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OPHTHALMIC DEVICE MOLDS FORMED FROM WATER-SOLUBLE VINYL
ALCOHOL COPOLYMER, OPHTHALMIC DEVICES MOLDED THEREIN, AND

RELATED METHODS

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

ophthalmic device, and related methods.

BACKGROUND

[0002] In cast molding methods of producing ophthalmic devices, such as ocular inserts and
contact lenses, a reaction mixture or polymerizable composition is commonly cured in a device-
shaped cavity defined by a first mold member with a device-forming molding surface and a
second mold member with a device- forming molding surface, or a female and male mold
member, respectively. The mold members are typically produced by injection molding a
thermoplastic polymer into mold-shaped cavities. Examples of thermoplastic polymers which
can be used to make ophthalmic device molds include non-polar thermoplastic polymers, such
as polypropylene, polystyrene, and polyethylene; and polar thermoplastic polymers, such as
ethylene-vinyl alcohol copolymers 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.

[0003] Contact lenses, including silicone hydrogel contact lenses, have been cast molded in

molds made of ethylene-vinyl alcohol (EVOH) copo lymers, for example SO ARLITE™ S
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[0007] All publications, including patents, published patent applications, scientific or trade
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entirety.

SUMMARY
[0008] In a first example, the present disclosure is directed to a method of manufacturing an
ophthalmic device, comprising: providing at least one water-soluble vinyl alcohol copolymer;
using the at least one water-soluble vinyl alcohol copolymer 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 placing a polymerizable
composition comprising at least one hydrophilic monomer in the first mold member or in 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.
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an ocular insert-shaped cavity therebetween when combined as a mold assembly, and the
polymerized reaction product can comprise a polymeric ocular insert body.

[0012] In another example of the present disclosure, the ophthalmic device can comprise a
contact lens, the first mold member can comprise a concave molding surface configured to
mold an anterior surface of a contact lens, the second mold member can comprise a convex
molding surface configured to mold a posterior surface of a contact lens, the first mold member
and the second mold member can be 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 another example, the water-soluble vinyl alcohol copolymer can be a copolymer
for which 50 grams or more of the copolymer are visibly soluble in 1 liter of deionized water at
20 degrees C.

[0014] In another example, a sample of the water-soluble vinyl alcohol copolymer, when
agitated, can dissolve at least 40% (wt/wt) in 1 liter of deionized water at 30 degrees C in 20
minutes or less.

[0015] In another example, a sample of the water-soluble vinyl alcohol copolymer can
dissolve in deionized water leaving less than 15% (wt/wt) of the sample remaining as insoluble
solids once the soluble portion of the sample has dissolved.

[0016] In another example, a solution of the at least one water-soluble vinyl alcohol
copolymer can have a viscosity which varies less than about 20% when stored at a temperature

of about 90°C or less over a period of at least about 12 hours.
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[0021] In another example, the water-soluble vinyl alcohol copolymer can be a vinyl
alcohol copolymer essentially free of ethylene units.
[0022] In yet another example, the at least one water-soluble vinyl alcohol copolymer can
comprise or consist of NICHIGO G-POLYMER™ (Nippon Gohsei, Osaka, Japan).
[0023] A method of the present disclosure can comprise a method 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 silicon-
containing monomer and at least one hydrophilic monomer in the first mold member, and
wherein the ophthalmic device body comprises a silicone hydrogel ophthalmic device body.
[0024] A method of the present disclosure can comprisé a method wherein the step of using
the at least one water-soluble vinyl alcohol copolymer to form at least one of the first mold
member and the second mold member comprises completely forming a molding surface of at
least one of the first mold member and the second mold member by injection molding.
[0025] A method of the present disclosure can comprise a method wherein the step of using
the at least one water-soluble vinyl alcohol copolymer 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, and subsequently lathing at least a portion of a
molding surface of the at least one of the first mold member and the second mold member.
[0026] The process of injection molding the water-soluble vinyl alcohol copolymer can use

a process setting selected from the group consisting of: melt temperature from about 180°C to
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the dry water-soluble vinyl alcoho copol yner can
from about 1 second to about 5 seconds, injection speed from about 50 mm/second to about 250

mm/second, plasticizing speed from about 100 mm/second to about 300 mm/second, injection
pressure from about 50 Bar to about 180 Bar, holding pressure from about 10 Bar to about 200
Bar, back pressure from about 5 Bar to about 25 Bar, and any combination thereof. In one
example, at least two of the above process settings can be used. In another example, at least
three of the above process settings can be used. In yet another example, at least four of the
above process settings can be used.

[0027] A method of the present disclosure can comprise a method wherein the step of using
the at least one water-soluble vinyl alcohol copolymer to form at least one of the first mold
member and the second mold member comprises using the at least one water-soluble vinyl
alcohol copolymer to form a molding surface on the at least one of the first mold member and
the second mold member, a non-molding region of the at least one of the first mold member and
the second mold member being formed of a second material, and wherein the step of placing
the polymerizable composition in the first mold member or the second mold member comprises
placing the polymerizable composition in direct contact with the molding surface comprising
the at least one water-soluble vinyl alcohol copolymer.

[0028] A method of the present disclosure can comprise a method wherein the ophthalmic
device body has ophthalmically acceptably wettable anterior and posterior surfaces without
application of a surface treatment to the ophthalmic device body, or without the presence of
components in the polymerizable composition that form an interpenetrating network (IPN) or
pseudo-IPN of a hydrophilic polymeric wetting agent in the ophthalmic device body during the
curing.

[0029] A method of the present disclosure can comprise a method wherein the method
further comprises the step of separating the mold assembly following the curing, and the
separating results in the polymeric ophthalmic device body remaining in contact with one and
only one of the first mold member and the second mold member, the one and only one of the
first mold member and the second mold member being the at least one of the first mold member

and the second mold member comprising the at least one water-soluble vinyl alcohol



have a percent haze of |less than 30% [0020]1n another exanple, the at

| east one wat er-sol uble vinyl alcohol copolyner can have a |l evel of WV

| i ght trawmerntzxEsme | ess than 15% [0021] 1 n anot her exampira&B20tig51103

wat er - sol ubl e vinyl al cohol copol yner can be a vinyl al cohol copolyner
essentially free of ethylene units. [0022] 1 n yet another exanple, the at

| east one wat er-sol ubl e vinyl al cohol copolynmer can conprise or consist of
NI CHI GO G POLYMERTmM ( Ni ppon Gohsei, Osaka, Japan). [0023] A nethod of the
present disclosure can conprise a nethod wherein the step of placing the

pol yneri zabl e conposition in one of e first, %g,nenbe or, t he second
ol 4 B0 Ebh FIFCEE B iRy Sl 61 S at9P et BRIORTES G 6ot B eat

| east afet hbll infcdibet Oy Gk REddAd U@ FRMbBNd at | east one hydrophilic monomer
in the first nold nenber, and wherein the ophthal m c device body conprises

a sili c{g?ﬁg)]hydAdggqho@)@ﬁtthgpfﬁsgntd@igql@@r%g@;y comprise a method wherein the step of
separating the cured mold assembly comprises applying a liquid to the at least one of the first

mold member and the second mold member comprising the at least one water-soluble vinyl
alcohol copolymer, and results in the at least one of the first mold member and the second mold
member comprising the at least one water-soluble vinyl alcohol copolymer at least partially
dissolving in the liquid. '

[0031] A method of the present disclosure can comprise a method wherein the method
further comprises the step of placing the mold assembly including the polymeric ophthalmic
device body in the ophthalmic device-shaped cavity in a blister package with a packaging
solution, and sealing and sterilizing the package, wherein the mold assembly is fully dissolved
in the packaging solution following sterilization.

[0032] The present disclosure is also directed to ophthalmic devices cast molded using one
or more mold members formed from at least one of the water-soluble vinyl alcohol copolymers
described herein. The ophthalmic devices can be ocular inserts or contact lenses. The
ophthalmic devices can be silicone hydrogel ophthalmic devices. The ophthalmic devices can
be silicone hydrogel contact lenses.

[0033] In one example, the disclosure is directed to a silicone hydrogel contact lens
comprising a cast-molded silicone hydrogel polymeric contact lens body comprising the
reaction product of a polymerizable composition, the polymerizable composition comprising at
least one silicon-containing monomer and at least one hydrophilic monomer; wherein the
silicone hydrogel polymeric contact lens body is a cast-molded lens body formed from the
polymerizable composition 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 water-soluble vinyl alcohol copolymer.

[0034] The present disclosure is also directed to packaged ophthalmic devices cast molded
using one or more mold members formed from at least one of the water-soluble vinyl alcohol
copolymers described herein. The packaged ophthalmic devices can be packaged ocular inserts

or packaged contact lenses. The packaged ophthalmic devices can be packaged silicone
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setti n%ﬁht%@lﬂnp %eyég,dmcludmg an ocular insert or a contact lens. The mold can comprise a
molding surface and a non-molding region, where at least the molding surface of the mold
comprises at least one water-soluble vinyl alcohol copolymer as described herein. The mold can
comprise a molding surface, or a mold member, or a mold assembly, or a single-piece mold
member configured to mold both an anterior surface and a posterior surface of an ophthalmic
device.

[0037] Any and all features described herein and any combination of such features are
included within the scope of the present application provided that the features of any such
combination are not mutually inconsistent. In addition, any feature or combination of features

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

BRIEF DESCRIPTION OF THE DRAWINGS
[0038] Fig. 1 is a flow chart illustrating steps of a method for producing an ophthalmic

device.

[0039] Fig. 2 is a flow chart illustrating certain inputs and outputs of the method of FIG. 1.

DETAILED DESCRIPTION
[0040] It has been discovered that ophthalmic device molds, including ocular insert molds

and contact lens molds, made of at least one water-soluble vinyl alcohol copolymer can be used



[ 0027] A met hod of the present disclosure can conprise a nethod wherein the
step of using the at | east one water-soluble vinyl al cohol copolyner to
format |wesbixmssssf the first nold nenber and the secomrdTras2dimsnmver
conprises using the at | east one water-sol uble vinyl al cohol copolyner to
forma nolding surface on the at |east one of the first nold nenber and the
second nold nenber, a non-nolding region of the at | east one of the first
nol d menber and the second nold nmenber being fornmed of a second nmaterial,
and wherein the step of placing the polynerizabl e conposition :n t he fiblrst
nmol d nenber or the secon | d mber conprise | aci ng the polyneri.zable
conposi 1 icH THdHoPE oS oo ek REVSl5FiF B4 giog (98 g DPYES at

| east Qi@ poBhRkic eohtd&Iensodids. al cohol copol yner. [0028] A net hpd of fthe
present di sclosure can conprise a nethod wherein the ophthal m c device body

has opHP¥Hilni cap psedaheciptaariny! aleahohpenehanards # oplyaed cpoptisng arleast pma@lééd
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olymerjc wettin ent in th t hal m c devi ce bad uri ng curing.
Foo2e] Actielioaniy of Aevipr: BepeeT dOBeioatl Pietbart-c BICY Soheliad UIRerEi i he
met hod mddifiédREmATAVOE 88ch hea S6raPoOPVOBPNAEH NG Hebf tpH?Ji&hll?%‘éﬁiEhieM (.e.,
follow ng the curing, and the separating results in the polyneric
opht halnﬁg deagiad b 99oRplYRerkEshi Wi jipgredightactuchy ash plagicizarsl Whikly medifofthe he

