized silicone hydrogel lens bodies as illustrated in FIG. 1. The mold
assemblies including the polymerizable composition are cured using thermal or UV radiation.
After curing, the mold assemblies including the cast-molded polymerized lens bodies are wet or
dry demolded to separate the two mold members of the mold assembly. Following the dry
demolding step, a wet delensing process is used to release the polymerized lens bodies from the
one mold member with which they remain in contact following the demolding step. The
released lens bodies are subsequently either washed using a liquid comprising an organic
solvent followed by an aqueous solution essentially free of an organic solvent, or are washed
using an aqueous solution essentially free of an organic solvent. The washing step can include
an additional hydration step, or a separate hydration step can be included before the lens bodies

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

Example 2 (Theoretical)
[00164] A quantity of highly amorphous vinyl alcohol polymer is provided in granular or
pellet form. A portion of the polymer is processed by conventional injection molding into
contact lens mold members. A polymerizable composition for producing silicone hydrogel
contact lenses is prepared as described herein, and is used to prepare a plurality of cast-molded
polymerized silicone hydrogel lens bodies as illustrated in FIG. 1. The mold assemblies
including the polymerizable composition are cured using thermal, microwave or UV radiation.
After curing, the mold assemblies including the cast-molded polymerized lens bodies are wet or
dry demolded to separate the two mold members of the mold assembly. Following the dry
demolding step, a wet delensing process is used to release the polymerized lens bodies from the
one mold member with which they remain in contact following the demolding step. The
released lens bodies are subsequently either washed using a liquid comprising an organic
solvent followed by an aqueous solution essentially free of an organic solvent, or are washed

using an aqueous solution essentially free of an organic solvent. The washing step can include
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represented by structure (4): HO- C -H
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an additional hydration stei:), or a separate hydration step can be included before the lens bodies
are packaged and sterilized. The yield of acceptable lens bodies is greater than about 75%.
When the manufacturing process involving minimal handling of the lens body, where the mold
assembly is placed in the blister package and the lens body is demolded and delensed by
dissolving the mold assembly in the blister package, followed by washing the lens body in the
blister package, the yield of acceptable lens bodies is greater than about 85%.

Example 3 (Theoretical)
[00165] A quantity of Nichigo G-Polymer™ vinyl alcohol copolymer is provided in granular
or pellet form. A portion of the polymer is processed by conventional injection molding into
male and female contact lens mold members. A polymerizable composition for producing
silicone hydrogel contact lenses is prepared as described herein, and is used to prepare a
plurality of cast-molded polymerized silicone hydrogel lens bodies as illustrated in FIG. 1. The
mold assemblies including the polymerizable composition are cured using thermal or UV
radiation. After curing, the mold assemblies including the cast-molded polymerized lens bodies
are simultaneously wet demolded and delensed by placing the mold assembly including the
polymeric lens body into a tray, and applying liquid to the mold assembly to at least partially
dissolve the vinyl alcohol copolymer, thereby releasing the lens body from both molds of the
mold assembly. Optionally, the mold assemblies, the mold members, or the liquid can be
agitated during the demolding and delensing steps. The released lens bodies are subsequently

transferred to a blister package with packaging solution, and are sealed and sterilized.
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HO C- H(4). WD 2012/013944PCT/ GB2011/ 051099 Docket No.: [P10044W03]
11. The nmethod of any one of clains 1-10, wherein the at | east one vinyl

al cohol pebyerero1ds4wat er - sol uble. 12. The nethod of anycomB20f1/05h@p s
1-11, wherein the at |east one vinyl alcohol polynmer is N CH GO
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conprising at |east one silicone nononer, silicone nmacroner, silicone

pr epol xgter or conbination thereof, and at |east one hydrophilic nmononer in
the fi AWd menber, and wherein the ophthal mc | ens body conprises a
silicone hydrogel contact |ens body. 14. The nethod of any one of clains
1-13, wherein the step of using the at |east one vinyl alcohol polyner to
form at | east on®hefistchkemed isst nol d nenber and the second nol d nenber

conpri gses injectiaon i n he at |ea ne of. the fi.rst nold nenber and

t he sez'ond nol d %eqnn%fe%r)({gfrﬁ%utfﬁ%gmﬁeatnhogz&hg lgldelﬁ?’fﬁfnp\rlﬁgg‘ei n the process of
i njection nolding,the.vinyl alcohal, pol r to formthe at |east one of the
first nold nenbe )B’f?dlq'%x"slﬁal%ﬂ‘&?hl?’rﬁﬁﬂg aﬂ%’%@‘s ¥igihpleohel pel¥msphaying Heess
setting selected fromthe ?rou consisting of: nelt tenperature from about