Frot e K e 38 1ot e Ehe (h e AR PARPRE VTP 1D
first Awedionsndlded. and t he second nold menber conprising the at | east one
vt SAUAP!© X I Bl R A RTLSERO CE R RO
bot h t lvinyl iatcdholnedpdlymerbehichrigl visitsly SeRordinTeker e Maeiqueous solution at room
temperature (e.g., about 20-25 degrees C). For example, a water-soluble vinyl alcohol
copolymer can be a copolymer for which 50 grams or more of the copolymer are visibly fully
soluble in 1 liter of deionized water at 20 degrees C (i.e., the copolymer is soluble at a level of
at least 5% wt/wt in water) as determined using a standard shake flask method as known to
persons of ordinary skill in the art. In another example, the water-soluble vinyl alcohol
copolymer can be a copolymer for which 100 grams or more of the copolymer are visibly
soluble in 1 liter of deionized water at 20 degrees C. In another example, the water-soluble
vinyl alcohol copolymer can be a copolymer for which 150 grams or more of the copolymer are
visibly soluble in 1 liter of deionized water at 20 degrees C. In yet another example, the water-
soluble vinyl alcohol copolymer can be a copolymer for which 200 grams or more of the
copolymer are visibly soluble in 1 liter of deionized water at 20 degrees C.
[0043] The water-soluble vinyl alcohol copolymer can rapidly dissolve in water or an
aqueous solution. In one example, when agitated in 1 liter of deionized water at 30 degrees C, a
sample of the water-soluble vinyl alcohol copolymer can dissolve at least 40% (Wt/wt) in 20
minutes or less. In another example, when agitated in 1 liter of deionized water at 30 degrees C,
a sample of the water-soluble vinyl alcohol copolymer can dissolve at least 50% (wt/wt) in 20

minutes or less. In yet another example, when agitated in 1 liter of deionized water at 30



[ 0030] A met hod of the present disclosure can conprise a nethod wherein the
step of separating the cured nold assenbly conprises applying a liquid to
the at | eset2orma3wB the first nold nmenber and the secon@CrmBoNRIFIBE
conprising the at | east one water-sol uble vinyl al cohol copolyner, and
results in the at | east one of the first nold nenber and the second nol d
menber conprising the at | east one water-sol uble vinyl al cohol copolyner at
| east partially dissolving in the liquid. [0031] A nethod of the present

di scl osure can conprise a nethod wherein the nmethod further conprises the
step of placing the nDId assenbly including the polyneric ophthal mc device

body i rflegises EpRtAaPk of theywater %@b&%l%@hcwolmp@lymer s disprl v algleashioObe a

packag|(Qg/“§ﬂh%lnggute§gple§seal ing and sterilizing the package, wherein the
nol d assenbly is fully dissolved in the packagi ng solution follow ng

steril i[0@4d]on. In] maezqamée phe wetet-soluble vyl ratcohs! edpetynadirrie etcodolymenphichal ni ¢
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devi ces can be, silicone hydrogel opht haI m c vi ces. The opht hal m ¢ devi ces
can be CQP‘?IV’E‘%ﬁ P]‘??ﬁdo’é‘ewa bRt &8 2PN &8 u“f’@ PWngo?RénR:lﬁ‘(tﬁ fsel u“f”hé’%
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cast-nol ded silicone hydrogel polyneric contact |ens body conprisin the
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conposi Lon, in eh assenblg co r'@?i&gqa first nold nenber and a second
mol d m@hBolymsr ye‘ﬁeég LSRR rgpalp ARInsolp Sd nmember and the second nol d
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[ 0034] The present disclosure is also directed to packaged opht’hal m ¢
devi cedevehet inpelpble golids present in solution, can dissolve in water at a temperature from about

30 degrees C to about 80 degrees C in less than or equal to 20 minutes to form a 3% (wt/wt)
solution of the vinyl alcohol copolymer in water, the solution having a level of insoluble solids
of about 10% (wt/wt) or less (i.e., 10% by weight of the sample of copolymer added to the
water remains present as insoluble solids present in the solution). In another example, the vinyl
alcohol copolymer can dissolve in water at a temperature from about 30 degrees C to about 80
degrees C in less than or equal to 20 minutes to form a 6% (wt/wt) solution of the vinyl alcohol
copolymer in water, the solution having a level of insoluble solids of about 6% (wt/wt) or less.
In yet another example, the vinyl alcohol copolymer can dissolve in water at a temperature from
about 30 degrees C to about 80 degrees C in less than or equal to 20 minutes to form a 10%
(wt/wt) solution of the vinyl alcohol copolymer in water, the solution having a level of
insoluble solids of about 15% (wt/wt) or less.

[0046] The solutions of the water-soluble vinyl alcohol copolymer formed by dissolving the
molds in a liquid may not present manufacturing difficulties such as, for example, excessive
foaming, gelation of the liquid, or the liquid becoming cloudy due to undissolved or
precipitated copolymer. For example, the water-soluble vinyl alcohol copolymer of the present
disclosure can be a water-soluble vinyl alcohol copolymer which forms physically stable

aqueous solutions. An aqueous solution of the water-soluble vinyl alcohol copolymer may not
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using one or nore nold nenbers fornmed fromat | east one of the

wat er - sol ubl e vi nyl al cohol copolyners described herein. The packaged

opht hal mwodewwmssiscan be packaged ocul ar inserts or paekagsiorionstwst

| enses. The packaged opht hal m ¢ devi ces can be packaged silicone

W02012/ 013948PCT/ GB2011/ 051103 hydr ogel opht hal m ¢ devices. The packaged
opht hal m ¢ devi ces can be packaged silicone hydrogel contact |enses.

[ 0035] I n one exanple, the disclosure is directed to a packaged silicone
hydrogel contact |ens conprising a blister package fornmed of a hydrophobic
pol ynmer mmterial;_ a cast-nolded sil |cone ‘%@{ogel golynerlc cont act Iens

body cd¥pHi %qhH@ntbeOYeéécftq% 61o8ERud 2 howrs.240upsner 18 hpine aligopastiong the he

pol ynerslomlaheAqloaq&éhst IsORti6R rmrﬂhélme@s& driRashteRBRuiRE 'dlﬁﬁnﬁcéﬂbﬁ‘%ﬁélg&@fj at
| east one hydrophilic nmononmer; and a liquid conprising the disso I on

pr oductdesdtibad hereiseandee mtswmtycwmth arigh tgpb thah abd1120%o pess thae mbout 18%, or

?Ehtalhgl) ﬁf;i]z’lélca%{)egF fﬁ/@ %1811 %%)E)eﬁdg Ae% %q geratulre;J (gfl uOJ; JOQE 361&:—'5—9 gv I’aepsel(f"lg 01d atsleasP sure
12 hours. In another example, a solution of the at least one water-soluble vinyl alcohol
copolymer described herein can be highly resistant to precipitating when subjected to high
shear. The soluﬁon of the at least one water-soluble vinyl alcohol copolymer can retain its
initial haze level following mixing in a high shear mixer at 1000 rpm for 30 minutes at 10°C. In
another example, the solution of the at least one water-soluble vinyl alcohol copolymer can
have a haze level less than + 15%, or less than £ 10%, or less than % 5% of its initial haze level
following mixing in a high shear mixer at 1000 rpm for 30 minutes at 10°C. The aqueous
solution of the water-soluble vinyl alcohol copolymer may not foam significantly, i.e., the
solution may not foam at a level which becomes disruptive during a “wet” demolding or
delensing process.
[0047] When formed into a dry film, the water-soluble vinyl alcohol copolymer can have a
low rate of oxygen transmittance. For example, the rate of oxygen transmittance through a dry
film formed of the copolymer can be less than 2.0 cc 20p/m? day atm, or less than 1.5 cc
20u/m? day atm, or less than 1.0 cc 20pu/m? day atm, or less than 0.5 cc 20pu/m? day atm, or less
than 0.2 cc 20u/m® day atm as determined for a dry sample at 20 degrees C. In another
example, the rate of oxygen transmittance can be less than 0.005 cc 20u/m* day, or less than
0.004 cc 20pu/m* day, or less than 0.003 cc 20u/m? day. When a water-soluble vinyl alcohol
copolymer 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 water-soluble vinyl alcohol copolymer having low rates of oxygen transmission
and can involve curing the polymerizable composition in the presence of an oxygen-containing

or oxygen-rich atmosphere to form the polymeric ophthalmic device, although it is also possible
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opht hal m ¢ device, including an ocular insert or a contact |ens. The nold
can conprise a nolding surface and a non-nolding region, where at |east the
nol di ng swof2ap®i1sd48t he nol d conpri ses at | east one wat ePCIaB2bignsviony|

al cohol copol ymer as described herein. The nold can conprise a nol ding
surface, or a nold nenber, or a nold assenbly, or a single-piece nold
menber configured to nold both an anterior surface and a posterior surface
of an ophthal m ¢ device. [0037] Any and all features described herein and
any conbi nati on of such features are included within the scope of the
present applicatjon provided that the features of any such conbination are
not rnutt@&lreythe Relypsrigatle compesitionainithe Rreseqey of @ dewoaysmn EFwsnHaky exyesn-

featur%ewo%ﬁ%%pﬁfemqa%éma@ Hgﬁ%%&@}ia{‘ rgeé%%alr_g%t)f the present

di scl osure. BRI DESCRI PTI ON CﬁhTHE W NGS . 1is a flow chart
i 11 ustrl8948lg sTlepwatef-seluble tvitd afcoholmopdlyoiengarabe bioti¢gradatriec Fdeetapwle, the

00391 Flr Byt B ELE b B¢ PS5 GOk, AP BUAP 0L, "

opht halanilezastds0%,ce arddads 60%Naftdidi ghdipdime of abartt30rdalyslss 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.
[0049] The at least one vinyl alcohol copolymer of the present disclosure can be relatively
transparent to visible light. When the transparency of the solid, dry copolymer is measured as
percent haze, the percent haze of the copolymer 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%.
[0050] The at least one vinyl alcohol copolymer of the present disclosure can have a
relatively low level of UV light transmittance. The UV light transmittance through a mold
member formed of the copolymer can be less than 15% (i.e., more than 85% of the UV light is
not transmitted). The UV light transmittance through the mold member can be less than 10%, or
less than 5%, or less than 3%. When mold members formed of the copolymer 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 rmay 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 uW, or more than 1200 uW, 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, pro{/iding such high incident light levels may allow the UV bulbs to operate more
efficiently, increasing bulb life.
[0051] The water-soluble vinyl alcohol copolymer, while having good aqueous solubility,
can be practically insoluble in one or more organic solvents. The term “organic solvent” refers
to an organic substance which has the ability to solvate or dissolve at least one material. In one
example, the organic solvent can be used to dissolve the water-soluble vinyl alcohol copolymer.
Examples of organic solvents include, without limitation, alcohols, e.g., alkanols, such as

ethanol, isopropanol and the like, chloroform, butyl acetate, tripropylene glycol methyl ether,
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and contact |lens nolds, nmade of at |east one water-soluble vinyl alcohol
copol ymer can be used WO 2012/013948PCT/ GB2011/051103 to cast mold

pol ymer i cwopht2nabasc devi ce bodies, e.g., polyneric oculpam/gBsarisimavi ce
bodi es and pol ynmeric contact |ens bodies. [0041] As used herein, a vinyl

al cohol copolyner is a polynmer conprising at |east one unit of a vinyl

al cohol functional group and units of a functional group which is not a
vinyl al cohol. This is distinct froma vinyl alcohol homopolymer, which is
a polymer conprising onIy repeating units of a vinyl alcohol functional

oup, i..e.,. poly(vinyl ohol nmodi fied formof PVOH such as
gr f g'rom Pr°p¥}€jllo$ a%{%‘&lhm%% enaCﬁ @ﬂeyh%m Aegures taereofnBer exampie dheor
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mater]ﬁghaﬁ%§H¥#§%%?%%%%@Q%gfggghxax> I's understood to be a vinyl alcohol

copol yrer I'e”i'n" wat er or an aqueous solution at room
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in water) as determned using a stand dard shake flask nmethod” as  known to

per sonde#oldaddi nary skill in the art. In another exanple, the mater-solu?le
Vi nyl ol p r e o
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can be.a ol y. for i ch 150 mr e of 1 copol yner are visibly
o utl el BRI presit s Py S eaH Bad coptlyBgt which oo MO an Bl e
exanpl eot plfie WolleReessio¢ EngnY:i G¥YdanbeL D BOPolFRBOWMIE rfoﬁl?sns&ﬁtlcﬁas%pﬁ%)é%[e for
whi ch 200 grams or nore of the copolynmer are visibly soluble in |iter of

dei oni Y&9osikgse £r 580 Do agpplyaer eyhichn T Tabitinag ghat doingbipeccifiitale exspssigbl
copol y RRfen Sa¥edt@Piodliyh HeasQniRidng; dakfibe Acoflymer which, when formed into a dry

film, has a low rate of oxygen transmittance; or can be a copolymer that is biodegradable; or
can be a copolymer that is relatively transparent to visible light in solid form; or can be a
copolymer with A relatively low level of transmittance of UV light; or can be a copolymer that
is a thermoplastic; or can be any combination thereof.

[0054] In one particular example, the water-soluble vinyl alcohol copolymer of the present
disclosure can be NICHIGO G-POLYMER™ manufactured by Nippon Gohsei, Osake, Japan.
[0055] The water-soluble vinyl alcohol copolymer can comprise a vinyl alcohol copolymer
with high vinyl alcohol content, or with low vinyl alcohol content, i.e., the majority of the units
present in the vinyl alcohol copolymer can be units of a type of vinyl alcohol, or a minority of
the units present in the vinyl alcohol copolymer can be units of a type of vinyl alcohol,
respectively. The water-soluble vinyl alcohol copolymer can be a vinyl alcohol copolymer
having a vinyl alcohol unit content greater than or equal to about 95%, greater than or equal to
about 90%, greater than or equal to about 85%, greater than or equal to about 80%, greater than
or equal to about 75%, gréater than or equal to about 70%, greater than or equal to about 65%,
greater than or equal to about 60%, greater than or equal to about 55%, greater than or equal to

about 50%, greater than or equal to about 45%, greater than or equal to about 40%, greater than
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aqueous solution. In one exanple, when agitated in 1 liter of deionized
wat er at 30 degrees C, a sanple of the water-soluble vinyl alcohol

copol ynmerwoani2diissll ve at | east 40% (w/w) in 20 m nut @STE@B20HIF110B N

anot her exanple, when agitated in 1 liter of deionized water at 30 degrees
C, a sanple of the water-sol uble vinyl al cohol copolynmer can dissolve at

| east 50% (Wt/wt) in 20 mnutes or less. In yet another exanple, when
agitated in 1 liter of deionized water at 30 WO

2012/ 013948PCT/ GBZOll/ 051103 degrees C, a sanple of the water-soluble vinyl
al cohol ap dissolve at |east 60% (w/w) in 20 mnutes or |ess.
[ 0044] |‘H38ﬁ93 té 5@ 70, BFatelhag or sgyal e abaut 4o, alree@hman@éﬁ@wmbqué X0
copol Y(?éatw}heﬁfbr 4o aBb bbb %Féatepﬂﬁnaotj Qall t@‘éﬁ(lyutqu% %ﬁa%telﬂ a8 o@'e fal to

undi ssol ved and undi ssol vabl e) “solids present in the § i on. exanple
when a a@anﬁ;ﬂo%,ﬂeaméhmr@quajm attue S%i, nylessstharobiodqualap @bgutehio. |Ele|@le1atcadga n

wat er i | e e dISSO| t.ion of the sol uble
porti on o t l(ewfc?:ogp t?/ﬁle{rﬁte p%;})mefr clhlnﬁ"%a{?%e eX?% on- ot V881N Lht(?poclentrrbea?lS”rr(w)s{taer| al
renalnsmﬂmqmamammhs | ess than about 20@6of t he amount of copolyner by

wei ght, Ies n about 15% t.he copol yne Iess han
about 1%y "y Fr-Sble o Al iSmbI s B3 6@%5}%\9‘? oBphileSpoRanobou: 6%

of the tﬁdﬂﬁﬁr&hﬂéneﬁﬁﬂ@ﬂdﬁbl Qo ite., tAE waRRSoILRBR] QMBhé%b lyﬂlgleis appunt
of copolymer b ght can renmgin as insol uble solids. 0 45] I'n one
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solution).. ln another exanple, the vinyl al cohol copolynmer can dissolve in
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having a | eve ble solids of about 15% (wt/wt) or |ess. [0046] The
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t he a molding surface configured to mold an anterior surface of an ophthalmic device. The at least
one mold member formed of the water-soluble vinyl alcohol copolymer can be a second mold
member comprising a molding surface configured to mold a posterior surfabe of an ophthalmic
device. The at least one mold member formed of the water-soluble vinyl alcohol copolymer can
be both a first mold member comprising a molding surface configured to mold an anterior
surface of an ophthalmic device, and a second mold member comprising a molding surface
configured to mold a posterior surface of an ophthalmic device. The first mold member and the
second mold member can be configured to form an ophthalmic device-shaped cavity
therebetween when the first mold member and the second mold member are combined as a
mold assembly.

[0059] As used herein, an ophthalmic device can comprise an ocular insert. An ocular insert

is a polymeric device which is, during wear, placed in contact with the conjunctiva or with an
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molds in a liquid may not present manufacturing difficulties such as, for
exanpl e, excessive foamng, gelation of the liquid, or the |liquid becom ng
cl oudy duwoteiumedd4gssol ved or precipitated copol ynmer. ForcCeEGBIpliasitobe

wat er - sol ubl e vinyl al cohol copol ynmer of the present disclosure can be a
wat er - sol ubl e vi nyl al cohol copolynmer which fornms physically stabl e agueous
sol utions. An aqueous solution of the water-soluble vinyl alcohol copolyner
may not WD 2012/ 013948PCT/ GB2011/ 051103 gel in solution for over 3 hours,
6 hours, 12 hours, 24 hours, or 48 hours after fornation of t he sol ution.
An aqueous. sol ytion. of the at |east one wat ol u V|n ohol
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o anpl oot e duieBerf bodingres 4 Thigeleriby Vet Theb g Sy, fSecahobe
copol y maﬁﬁgmed foprevide baamlled Yébask 888 diupadver 4 plédedrmli@etib@bf tih@%achask, | ess
t han 5@6of s initial haze |evel follomnn ﬁlXIn in a high shear m xer

at 100 Ol‘riﬁ%m 2355, Qe doges: 904 hawe, (&cfﬁ’éd’ﬁpé? SO @nei HANtHS Ol’tlﬁ@re than one
wat er - spdddp! € vinyl al cohol copolymer may not foamsignificantly, i.e., the
solution may not foamat a | evel which becones disruptive during a "wet"
denol dilp0br dElheeertéwﬂthIm wokling Surfa@%mm@mﬁmbmedr meCbaSaenjny foinkad) of ttiee

wat er - n _.have,a | te of,. oxygen.

e ool 1 U8 oA TRk RIS AT o Rt Fpclbel NP, o

filmf (arrﬂeldlrngsutfa& ﬁﬁﬁtghm&b mald ahentegiss surfiRe o2 af oeala? tikdrt. MPhediAVeat e OF
Ot/n2_day atm or less than 1.0 cc 20W day atm or | ess

I th
than 0.1l éénez’et&f rémaeéw%f water-pelulle pimy] aicopol cophymey ean heg %eoncamold
det er mn@ehet RbmPrisihy aSAORIS: §1§rfa7e@ d@%ﬂ%@l@& t@mdl@ aaﬁ&rté}ﬁ)rr sﬁf‘fﬁé@jblean bbgar at e

of oxygen transm ttance can be less t cc 201.t day, or |less
t han 0lwed. Eie aid¢ast eipe mald m@mb¢refgand1@frth®“@%s@@blzmbﬂ@lc@h«}l copplymencan

vat er - %Q'Hdﬁl & ﬁé'stnﬁ’ll)ldaln%ﬁl%g c&rggl% m)érgrm&' n%‘-g s%rilage cérﬁ%%: %t f%gfgn ante

transmttance 1 s used used an op thal mic
devi cesurdage ¢©f0ah Im:ulanwnb«m/ehncbfa mcygianncsldannsmbért amaprigg tahmommhgl sluﬁﬂmer , it

may be Slb ure the ophthalmc ice | an_ ox

at rmspﬁ J[ﬁo ﬁé’oﬁtre’é‘%ﬁ CSfOf&?yﬁcé’ﬁar ipserh hﬁt%&%’%’g‘r@eﬂf} F ﬁ’b n%g t he
curing s@foﬁ@ @5sid mdMber chﬂi\ be r&enﬁgﬁﬁeant@forﬁlh&l mtla{}qﬂ:&erpih ?amqﬁgttﬁérbmw&fn the
present disclosure can be methods usin nber s of

wat er - %P@ Breefingt moid magnaker and %ﬁmoyﬁ@aolg awmbgr ¢r9\ﬁpmhtr@é apf mokd/grepmbly.
trans @i 0@ MedellY bNiGctGUiskdGrelAGeBRbY E@g& g@%gnﬁ eJAseIn fomghr dtel ot he
a Sp

presence of an oxygen-cdntal ning or oxygen-ric ereto

pol yneb¢ plasphtonalisfosedi eni T eprnah totﬂcnmghrumlal os hamao gyes Siehédrelly, Wontact lenses
2012/013948PCT/682011/05110 to cure the pol neriz bl e 05|t| n t he
pr esenf&TR1* PEWEEANGERT SH %%es éﬂ‘ill 2GRV SXRPQéﬁlof R acﬁt‘ﬁﬁ‘g l’i‘éaryeCO Hheas,

for exasmbeduritiy REAADECPRAEIEIehdes Rah Be BbIniRBABNEASF vision correction lenses or both
cosmetic and vision correction lenses. Vision correction lenses include a transparent vision
correction optic zone. The vision correction optic zone can be surrounded by a non-vision
correction peripheral zone which may also be transparent or may include a region intended to
mask, enhance or change eye color or appearance. Cosmetic lenses are lenses intended to mask,
enhance or change eye color or appearance, and may or may not be transparent and may or may

not include a vision correction optic zone.
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[ 0048] The wat er-sol ubl e vinyl al cohol copol yner can be bi odegradabl e. For
exanpl e, the water-soluble vinyl al cohol copolyner can have a | evel of

bi odegr adabizbizoa3®mk at | east 40% or at | east 50% or arCreEm11BB8%03after a
standing time of about 30 days as determ ned using test nethod | SO 14851
with a sanple of about 600 m, about 300 ml of standard testing solution,
and a tenperature of about 25 degrees C. [0049] The at |east one vinyl

al cohol copol yner of the present disclosure can be relatively transparent
to visible Iight. Wen the transparency of the solid, dry copolyner is

nmeasur ercent. haze, t ercent ha of .the copopl yne n be less
Mhos 508, PLESR patR 85 miold Rl o A Sagimbgt O GREC iR by So e oGS S

t han 20R4aterolubiseinyhaebhbBdopol RRaQlisthsedherkidash be Airsti iyl nddnfRh edmpped ymer
of the present disclosure can have a relatively low |evel of UV Iight

t r ansmid PAFE Mot s frgegrntigyrgh lameldancaatarior séce af speactdenseFh dileast of
the copplk e nféﬂfbe?_ﬁogh%\ﬁ/%lf&ﬁ@@atlﬁ-%lﬁﬁle Qinyl MRbR1L ﬁgﬁﬁ?ﬁgﬂ bd P& nqoleﬂro%t I's

not transmtted). i ght transnltfghce thro e nold ne can be
| ess t hagmbed pmprisingss cottven 1BOkdingr surfass colfagur@so Wb a rppistirine sivéacs of or med

of the | yner -havi Low UV ljght transmit e are u in uring
proces scgﬁtﬁgto & ?'nan? haé nlg%% oF 8\95(1 i b,er ffﬁgnef e@gﬁﬁ%fWW'ﬁO?Lgﬁ? Vfrfyzrf‘i“rﬁrhf)fed

i nt o t hepelgmecenferboting fshély nidybedeetiptisinde cbh@he niding Bitfaca chnfifuréevel
of incident K UV Ii?ht y need to be applied to the exterior of the nold
mermber .10 B9Id &% AR ,S“%Feeoff hERTIaRd ARy a9 sesPRdd mRkdhmember qomprisige aR9REe% han