180C t BVektgsdevedaberystallinpty ol fe a%Gi e from about 180C to about 250C,

throat WD 2012/013944PCT/ GB2011/ 051099
(b) using the at least one vinyl alcohol polymer to form at least one of a first mold

member and a second mold member, the first mold member comprising a molding surface
configured to mold an anterior surface of an ophthalmic device and the second mold member
comprising a molding surface configured to mold a posterior surface of an ophthalmic device,
the first mold member and the second mold member configured to form an ophthalmic device-
shaped cavity therebetween when combined as a mold assembly;

(¢) placing a polymerizable composition comprising at least one hydrophilic
monomer in the first mold member or the second mold member;

(d) assembling the mold assembly by contacting the first mold member and the
second mold member so as to form the ophthalmic device-shaped cavity therebetween with the
polymerizable composition contained in the ophthalmic device-shaped cavity of the mold
assembly; and

(e) curing the polymerizable composition in the mold assembly to form a cast-
molded polymerized reaction product in the ophthalmic device-shaped cavity of the mold

assembly, the polymerized reaction product comprising a polymeric ophthalmic device body.
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Docket No.: [P10044W03] tenperature from about 30C to about 70C, nold tool
tenperature from about 30C to about 95C' holding tinme fromabout 1 second

t o about wWoerxmstsi4 i nj ection speed from about 50 M secoraB2o/Ebdat 250
nmm second, plasticizing speed fromabout 100 mi second to about 300

nmm second, injection pressure fromabout 50 Bar to about 180 BBBceQdeing
pressure from about 10 Bar to about 200 Bar, back pressure fronlébout”S Bar
to about 25 Bar, and any conbi nation thereof. 16. A sili conBldosdmaoes]
contact |ens body, conprising: a cast-nol ded silicone hydroge
pol ynmeri zed | ens body conprising the reaction product of a polynerizable
conposition, the polynerizable conposition conprising at |east one silicone
mononer and at |east one hydrophilic nononer; wherein the |ens
body i3 cast - nol Hexmpthod ofplpian howhareinyhea desst wnylglephpl podymerds d vishber and a
second nmol d nenber, at |east one of the first nold nenber and the second
mol d neleddel cemiymersi ng at | east one hi ghly anorphous vinyl al cohol pol ymer
havi ng an average | evel of crystallinity of |ess than 35% 17. The
silicone hydrogel contact |ens body of claim16, wherein the at |east one
vi nyl al cohol polymer is a vinyl alcohol copolyner. 18. A nold nenber for
cast n®l di ng an ThhERbADECIGIRY D GehdiElH Yhe aﬁ@éﬁﬁtrdn‘éivﬂgil alcohol polymer c8mpRsd
menber conprising a nolding surface and a non-nol di ng region, wherein at

| east M"@cefﬂ%éiic%te?gfoﬂl?ib%nﬁfmﬁmnﬂoc{l&h@mﬁ%fyn%@.”pr' ses at |east one h! ghly
anor phous vinyl al cohol polymer having an average |evel of crystallinity

| ess than 35% WO 2012/ 013944PCT/ GB2011/ 051099 Docket No.: [P10044W03]

4. The method of claim 3, wherein the acetoacetic ester group-containing vinyl
alcohol copolymer comprises units of vinyl alcohol, and units of an acetoacetic ester groﬁp
having a structure represented by structure (1):

RS R’

|
_(_(lj_clzj_ 1|{3 I|{4

R® X C—C—RS

OR! OR2?
(N

wherein each of R! and R? of structure (1) independently is a hydrogen atom or an
acetoacetyl group and at least one of R' and R? is an acetoacetyl group, and each of R>, R*, R,
RS, R, and R® of structure (1) independently is a hydrogen atom or an organic group, and X is a

single bond or a bonding chain.
5. The method of claim 3 or 4, wherein the acetoacetic ester group-containing vinyl

alcohol copolymer comprises units of vinyl alcohol having a 1, 2 diol structure represented by

structure (2):
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19. The nold nenber of claim18, wherein the at |east one vinyl alcohol
polymer is a vinyl alcohol copolynmer. 20. The nold nenber of claim19,
wher ei n twe 2at2/digmst one vinyl al cohol polymer conpri Se®CarGROBIGAD®EL i C

est er group-containing vinyl alcohol copolyner, or a vinyl alcohol

copol ymer which has been partially acetalized, or a vinyl al COB‘Blk ?ﬁgol ymer

whi ch conprises vinyl alcohol units having a 1, 2 diol structure, any
conbi nati on t hereof [P10044W003]
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wherein each of R>, R*, R®, RS, R, and R® of structure (2) independently is a

hydrogen atom or an organic group, and X of structure (2) is a single bond or a bonding chain.