1000 1%1&%? suphe bhathulaP R RMd %lr %%%Epﬁgcelé% ¢daWePTleddV Thi Gtk £RM be

applied to the exterior of the np uring the curing process. As
many Uwdmbghengthepscendempldonember dan betconfigured to fommre epnacaidnsghaped spher

| evel s Mol u ' | Nei i ght__| evel | ] ow t he. bul bs to
oper at gher%@g‘b% ?‘? %%eﬁﬁglﬁﬁsp&ﬁwglggﬁ%%a du ﬁef?néi . m?’éion}%}f‘j“ e et {an(r%lngg 1481 e

vi nyl ahddhsbmblypol ymer, whil e havi ng good aqueous solubility, can be

practi insoluple in gne, or re or i c salvents. The term "oyganic
solvenﬁah#ifeggaPSt he frithe @ §¥8H€§%€ﬂp%ﬁm’ §’@H@°QHPFP ?3?%m§%%¥hte or
di ssol wgsesibly Gftfred FethgBlAELRlubld RingNaIcBKSINRIpBlyntdd Lal @R shgROpi¥@NhokAN be
used to dissolve the water-sol uble vinyl alcohol copolyner. Exanpl es of

or gani EeFBIeY &ift-sa MR droldwnernbritused i Mold Sath an awpreirssuriacgand alpRaAGdss,

ts:’JICBr g%ﬁ%ﬁe o gc gﬁﬁ%@ﬁ?{&&eﬂgghé Bifigleldf&e GBIACHBMBEMarPHE Y mBfehB8er
formed in one piece with the device-forming cavity being integral to the mold member. In other
words, the device-shaped cavity can be a hollow area integral to the mold member and is not be
formed by assembling muitiple mold members. The single-piece mold member can be
configured such that, after it is formed, at least one port is present in the mold member to allow
injection of monomer into the mold. The single-piece mold member can be configured such
that, after it is formed, at least one vent is present in the mold member to allow excess monomer.
to flow out of the mold member during or following injection of monomer into the mold. The
single-piece mold member can be formed using techniques such as, for example lost core
molding or gas assisted injection molding, which are known to those of ordinary skill in the art.
The use of a single-piece mold member can reduce the amount of monomer required to form
the ophthalmic device, and, when formed from the water-soluble copolymer, can reduce the
physical manipulation required to release the polymeric ophthalmic device from the single-

piece mold member as compared to a mold assembly formed from a plurality of mold members,

as the single-piece mold member can be dissolved in water to release the polymeric device
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WO 2012/ 013948PCT/ GB2011/ 051103 di propyl ene gl ycol nethyl ether acetate,
and the |like and m xtures thereof. For exanple, the water-soluble vinyl

al cohol owpabyzmas4gan be practically insoluble in ethyl patsBzdE/0S003Can be
practically insoluble in benzene, or can be practically insoluble in

tol uene, or can be practically insoluble in ethyl acetate, benzene and

tol uene. [0052] The wat er-sol ubl e vinyl al cohol copolyner can be a

t her nopl astic vinyl al cohol copolyner, i.e., a vinyl alcohol copolyner that
beconmes liquid or nmall eable when heated and freezes to a gl assy state when
sufficiently cooled, and which can be repeatedly re-nelted and re-npl ded.

[ 0053] ﬁ?gyw%@l&m&ﬁwaperwwyﬁ%r dreggole asoiryhRfe e 35 opBrsiner m@‘éh?nfc&gi dly

di ssol gethdtsWHiBleaihig B2 RINBONAiBBhATy A8 of sinBR-JiEeanSIARALNINE mAIIR, When
sol ublized, has a |ow | evel of insoluble solids present in the solution; or

can be the cespofapise ofiiphthairoicndeviass Lhavings unvishd hgepmetnigst whichneould kexessi ve
f oam ng;; I i faornms sol utions having stable
viscosiIg%g?&g@nggﬁﬂﬁéggaé%ggﬁyﬁgé8&%&%&'fornB sol utions that do not

preci pi[0@i4} exOallsd weldingvheface(hjoe ah@dd rheambarGh os heabldcameinblyqins,, norld@pn be

a copol r ich,. romed into a dry film h a Jow rate of oxygen

F r anenenabingraiah PYO, B8 maabmienal teoibouoand sl et coemfe s
copol yr@gcribBatheldin lcah el ¥RMéd tBy2RFRALE YholdfhgY i08 1 hebd kaihled i By s@hpdsdiqf m or
can be a copolyner with a relatively Iow |l evel of transmttance of W

| i ght ; eldisgn coptingoes semprassion aelding, dhermeferpingsete-c Unbke deeldse madg of
conbi nat i I , = e
iyl " S Bfed RRASES P ORD BRI BRIPEE b St o ERR TR i SBE (R Pl SR
G POL YvigRiIlyn and nechadételyedissoyveli jppliquidSohisbias Wetekand dqpans solpG@BS5 inclisking
wat er - sol ubl e vinyl al cohol, copol r can conprise a vinyl alcohol
copolyﬁ%?mﬁfgﬁ@ﬁ? %“5WH§F3£F%%%BW&%§ﬁ?bnt, or with low vinyl alcohol
cont ent[00és] €. , THNBoeaRf 6f tdsymofdiddentiet lehs P6ESE Mcliding §iBcdtie MylirogbicdRaikt
copolyner can be units of a type of vinyl alcohol, or a ninoritg of the
'y

uni ts” Arnssedies Bipicely begia with chsnsrpadinsl Sfrreraiceinmpld membys gire- tighmost
vinyl  al&lpland " £S0LRH! MEIAY meliber) VahE "meia! Ilﬁgllnlﬁer\é 'h dalﬁl laea:pfd?iﬂ@éd 6ORRle¥IRI can

be a vinyl alcohol copolyner having a vinyl alcoho nit content greater
t han omaddjpgla thermeladticopilymer ewld matdriah into mgldashaped ahdties, dy%jathyng dheer

t han or ual t.0 ahout, 859 eater th ar .equal, t o about ..80%. .ar eat er

than oroBIHE 4 BuSth S2mIbE8le BN oBnogh R ot § RRBaSS GeERbC!

t han ommadjtglant! dathby tfot BRamle.cafeetion mavldiap toofoah the bakiowhamOds tigy matder

than or equal to abgﬁg 52&6 greater. than or equal, to about 3096 greater
ing )6 0 |

t han orfmesHghang ghepy, gPpEheEthe fpas ferminggsgion P dhe drold gogmigteioter

than  example, a first portion of the device-forming molding surface can comprise an injection
molded lens-forming molding surface, and a second portion of the device-forming molding
surface can comprise a machined device-forming molding surface. In one such example, the
first portion of the lens-forming molding surface can comprises a portion of the lens-forming
molding surface molding a peripheral zone and edge of a contact lens, and a second portion of
the lens-forming molding surface can comprise a portion of the lens-forming molding surface
molding an optic zone of a contact lens.
[0066] Typically, when cast molding ophthalmic devices having optical zones, two mold
members are combined to form a rﬁold assembly. The two mold members are sized and
structured to be assembled together to define a device-shaped cavity therebetween. In the one
example, for molding a contact lens, each of the two mold members can comprise either an

optical quality concave lens forming molding surface used to mold an anterior surface of a lens,
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WO 2012/ 013948PCT/ GB2011/ 051103 or equal to about 35% greater than or

equal to about 30% greater than or equal to about 25% greater than or
equal to wbaot2/@8%48 greater than or equal to about 15% pgmraat2eri/dsies or
equal to about 10% greater than or equal to about 5% or |ess than or

equal to about 5% The percentage of vinyl alcohol units in the polyner
chain can be expressed as on a wei ght percent basis, or a nolar percent
basis. [0056] The water-sol ubl e vinyl al cohol copolyner can be a vinyl

al cohol copol ynmer other than an ethyl ene-vinyl al cohol copolyner (i.e., the

wat er - sol ubl e vinyl . al cohol copol yner is not conpris of units of
et hyl erf) CORKEX 9@%&# w@%@rl%% ma{dé%%ar ae%bﬁﬂgmo?gamﬁéﬂ%f SPrfRsA of cohol

copol yness. @Sﬁﬁl@ﬁﬂuﬁwsé’s’ off @8 QISR HRNB0NhERber AP L LERGYVO moMMAE s@fact e
wat er - sol ubl e vinyl al cohol copolyners disclosed herein can be used to form

at | eadefegaé tore$ @iftrgt waldf memberoer anbéndalermrdld mender, raviddhe swddrimeynbgs avdthto cast

nold a 1,C. | I e of d nber
can' bo PR ACBder Rl RSl o RN BiEng RydlP hEhite LA bRl HofB i
copol yrfst, andysen@ehinoldigetbers wah ék-ssaktubddetoviiony la lahssiapd coptyl tisrebetwedn by
both inj.ection |, di an chi ni t he vinyl al cohql copol r. The
nachinfﬁ&ncgﬁmg r“@g AP 7Y 8}“bﬂggﬁl%f?ﬂﬁ,zﬁ?gwﬁtﬁﬁwgpﬁgﬁd%gﬁdnﬁgwgting
t he watconfig@htitise sidhnys, #rcohpl&oReldy ARembRes e6Mbadihg Ghord MaR tiweNmefd a
mol di ng surface. [0058] The at |east one nold surface, or nold nenber, or
nol d adRLmiIsTS/of Beldanembers hat grer dapeoprutitustugaddiffersndn Hisn despibeg sbevedrac| osed
her ei n : 1 0 1Sl I u L.qured
o mol e aneh i i VL T BRI e TRAG S e T B SR DT
menber chbereenfigfurade onatpeise swiaithiar ove hepls fadndohodgico ot sxaerple arsidgte mokecond

nmol d r..conprisi mol di ng surface confiqured to nol.d a posterior

sur § acdber SEORE baitrd (oMb & ieidt orERTe ShamNb eGP TSR HEE D! ¢ he
wat er - swlliublagovietiyt lead sofacd, .69 ROy BREItIRAR fhRalP6t RaR mdld stenipet.d Member
conpri?hﬁg a nflding sTrface confi?ured to nold an anterior surface of an
opht hall}6d] deviheeateizpluple vinghaicohol qonpbymercap bappedsip Agrmaineastpryymeldingace
confi gyn@stet Br iy f ] HEGE- i rst
ol e B SR et TRasP R AR IR pol e

opht halopitbalguy devics hediesd ¢he at leasthme aheltl wee hevpmeduced by faonwsdntinnd] dnjeetidmer  and

e, SRR AREPEi 8 SOl L A xRS SR
i nsert the water-soluble vinyl alcohol copolymer 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 the optical
quality lens-forming molding surfaces of the mold can be provided as components of one or
more removable inserts located in a plate or other housing, or can be machined as part of the
molding cavity.
[0068] In one example, the process settings used to injection mold the water-soluble vinyl
alcohol copolymer of the present disclosure content can include:
Melt temperature from about 160°C to about 250°C
Barrel temperature from about 160°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
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is a polyneric device which is, during wear, placed in contact with the
conjunctiva or with an WO 2012/013948PCT/ GB2011/ 051103 anterior ocul ar
surface, wo2tipact um or any conbi nati on thereof. ThecamBilosimaeul ar
surface contacted by the ocular insert during wear can conprise the cornea,
or the sclera, or both. In one exanple, the ocular insert can conprise a
punctual plug. An ocular insert may or may not be a transparent device, and
may or may not include an optic zone providing vision correction.
Optionally, the ocular insert can conprise a drug-delivery device, a
di agnosti c devi.ce, both. Wen the ocul nsert conprises a
drug- del i veIrg‘iFCH%‘Wp(? éfrPﬂ’é‘bﬁP@ HEV?%%‘WO&EW"@QO(’%{WS%@ onfigured to provide
control | ed pigdiRAHR PbedfrEin¥Bo@VIDD BmRE&HEAS S8 BEFmRPELach of time such as,
for exanple, 2 hoursS, or 12 hours, or 24 hours, or one week, or one nonth,
or nore thalmesh@mwfrq?ro@w}tﬁﬁénaato gbeuist80dae nol di ng surface, or nold
menber, sol ubl e vi nyl al cohol
copol yrer dﬁ?@hﬁg}?%%&%ﬁ}%ﬁﬂ%ﬂiﬁ& igors b?ﬂ% 'd menber conprising a nol di ng
surface corBachpressure drompatuah banbebowr25dar.f ace of an ocul ar insert. The at
| east menber . forne he wat er-sol.ubl e al.cohol
can be 0&ConEPRaBRaPreRIER: SGnpF MErigosshatitmges I PhekOdBRPIGel &9 ol d
a post efihyhlcehslfRpelykr.an a@auéreerxampeeﬂ&ee fhe, @&e bigaghe® réegmqhﬁla ERNBell
formed of the water-soluble vi n%t al cohol copol yrrer can be both a first

&

nol d neskgse (Pé‘??ﬁ?ﬁ sitings Lapdledisag e inecdion rm_iﬁfth@Mmehalpd\qimoaolameanile@m%r
SUffaC%x%R tIRC gﬂf H#Dﬁ@}r A% BGC 208 MRlose @%%ht %9153?5 | SNGe 3R di N9
figure 0 r e

surface co r posterior surface an ocu I nsert.
first rehperaerederm ahazhﬂﬂﬁ@&@cxbndt 290P@. Imanbiher ©@amplee theanéli gpurpedhtitre cdrosem an

ocul ar t- d cavity, he bet ween when t rst r..and the
second tJr%? i@a&%ﬁ‘@ u\ég% 8’&& %%ﬁﬁ?ﬂpﬁggﬁfg‘w albmftdégaﬁ to@oﬁt?gg cﬁer ein,
cont actjod7@psesTiar & leasiesit GO hienidRr RO WaEFrbGudde WyC & cobitatigh & dn @tlcbﬁ

pl aced or di sgé)sed on a_cornea of an aninmal or_ human eye. General

cont actMqléing ead gwriningefos cxenpiexlatimneey Wlatigy Whete thepasicashapn ehihe niéﬂi% feri or
sur f acerhtea by RyecEON htfding, MhdCAr Hea ngfohrlQ thea v1cff8é'0§% gﬂggﬁ%l:ﬁ.@@ iPe

cosnetic |lensés or vision correction'|enses or VI'Sion
cor r ectrepared dysemovivgsi pntiooef e mad, foemsesplé hy In_mdhlnmgtar pm&panéﬂte moldj on

correc The visikQn corregtion t| can b surrounded
by a ntg{rll&lw Sloér?g% ree%:l ?%%P%Jérfp e?go{f)n?gﬂlg W&%ﬁe @ﬁé‘% 015’80 rafsPtent or
may i nophtlandc degicarini othenaedds, dn Reddares hadile @h® ﬁar@&ﬁn@eclesuf.e cthib Qlevié-
appear nce. Crgpz(getl c lenses are |lenses intended to mask, enhance aor change

eye co ‘Hfm%% molding supfaces of e @kyJoast onaymeld imenaber canshsa farmed £OmniRSlY d¥ may

not i ngdj éﬂﬂi%namﬁld‘%ﬂzg)%néoérr &fké %t&%o‘llﬁ)l@%l alPol copolymers, can be formed
2012/ 013948PCT/ GBZ011/ 051103 [ 0062] The at ‘| east one nol ding surface, or

nmol d n@@m@lptebbby mfcHinings® mﬂynquratré@sbf)nq water-soluble vinyl alcohol copolymer, or

can be formed by injection molding at least one water-soluble vinyl alcohol copolymer to form
a mold member, a pertion of the device-forming molding surface of which is subsequently
machined to form the‘ final device-forming molding surface of the water-soluble vinyl alcohol
copolymer mold member. Thus, in one example, injection molding the at least one of the first
mold member and the second mold member can comprise forming a non-molding portion of at
least one of the first mold member and the second mold member by injection molding, and
forming a device-forming molding surface of the at least one of the first mold member and the
second mold member by machining or lathing or ablating or any combination thereof the non-

molding portion of the mold member.
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wat er - sol ubl e vi nyl al cohol copol ynmer disclosed herein can be a first nold
menber conprising a concave nol ding surface configured to nold an anterior
surface olVoaoons@st | ens. The at | east one nol d nenber pCorGBR2d110051t0Be

wat er - sol ubl e vi nyl al cohol copolynmer can be a second nold nenber
conprising a convex nmol ding surface configured to nold a posterior surface
of a contact lens. The at |east one nold nenber formed of the water-soluble
vi nyl al cohol copolynmer can be both a first nold nmenber conprising a
concave nol ding surface configured to nold an anterior surface of a contact
| ens, ang a second nold penmber conprising a convex nol ding surface

confi guP8Hllt o Heg Waterselpleryinyl alephoheepabymer g hedised (te Aym athlsast jardsvicgp) d

menber RAfink RRHIGRE ANehceRIrd NBRIRRIMYAWRE £t PHES thOnb RN BN ERBIAS T
| ens-shaped cavity therebetween when the tirst nold nenber and the second

mol d nethbaoldmembentienadgiass of thelmold sgdeibang. nof 08613P| formoctuniaee efkadpties t he
at lea I el |.d menber r .nol di assenbly. formed of
t he vvatsr}e0 rd g)jsq%leu +n2éd?/clgfn€/ wafé%gag k% o é%‘glo‘g‘fl el rerésgrrlllb ee‘”gﬁsﬁ%"rg}% 1e-C %‘?0? néer\rlnl)rf d frember
(i.e., example] arnonAmbldingepireivn usetle trioldhéntdtdandie fumined iofra slatdhial ¢haaid a
posterior surface of .the ophthal mc device). The single-piece nold nenber
can be_easeﬂ?{ﬁ%i BShlele if SYAL T oG SpibBeRs: Mo e St PeiRhPReEaTC y
bei ng ihiteH 8hchl R PoliProPiche "BIHR exathPleOthB @bn WIdAg pbiendaY LGRpSRaRMLavi ty
can be a hollow area integral to the nold nenber and is not be forned by
assenblarsyppait farpl devies-tormingbapklingristase wgmeriphe dlee woted-selwhiseriny aaicobel
config . i 111 r S rk i.s.or t in
the mo A nyeE Trb ke Bl wick) ol SbRS oo RE SHEY he' 50

si ngl efpingog madidg rrenfber, occananbe gwedfto gormed pardbn tfidhe defiteforming mofdgred,

at | east _one vent i resent in the nold. nmenber tp all pw excess nononer to
1 ow ostrTEE ¥ AR deditrier THIRNY S5 e PIBIRE NGO igeRtr o6 BReTRORONEIH nt o

t he nolselublEhanydian@her &i@cﬁn&u?&rnﬁmqu@mmﬁmnﬁ@mha&r tyecibeLicHHRsy such
as, for exanple | ost core nol |n&$or gas, assisted injection nolding, which

are knd¥ding senigee dhagdirgetdy epntaetssibe pplymerigple gempositinn disimgepstanelfingl Biei ece

nol d r Lk f :

opht halt o oy e aa dctieeaiipiite bR AFRke (ERHUTE, hP MRERhBR vinv (o
r educe atdebolpénpolyszir caanbe ddratedowsing qaiicwsdmethods | smals st e ampie rinection
ophthalqh]nggy'ﬁ$ Jion1the si ngl e-pi ece nold nmenber as conpared to a nold
assenbp§ OF red 1 ForT'&: plurality of nold nenbers, as the single-piece nold
menber [@EM2] be Rbgafiddsy & the muicdl ude® t6 TR fR MbR PEMBPERbe BEWE&a-soliBle
2012/ 013948P /GBépll/ 51103 body, reducing the opportunity for damage to
occur VEY Rlsohpl pplysessthe giald embercaneherisad Eamoldeonmatic eantac lenses hryingiie

devi ce prifddidesign8h loke o BfiOfurficdl TYLR-BbRER %‘wf& BOREhay"BY nf lngwﬁvlgeal
manuf act ure of "opht hal m ¢ devices having unusual geonetries i ch woul d be
nor e divistdneegrtection zament el tagplacipg theglolimerizhblasbuipnstitre irsthe [ é 4jcoriier, lae

mol di n ( ((s) or | d.assenbl .2, mld(s

Tomde SPRLSEAS Dk A bER L TBITBEL (oo or Rl Bo R R Riethe bt b a7 Bror 1F

al cohokhecopldnyemeserdtesisr useé do Frerethe leaanTieddsiphipethtddyon the @edld aenibet ing, or

can be forned by c%nﬁéession nol.di ng, continuous conpressi on nnlding,

t her nof iﬁUFFg*, togpask 1, ppRearange Qf & wgaehagee MsAPPPEaNGeRirEe 6Y°. PYehes, f9re

mol ds  BReepIOfchhiiR e bEFeafls BE the\dolbtlof MLQRObr GRRALYVINE apSFarkE of ARILY and

conpl etely dlsso ved i n liquids such as wdater and aqueous sol utions,

i ncl udpye ands dane sl exaquidoy aslimbaliipes at | ow tenperatures. [0065] The