6.. The method of any one of claims 3-5, wherein the acetoacetic ester group-

containing vinyl alcohol copolymer comprises units having a structure represented by structure

3):
—(‘CHz—'?H‘)—
O—ﬁ—CHz C—CH;
© 3).
7. The method of any one of claims 1-6, wherein the at least one vinyl alcohol

polymer comprises a vinyl alcohol copolymer which has been partially acetalized.

8. The method of claim 7, wherein the vinyl alcohol copolymer which has been
partially acetalized comprises vinyl alcohol units having a 1, 2 diol structure represented by

structure (2):
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wherein each of R?, R*, R®, R®, R7, and R® of structure (2) independently is a

hydrogen atom or an organic group, and X of structure (2) is a single bond or a bonding chain.

0. The method of any one of claims 1-8, wherein the at least one vinyl alcohol
polymer comprises vinyl alcohol units having a 1, 2 diol structure represented by structure (2):

RS ®
.
1

R® X C—C—R?

OH OH

2)
wherein each of R3, R4, R, RS, R’, and R® of structure (2) independently is a

hydrogen atom or an organic group, and X of structure (2) is a single bond or a bonding chain.

10. The method of claim 9, wherein the vinyl alcohol units having a 1, 2 diol structure

comprises vinyl alcohol units having a 1, 2 diol structure represented by structure (4):

H H
—ﬁé—CI«‘-)—
h
HO—C—H
Ho—(lz—H
.

).
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11. The method of any one of claims 1-10, wherein the at least one vinyl alcohol

polymer is water-soluble.

12. The method of any one of claims 1-11, wherein the at least one vinyl alcohol

polymer is NICHIGO G-POLYMER™,

13. The method of any one of claims 1-12, wherein the step of placing the
polymerizable composition in one of the first mold member or the second mold member
comprises placing a polymerizable composition comprising at least one silicone monomer,
silicone macromer, silicone prepolymer, or combination thereof, and at least one hydrophilic
monomer in the first mold member, and wherein the ophthalmic lens body comprises a silicone

hydrogel contact lens body.

14. The method of any one of claims 1-13, wherein the step of using the at least one
vinyl alcohol polymer to form at least one of the first mold member and the second mold
member comprises injection molding the at least one of the first mold member and the second

mold member.

15. The method of claim 14, wherein the process of injection molding the vinyl
alcohol polymer to form the at least one of the first mold member and the second mold member
comprises using a process setting selected from the group consisting of: melt temperature from

about 180°C to about 250°C, barrel temperature from about 180°C to about 250°C, throat
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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 preséure from about
10 Bar to about 200 Bar, back pressure from about 5 Bar to about 25 Bar, and any combination

thereof.

16. A silicone hydrogel contact lens body, comprising:

a cast-molded silicone hydrogel polymerized lens body comprising the reaction
product of a polymerizable composition, the polymerizable composition comprising at least one
silicone monomer and at least one hydrophilic monomer;

wherein the lens body is cast-molded in a mold assembly comprising a first mold
member and a second mold member, at least one of the first mold member and the second mold
member comprising at least one highly amorphous vinyl alcohol polymer having an average

level of crystallinity of less than 35%.

17. The silicone hydrogel contact lens body of claim 16, wherein the at least one

vinyl alcohol polymer is a vinyl alcohol copolymer.

18. A mold member for cast molding an ophthalmic device body, comprising:
a mold member comprising a molding surface and a non-molding region, wherein
at least the molding surface of the mold member comprises at least one highly amorphous vinyl

alcohol polymer having an average level of crystallinity less than 35%.
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19. The mold member of claim 18, wherein the at least one vinyl alcohol polymer is a

vinyl alcohol copolymer.

20. The mold member of claim 19, wherein the at least one vinyl alcohol polymer
comprises an acetoacetic ester group-containing vinyl alcohol copolymer, or a vinyl alcohol
copolymer which has been partially acetalized, or a vinyl alcohol copolymer which comprises

vinyl alcohol units having a 1, 2 diol structure, or any combination thereof,
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