Pr OCeS fgl) Casthe Wsfin"hnCOL bifitea! S aRPIbRSrorhfAE! HHa08 o thé G RfHcR0¢!
including a concave surface or a convex surface. The design can be printed onto the lens-

forming surface of the mold member using any printing method, such as, for example, using

ink-jet printing, using a cliché method, and the like.
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| ens bodies, typically begins with the preparation of a pair of nold
menbers (i.e., a first nold nmenber and a second nold nenber). The nold
menber s owo 2oe/qms@duced by injection nolding a thernopl astigs2polosm®s nol d
material into nold shaped cavities, by lathing the polyner nold nmaterial to
formthe entire nold nenber, or by a conbination of injection nolding and

| at hing, for exanple, injection nolding to formthe basic shape of the nold
menber and then lathing all or part of the lens form ng region of the nold
menber. For exanple, a first portion of the device-form ng nolding surface

can co [ se an injection nolded . |ens-formng | di ng_ surface, and a second
porti oﬁBéJ{‘ﬁjt he H%e}ilg@r- P GrISR g T2, PO BoBRRT EBhE? ipswatgr-haseh e 4T

devi ce-fignsitVehioR! & iag b‘éléhfo?%ﬁic JolveANBastW ik RpIIEvelliflg. first portion of
the lens-form ng nolding surface can conprises a portion of the

| ens- f dO®Tlg ninl ariersgramples dectorthe dsernf the yater-pHeble vinybaleokm ¢opagmergp ferm

cont act ) rdi-on. of . I -f.orm | di ce can
oy e Bk mBRBePRS S B Lo i N oo B S & Y SHRGERE
zone ofplanadreatndnt g ot (EHAG6 bd yppliedltd the mdlding cadicerim belfen fpr dphdekighto be

devi ces _havij ng, optjical zones, two nold nmenbers are conbined to forma nold
assenblernate g0 P et onky thecmoldipegeace AlbeYshon SHGcs dreaesh b g
t oget heilsot e Gplibdendnd@¥hapleshaARE of ?ﬁghfeﬁt {dMed1€ RBAIMAGD thd Moldhe; anfceyanpl e,
for molding a contact |ens, each of the two nold nenbers can conprise

ei t her th% reQ)di mambeiy dpes yrok dsadiep Mews anplind i thel aiokling wirfagee Wherd theo nol d

an ant | 2 1 8 [ & r

conyox ToberbbIE S flitfbn B'biaced (nZ0diiacd aRf R piTHER oA Sfifacd’ aft

post er isobseguantlyceredf deamdldedsandrdmlensérh theuprpoing beafmdshntsgrieddhtoshe polymérc nol d
nmenber wi th .a concave ml di ur, f i.s referred to a.first nold nenber
or a fafEIPednaT re%e&&giﬁggﬁsﬂgd%&qﬁ EQCW@W%@%l?Q?n%I di ng surface
is ref ooy t owasn &ofging e Ndhde PriEbemolr oﬁnf&diﬁ% natfdcarerigsld médbdri st and

second nol d nenbers can be structured to forma | ens-shaped cavity
t her ebdBIGRR Hpldieatds aplicadheimonlasticcprlpnpicn thomplst AV gen then bs spelpd and

Al t er natp¥RedRbeh (12 HR&Iins QiEice %ﬁ@gﬁ@%egﬁyng%%@@to 4 Qhti TRleBoe A R1Ge of

assenblies conprising nore than two ers or nold nenbers that are
shaped aqolysnarizeble cenipolifidretochstusyd totfarm d@slymichiededbobedy. can be used with the

vi nyl ol I rs descrjbed herein. . Additiponall t he d nbers
can” be EET o JPQR BB eReRCh R e pu bl B0k vher BE nETd Melpe
exanpl esed ts i fogh ethendedicee isber siggle-pixee Caoldi gemder, t the Cailimhe S polyBgiifible
configured to nold an, anterior |ens surface as well as_a posterior |ens
sur f ac&omposition ¢aq becinjegted direnily info thehollgwarortion @f the spelpepiges mokdgpgmierne

vat er - Sphdibivd ¥i Abte RlofP RNt APAL YRET 1 ARIPTeURS el Q@ VORINR 8f pbi§RstizANe
mol di ng surface, or nold menber or nold assenbly (i1.e., at |eaSt one nold)

for nolcamnesitiesl rtaced iwphe hbtheimoldewdngerbrfpreshe Tiedd menberssare eprbimed t can
of br aitat e Holf ARKEBLY, B DBE LRI, RO R TER S ShREES OV

vi nyl ghecpdipherizaplel gomgrositmn dmo headEthetmolfl anemizerstoltie as, tthe exampllg gtlacing

pol ymer.. The molten thernopl.astic polyner can he di nsed .into a npld
Bavi 1y Ui RS e RGP B RGEe G GG el Areers T ol o
cavi t y nfodd assefmbldR BBE a®embldd BPplabink bkl bl aRhAeE il 85fadt Qi 1@ Al di ng
surfaces. The nolding surfaces used to formthe optical quality

| ens- f 81k Agmben kiving the pelymssizaie eqrapasiion, wigh apdopexauiptiedly alacgmpones s of
one or IMkifo LERRY R el & j %‘gel L0, Qr, can
be machi nelgg as part aofeb(%‘ﬁg Er%g 'h?%gélﬁigvcgoﬁ g?@t ?B@ ﬁ{]st g{r?gf ¥en>? gl(r%r%f ké@gttgeg 2
pr oces sewed-shapebcayitgds faymed jbettden thenfidstartdhseconet reoldsnémibire, thé depice-shaped
cavity containing the polymerizable composition. If used, a connection is then formed between
first and second mold members by whatever means is being used in order to maintain the mold

members in proper alignment during the curing process.
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al cohol copol yner of the present disclosure content can include: Melt
tenperature from about 160C to about 250C Barrel tenperature from about
160C to awoun12268448 Thr oat t enperature from about 30C torab@mB207AGE1INWI d t ool
tenperature from about 30C to about 95C Holding tine fromabout 1 second to
about 5 seconds WD 2012/013948PCT/ (B2011/ 051103 Injection speed from about
50 nm second to about 250 mmi second

[0078] When two or more mold members are combined as a mold assembly, the process of
assembling the mold members into a mold assembly can further comprise the step of forming a
connection between the mold members or affixing the mold members to each other. The mold
members can be permanently affixed to each other, or can be temporarily affixed to each other.
The first mold member and the second mold member can be structured to be easily separated
after being assembled together without causing substantial damage to the polymeric ophthalmic
device body produced in the lens shaped cavity.

[0079] In one example, the mold members can be configured to form a mechanical
connection based on the shape of elements of the mold members. For example, the mold
members can be configured to form an interference fit when pressure is applied to one or both
of the mold members. In another example, the mold members can both be threaded so as to
form a connection by engaging the interconnecting threads between the mold members. Other
examples of mechanical connections can include bores and protrusions between the mold
members, or other locking structures.

[0080] In another example, the mold members can be affixed to each other using an
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.

[0081] 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
between the mold members, for example, a single weld in a single spot in a peripheral region
surrounding the device-shaped cavity. The weld formed between the mold members can
comprise a plurality of welds, each located in a single non-molding location between the mold
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
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Pl astici zing speed from about 100 mmi second to about 300 nm second

I njection pressure fromabout 50 bar to about 180 bar Hol ding pressure from
about 10 werot2miadasut 200 bar Back pressure from about PChaB20O/@EDDEt 25
bar. [0069] For exanple, at |east two of these process settings can be used
to injection nold the vinyl alcohol copolyner. In another exanple, three,
four, five, six, seven, eight, nine, ten, or all of these process settings
can be used to injection nold the vinyl alcohol copolyner. In one exanple,
the nelt tenperature can be from about 160C to about 220C, and the barrel
tenperature fr about 160C to about 220C. | n another exanple, the | t

t enper S eeéa% "ﬁ%g?‘ﬁsﬁﬁ glitavigper can B positionpgdn aaﬂfep-fmnn%&r: maftern. T The

t enper akall SorhicdMeARk@H thd Bfd emBbRWhn %51%5115(3 4 89dR1weld ﬁ)C@tTed el NG| d

menber can be produced by a conbination of injection nolding and nmachining,

for examwpmeter ofthe lags trmalgl cavitngn sublear exampld adtheughhthe thidfnesshef the mgltpd
prepar etﬂexJH%PlaQﬁceSﬁa'y"{?arg‘;;ircgdég%ff%ﬁ @Mwﬁ’sf oft tHROGEICR, 8{1%1% 'L‘r?r)%ﬁ@}’oh? CrdI@hdn ”9

nol di ng surface is”pre by reno portion’ of exanp
by mac hiresenigbetwpar the aold inentbersnialat ar&u@hch%omfal@telﬁxmmlee thaapdnmn*teraofpm t of

t he regjon o to ical zone of an ophthalmc
devi ce. GVWGSE%@$ Pﬁg ‘ﬁgﬁﬁﬁﬂﬁgﬁﬁggPﬂFgﬁmﬁhe present disclosure, the
devi ce-[b@82)1 NIIm"EotheP SxHpIEAE pSrtich of BSoRkend @pstlc 0DaisERN! g FREBE bo®hAT the
f ormed conpletely by injection nol ding one or nore water-sol ubl e vinyl

al coholmeld peAmhess ean lzeaappbéd fQoPReeRr Q%Ihpf theangld prenthesshinnaraey ta dﬂfG@lfVP 8rhoBf at
| east %&dﬁggtpghlo%% Q‘}e orVbdty of ﬁk‘%ﬁ@ﬁh@fiﬁ% Y{"Gider fbf F nah fcQ LFBHe 14

i njection east one water - e viny copolynmer to
f or m a menhigkr e latmrfacaaofpﬂme tothem nodld mtmenh}bevAs: Ghefctissnmeg nmcdﬂ ohnaﬂglaé ue-balclefiasf

whi ch i.s supsequent machi ned .1 o e fina nmol di ng

sur  acdnoReRR Htiitel el i BEG b mofl Bimbits kb foh o TisaReE B8 SPpiE” |

one exajiRbasistiof jweedriod An MQhébud Golufien. althel @it NNt hllsgﬂleﬂlcaﬁ tbe ADJedy maﬂber
and the second nol d nmenber can conprlse form ng a non- nDIdlng portlon of at
| east dnEiagrofithesqlysns sughpsgfogextraple.antsw misreldersnbhawolenheandes drgpped it i on
mol di ng, s,,#3d tB%g&HQd %aﬂ'ﬁé/ %%defd%'fﬁ Qalr?ehgc% E@Jﬁeﬁiéﬁf@aﬁ%ﬁ@farﬂdéﬁ oftfo d &RBLe ONE

of the flrst the secon machi ni ng or | athing
or abl do bﬂg)lmd atnyFQIcmmmplat prerortatleof ¢hef moldemerolpersypridi m;beptgrplawd tegethené nol d

e el S R S ChuhSSEHATU giva HH ut
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 rﬁold
members to each other. The pressure can be applied for a period of time until the mold
members have fully melded to each other. Optionally, heat or air can be applied to the assist in
melding the mold members and drying the solvent in order to reduce the amount of time for the
meld to form and the melded material to re-solidify, firmly affixing the mold members to each
other to form the mold assembly.

[0083] In the example were a solvent is used to dissolve a portion of a mold member and

form a meld between the mold members, the melded material can be located in a single non-

molding location between the mold members, for example, a single spot in a peripheral region
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form ng nol ding surface of a nold nenber, where at |east sone of the
non-nol di ng regions of the nold nenber (i.e., regions of the nold which are
not used wo 2bvarBms8sur f ace of a devi ce body) are fornedrofi/GB2omtostioal ot her
than the water-sol uble vinyl al cohol copolyner. In one exanple, a
non-nol di ng portion of the nold nenber can be forned of a material that is
essentially insoluble in water or aqueous sol utions, such as, for exanple a
nmetal or polyneric material such as pol ypropylene. In one exanple, the
non- nol di ng portion can conprise a frame or support for a device-form ng
mol di ng surface canprising, the water-soluble vinyl alcohol copglyner. The
wat er - %BFBW@&%PW%%H'E‘@H%‘F cavityol Yevelded matssial eamcpergcatesh ima ralityiqf nan-

devi ce-ph Qaith MetallBlsBedleithE Hotd nRmbeAToP&aHPRI 21 3f B35 BoMbldAdiRldubine
device-formng nol ding surface, such as a layer of a multilayer .

devi ce-speis i mperinbedl regianamharsghe phuealiey oflecatimne aregokitibhasl arpyngd theperoheser

copol yner. [l e rton or .layver of. the L til. r.devi cesformng
ol i <t P4k Rt SRR 15 e B bEYE oliofofymts Ul SRELERN SRR ng
cast mataindghe pompter of diie G¢vicaastaped tavitye ofl ¥ <be-pfo@ilti6i16’agiﬂgﬁ)|nfdh4’sgrngﬂfrfoace
conprising t wat er - sol ubl.e vinyl al cohol copol can be forned. using
vari ou§aﬁ%T'hE regart AT g@c{)eﬁdpatsse nfﬁrlé,edo PRVEER s okt BERGeSrcap; hend SR8t ng.

[ 0072] Begafudlie i lobdted BRUNO thelisRble baihaeMd e JePkel sl ehvily. Msidiin

wat er - sol ubl e vinyl al cohol polyner, the nold nmenber can be uUsed to nold
coset iexareplataidpugleths duckness efgthe metded tharmaplestipmanvassacioss diffierent putiensces.
These GPRTalhGod AUACh <8ISR ALaidTPYe MAlicd ANl oth BE BEATLRAL AR Zone.
Prior to placing tthe’polymerizable é%np05| ron1n the nold nember, a design
of any nsid tneadersbmdplaacechpbatelp raciodle ther gerimdetdrhvd the dovideashapeadycatty ffamesl of
one or nmore gf t nol.d nmenbers to be used to formthe | ens. The design
printeaagﬁe?ﬁgrwgﬁﬂﬁwgﬁﬁér can be configured to mask the appearance of the
eye, cheusgg tha .aphessanpl, ah adki8ive ¥ebstHde fuchSs affBfm BRANB] @nta6h@b@at rhe
appearance of the color of the eye, or enhance the appearance of the eye,
such asedlant gamee usest toelosmyyn Bondyhetyeen Higanoldimembarp dnaetpeothersixgmpleathepe
printe : i f v of i
Concay S e aRs FL6e [ Bang b o6RRL Gt APHATE: o MR

| ens- f Begardlyss of filec éypef oft bamectich needbeatwesi thg @mold prinbeisn gherettnedijonsisch as,
for exanpl usi ng ink-jet printi.n usin clich nmethod, ,and,the |jke.

V0 201 DA ReR Fes B bl 5§ e Ehend bt oh P 8 ompl’ ¢ he
mol d nefibsiig edasditbefiorealiccdentadiag prdtkss@t appgtBNthe Yehblding prédes&an be an

organi ¢_sol vent - based i nk aor_ pignent vehicle.
g [0085] When at least one of theP m%lding surfaces or mold members of the mold assembly is

formed from a water-soluble material, such as, for example, a water-soluble vinyl alcohol -
copolymer, the mold members of the mold assembly can be connected in such a manner that the
mold members cannot be released from each other except by at least partially dissolving at least
one of the mold members of the mold assembly. In other words, the mold assembly, once
formed, can be a non-opening mold assembly wherein the polymeric device body is released by
dissolving all or part of the mold members comprising the mold assembly.
[0086] The single-piece mold member or the mold assembly having the polymerizable
- composition in the device-shaped cavity is then cured. Curing the polymerizable composition in
the device-shaped cavity forms a polymerized reaction product in the shape of the device-
shaped cavity, i.e., a polymeric device body. Curing typically comprises application of a form
of electromagnetic radiation to the mold assembly including the polymerizable composition in

order to cause polymerization of the polymerizable composition in the device-shaped cavity of
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[0075] I n one exanple, due to the use of the water-soluble vinyl alcohol
copolyner to formthe nold nenber onto which the design is printed, a
surface tweabmans4guch as, for exanple, a plasma treat mpot/gEeyimsiioseed to
be applied to the nolding surface in order for the design to be printed

Wi th good reproducibility onto the nolding surface, although a surface
treatnent can also be applied. In one exanple, the ink or pignment vehicle
applied to the nolding surface of the nold nenber does not bead up when
appl i ed to the nol ding surface. Wien the polynerizable conposition is

pl aced |n nt act th the printed nol ding surface and subsequent]y cured,
denol déla de3embSe dl he; fpempof ﬁlﬁ?tﬁan%@ef&ré@@tmégpa@@wrwﬁttberflﬁb raitieRer i ¢
| ens bagrAnde &mmsvmmlgﬂa euljtr%ﬂ&ep(wv) lfléﬂt | &W&Q/ édi&?mfi&im'di} itR8 ofRdre

del ensi ng. [ 0076] When fornlng the single piece no or nolding surface or
mol d mefptiey obgle¢trgneaaniton radidtipinngs weH easrimiot @nmpnekndp|0£s>m ot podrg rferms of t he
nold c a e and
ubscqultPyEaRe i, E0bF STt AREHIONEY LIRINTREIURY SNiLaER,
Corrposntsuajly tmatdhed usethet typt osfimirtigrol yisel i€ thie\tiobendiiadlle @%Ei]nlau; i.ag & he
process ? facturln an o hthal ¢ devi ce, en the nnla nber used to
For m t EDRREARe Camposifioty PAMBlsRR arHY driffeiib ey UsuBtis Cuist Ui QE %z abl e

conposigolyergMle t&smﬁam%ﬁ %nqarrsﬁfgt b Ythéritta® lhﬁvﬁtob ak | @%m:p lchie@Nu@ihg khemal

si ngl e-pi ece nold or nore nold nenber's are used to nold

t he de\racbétlonaa%wp@y é‘fa ffmmrﬁéurﬁﬂbweethe mmamnttpmnerra@repp%@édhqrmalolnélam t he
mol d sPSE\‘B]E%étﬁtﬁdl é@éllgmg‘iﬂé%% seﬁrﬁi % ér{l‘cﬁfé dlin %é‘l: dri‘r@ eﬂIBéeqs can

assenbly.”. cco |she acli ng rmne
guant i tbg mamﬂahmdpmlaytmrpemhrbd)edmvrphrs nteitmg pmntooibthe watet-ktéubielvuhyire\ltdmhols,

such as, for exa aci ng.the.polynerizabl Sit i nt ncave
ol i ngoRAITS opeigvy P ogtafh it oo n o Tl Py affvh afeofit
aSSGfTb|cS}§bl?Melp|”ﬂfél B Rkdress BRichIIFERDERed RUERHURE tsindld-Pictdendld ret maml d
menber having the pol ynerizable conposition, such as, for exa

pl aci ngssEmMebnhyatl Fhﬂ BPlBes ptie comppsition dey melyreariredesifigiently é‘gﬁt that ﬂw th
the fi prattynfsﬁk e PRIy wmetm%e ShAbE VS &M&%ﬁ (fw%'fénév%g%angﬁiﬁgeen
ape g the

the fi and second ol d nenbers, 't he device-s vity contain
pol ynerind ableasicgp o siith, dhe cuflnglsnemtessamaymmcre&iuhmm sonaplete feactivadoibat ween
first an ver ns is being used in order to

naintaPﬂgFﬁg%%wT8”%%%%3?2E%ﬁIﬁ&%ﬁ%VaQFFBﬁW%% O”durlng the curing process.
WO 20120037B 94 3R CIeGBRAM 1L, oma;aara{/@azcﬁw&eaaﬂ We @ded ' eumdihd pEpdermbR e

conbln%gﬂas a nold assenbly, the Brocess

position in a single-piece mold member or in a mold assembly formed from the at least one
water-soluble vinyl alcohol copolymer as described herein. Use of microwave radiation to cure
the polymerizable composition in a mold formed from the water-soluble vinyl alcohol
copolymer can reduce the amount of time required to cure the composition as compared to the
use of UV light or thermal radiation (i.e., a heated oven). For example, the time required to cure
the polymerizable composition in a mold formed from the water-soluble vinyl alcohol
copolymer using microwave radiation can be less than or equal to 30 minutes, or less than or
equal to 20 minutes, or less than or equal to 15 minutes, or less than or equal to 10 minutes. In
another example, the polymerizable composition can comprise a thermal initiator such as, for
example, 2,2'-azobiz(isobutyronitrile) (AIBN, VAZO®-64), and the polymerizable composition
can be cured using microwave radiation. In another example, the polymerizable composition

can comprise a Comfilcon A polymerizable composition containing a thermal initiator such as,

for example, AIBN, and the polymerizable composition can be cured using microwave
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assenbling the nold nmenbers into a nold assenbly can further conprise the
step of form ng a connection between the nold nmenbers or affixing the nold
menber s twoeardnisddier. The nol d nmenbers can be per manentCy/GH2bisdioso each
other, or can be tenporarily affixed to each other. The first nold nenber
and the second nold nmenber can be structured to be easily separated after
bei ng assenbl ed together w thout causing substantial danage to the

pol ymeri c opht hal mi ¢ devi ce body produced in the | ens shaped cavity.
[0079] I n one exanple, the nold nenbers can be configured to forma

mechani cal , connecti on based on the shape of elenents, of the nold_ nenpbers.
For exdRAPMIN. t1fe Yo PROHEMSEREPIS s 1% POLBRRTIZ3bIF ctPRRPSHINNF N BenCWrt efsiiice fit

when prggswade ka%ha%fféﬁ' diRCkht PoBRfrieldePiel Bodf cdnlte Watl @ mioRIER S Swet! dR1AQAL HeT
exanpl e, the mold menbers can both be threaded so as to forma connection

by engé)gthwgeit drandldedernsbwatedelpimgd tirone thesmblet mesmbert foemerb frdmnibntyeater-sottbleer

exanpl t (sl

ot veer TR TA1AR0E Her CARNGE! RN FE e e WG ARHES oP L B GLRIA Ba.
exanpl el;slehinﬂg nah drepeltriinr the canldo emeaftlel Xemnddo fiear hha)tvlfmr-suhibtbg vyl atidodsi ve
subst ance .pl aced bet t.he npl d_nenbers. The SIV tance .can
conpr i $8PYymM: %ﬁgFe? ﬁy drrselyisr st PE“%‘%F’P&TP %Yteﬁ]epﬁa@vegm fdevigst er i al
can ComRHies Erodl aGRARIS uritg ﬁﬂaees%aﬁﬁ)wlhgr | Astdb cfoﬂmefrbﬁl tht Sefert8lubgy m at

| east one of the nold menbers to be af to each other. For exanple, a
non- o Véfvhgleplgltcopelyeer, &uenewsmetnﬁcwaméadﬂaﬁ@ﬁm& weitdemaiding andbAelersiigcan be
def or ff

0g1] i BE il it 3 yUGRE el doty ot dEbtol bR Iu b AR iPLome
menber praxass hg uklﬂgh&ﬂlds fmrmcdi &onmt zoduﬁkfdnt mapaoint suwh agffooeange, potypradylenbe nol d
menber s Fgcggrn1a wel d between the nold nmenbers in order to adhere the nold
member §' ch other. The weld forned between the npld nenbers can

conpri $6088] Si AW et meitcbdeoefaﬂecheivme&oﬁmﬁg Ingoldiag s0Ehebs N@f kasaltingnsub@tejyeen t he
nmol d nenbers, for exanp single weld in a single spot in a peripheral

r egi on MU MsbEr ﬁbﬂxeﬁeoldeaﬁ?eeblxhepfeanedaﬁ 3 ynaterigh cmpesme PHEPSEERGOE et he
1ol d_MERPLRORANG RIS Sestriflalhakint Yulthe W FooeRa0h AR IRpdImeriAbRY! ©

non-nol di'ng | ocatiori between the nof er, for exanplwe, or 5
or nor eommhlmndtspafomveﬂhd spodsanadricf dgvmeedbady, @hespoigﬂnerlqutﬁ ccpmpcalt]wr ns ph ehlatt

regi on, the r ty. of  wel ds sitio the rlneter of
the qesritiaiun B8 i ftohbiredorier ot TeP i oBREe P IR B oS! o
each otbdce dodwund tﬁLheforMEH A0 18{01 304BRCGLItEBRO Midyd Xlddh3] 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.

[0089] When the ophthalmic device is cast molded in a single-piece mold member formed
of the water-soluble vinyl alcohol copolymer, the process of releasing the polymeric ophthalmic
device from the single-piece mold member can comprise contacting the single-piece mold
member with water or an aqueous solution and dissolving at least a portion of the single-piece
mold member.

[0090] As used herein, “demolding” refers to the process of separating the molding surfaces
or mold members of the mold assembly following curing of the polymerizable composition. As
a result of the demolding process, the molding surfaces or mold members are separated from
each other, and the device body remains in contact with, or attached to, or adhered to one and

only one of the molding surfaces or mold members used to cast mold the device body.
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perimeter of the device-shaped cavity, or can be positioned in a
non-symmetric pattern. The weld fornmed between the nold nenbers can

conpri se wonregligv4sel d | ocat ed around the entire peri nmetrer/gotinsiiogns
formng cavity. In such an exanple, although the thickness of the nelted

t hernopl astic may vary across different portions of the weld, a single
continuous weld is present between the nold nenbers in an area which
conpletely encircles the perineter of the device-shaped cavity forned

bet ween the nold nenbers. [0082]1n anot her exanple, a portion of a sol vent

capabl e of dissolving one or both of the nold menbers can be applled to one
or bot HOBMIt he Tyl demeldieg Eromserlamlve thegisg b mpeehaniab Rroseises WGepBreitih o

one or Hahh Osfur%a% &P #rfi»t TS e?s b tlﬁ{j gﬁ)ﬁd ta&efﬁ% @f%ﬁ%ﬁ@c @n Qry Qi@ﬁlomgj

menber to a sur ace o t he di ssol ved nol

mat er i girogesses,othe dinéldesssernlg mdu@lad theapelwmtlc c;hwcadqody ds aibf pontedies mihca
nmenbers. t o, ea vent can.cQ consi s r an
naueoudiBh S Mk SV RGeS oRoR iy FBRBle R RRle  £Ton
of the malyusclyshichoRisassdngly dciumidethe pollyarigideviod bad s nﬂfhlﬁbeﬁ ekpsed tocan be
dropped onto.a surface to bhe joined, an be 5} yed onto a s rface to be

i oi nedliauidhpiigr tethqAidemelding niogess &io 981%&5 %@bo digg procegsy ¢ g1 one

or all d%t/lcr: fb%dg%ﬂmﬁ@ erfoﬁtachn‘Br orle® aR@idng Bﬁ@-QﬁdthE Orﬁ&ﬁhl%r sdrfcés0bmmble ol d
assenbly, can contacted by a stanp wetted with the solvent. The stanp

can be rsmlmdu&ed t¢ oreldihn deyice fhed s Hapae oxame asdry fdgoeldieg b@c?%um?ednclm

| t t
ﬁéﬁ”pmfguéeg%gz&l%g@r %%Peolr%g tﬁéf %(?H%gﬁ%a&gr%eé@ﬁsﬁre%% d&?‘ﬁ{ ﬁ%’ew Ce- shaped
regi on soffad:ehce omnicﬂld member(s) and tp seperatedhe nmlchirhgwglrfaegé ommol‘d nbrebers)| lehvimgrber

which is intended to be j.ointed t. the t her ed . Wile
the- ol GePAVIENCISHEE YRy it euesaY th o esmeléﬁﬁgbs&rfge Seemdf mEBT Sl B
mel ded hQ@RE B@FacePE MBRBEMberd bEHS Widld ﬁﬁ;@m@@r AORIH eshetiRr bileastdl ghrelssanbl y
to assist in the process of affixing the nold nenbers to each other. The

pressu rl@tetfemnqyeﬁtatppweedhﬁ arolding svrifasgs of mpldmeemh%rﬁ,l a dedemsldingerasesday e
full ' I h
utly | 1 mcei‘]ph r%ﬁ{ijass%}g‘ﬁ) doneg?tn'l&g 3F J[}% me yl sﬁ{fﬁ%brg ReneR!ih 8ftet & the

assi st menbers an vent I n order to
r educe puktethammulding efirf4desror fnnotd ﬂnbmbere laday cf‘rofmaanh athdr tohlﬁeadeihd anferfercmneifa) t o}

re-solidjf Jrm affiX| ers ea Emt
nol d aggﬁ]ﬁ%rwémfé ?ﬂ“?lﬂ ?(IB Fglr&}ﬁfleoqgass%‘?’\b@rﬁre ﬁ‘gdg § ef Stol ?Sgs ve a
por t i omyQfwéld WeivibeEnEabldaitdsut REH & nidall ehdadievss @y ddisoldmp nayantieds uttinge
nmel ded material can be |ocated in a single non- nolding |ocation between

t he noltropgtherdreakingnpaghthepyelded matgrighl e spot in a peripheral region WO
2012/ 03[ iPCTI@EZ%%/ Qﬁ g eSSy fn%'l’%@' féaﬁ«?n QPX'lﬁﬁld%asEﬁ‘éiat‘é%Hé kpididhe

mel ded rial can |n a plu ity of non-nolding |ocations
bet wee rsurtfdues nphntldrmnmém;s offcbhe mmhthlsenbm after Qirimg. In wet denenlding peociessds, Wiedual

spots'in eripher the utality.o ca S e

posi ti 6%4‘3 g 81}? d1 °ﬁé“ g?en%‘%%‘?le%? FHE 3@&5% & Cosrﬁ%ltcp%%wé%w ﬁlﬁga %ﬁlp utal i ty
of | ocatdaditssobaat, belt@cmladi Rfuadits sbludioh edethgahd demaldbignstotdse Fudloiwingt €wepf t he
devi ce-shaped cavity, or can he positioned in _a non-symetric ttern The
regi on gmoﬁlﬂgdggc%tt@e palymers davceRadNean repain i rtant ﬁ%@r‘g‘e oesPhgl e

cont i NS ofd ﬁ%ﬁ?fabé%%%&d%&%@s hia ™d1d ﬁw%’bic@%@? &fcahlve rEl@é{s'e@ erofhaped
cavity. In such an exa al t hough the thickness ot the nel

t her m)lbb’élsqf the mjﬁim&sb}rfay@:s osgotil membensusgbiot meldsthe flevipebedih éV%dieﬁlebillmw a

single can S f I r nmol d

oLl SRR SR B2 Sl SERhe e Rl e e

cavi ty sdaceedr hﬁtd/\membéﬂaen rditionesriygrieation of liquid to the mold assembly, 1nc1ud1ng
squeezing one or more of the molding surfaces or mold members to deform the molding
surfaces or mold member(s), applying pressure to one or more of the molding surfaces or mold

members in order to push the molding surfaces or mold members away from each other to
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[ 0084] I n anot her exanpl e, an adhesive substance such as a form of gl ue,
contact cenent or sealant can be used to forma bond between the nold
menbers. WO 294013938t her exanpl e, the nold nenbers can becfraBred/03si08g an
addi tional elenent such as a clip, clanp or bracket. Regardless of the type
of connection used between the nold nenbers, the connection is intended to
keep the nold nenbers in alignnent during the curing process, and can be
capabl e of being rel eased before the denol ding process or as part of the
denol di ng process. [0085] When at | east one of the nolding surfaces or nold
menbers of the npld assenbly is formed froma water-sgluble ter| such
as, forPreakaRpnistt e%?neﬁaflé or &Biting (taroyghy yelds og aﬁaﬂheétyﬁ@%%% Bietrwgg ﬁfﬁeal ers
of the tHQ:'ﬂ%r aWRENHh ¥dGiRbndl SncRRNER %@&re&tfbnss‘tlﬁﬂs /SRS y bty dohe aftBY Ghst
menbers tannot be rel eased from each other except by at |east partially

di ssol \applgmttm bagt tothe ofldtassemhdy, dud'earsb&@xmﬁplgh@pmg @r ammersisigythe maldot her
wor ds, ats{sl;ﬁ‘l dalgdé éanbl y, once formed, can be a non-opening nold assenmbly
wher ei e pgl ri‘c device body is rel eased by dissolving all or part of
t he n‘Dl[CIOmn‘DEA§pﬂ'Dﬁ1Dd Wwet ¢igiry demoiding ;ﬁs@emilmay Iﬁeﬂdbsmcﬂ'tmehase tigldevipe Bady nol d
menber or the nold assenbly havi the i zab) e osition Ln the
devi ceSR&PEY C%%tt"\}‘% gp@rﬂélﬂarcﬁp &h@‘y‘flﬁ Bon ?“10 zi‘Blegh‘?chl?Tep 3St 5 on in

the devhCcoNPRRI ARUIbEY, fBH’(E\K’ﬁg ah@eérmarnlgaﬁslcersﬁemtdrm tohepuUGE devicd Bedyshape
of the device-shaped cavi ty, i. pol yrreri ¢ devi ce body. Curing

t ypi calremain dirpenitac avidpibe ﬂesawddnplémgaulff%ﬂemrémolé mesthen rhﬁgtrfémbé ap@kﬁdatt) it t o

t he nol IPQs r cause
pol ymrf?zgoﬁﬁgﬁ@{ofm%ﬁﬁlggg{rﬁ?}%trop% eﬁrﬁ%g@?%ﬁgﬁﬁ I’'n thl%%lll%é@s ggrégl%cavi ty
of  WOb2EK & tbd BHABRE Tur€is2 @ftﬂdoﬁBﬂn&ﬁBelt Adtemativklpsbefitst yr sethial moldmgoiurface

" at BTN, MEPBPECH NI [ A0PBPE Iy e COHER cisith PRy BBt R of

two or sii®R drahéE rﬁém@ér&ﬁtarpprm@@bmed didinidt to Whe AIhMVEIoldiAS siirfueebr Mol
| evel s of one or nmore fornms of el ectromagnetic radiation, can, be useflGlt

cure t eSS Afs aentispiies of pressyra e Gither the disther pesopd @&ll‘ih?g PHtRISeRr T8

type ofy, nmbf' b&oR detifiink b EQRuRBh Rith ﬁ?ebdeﬁloq&lgg?ﬁi&és%n also @le}p tfe device
polynerl e conpositidn conprisi'ng a init I's usually cured using
WV | i ghbdy and:rrmrpm gamgacit zathl 2pategasintidong sofapy dsnell member (ral, thenfitsi et or i s
usual l'y cured n herna adi at i and .usyal | a temper bove
the i nPf5oR¢ TN 1g1g ﬁgglﬁ%ﬁ ?Jrrlglo W er;) ﬁgl;%flg i ?né?%llng pﬁ%‘gzﬁsr e9¢ egéﬁ?l

et hod viHen g Héxrel hathaviethe! felmetid Gevi ety atdia i6l udritig witheh€ sucoibmpldiges s
can be rral ntai ned at a tenpperature bel ow the nelting BOi nt

.qf th
wat er - $Bitensios maldnemberatine endopfdhs Aemolding Preqesinhedi €ayy a3 lief s ierpghof
tenper tdifi S ﬂt)ldméesu\‘ﬁk@{)r ﬁ@id‘ﬁ?&lﬁﬁbéf'1&“edﬁte¢fb&bre%%hﬁ?ﬁ{ de}}ﬂﬁdlggﬁb@@ss
process typically involves curing the single-piece no assenbl y
until tlhe heatl samelei appbied at ortpogéreivon bilaw tb@ imelténd peidt eilithei melding| surfeescer t hat
t he pol [ t v e avity
fol | ovmn}/n gg eﬁlqegylr]hee}ée%g g%ewe%éplfeﬁ fgll i 5111(;}? ﬁrﬁg@ﬁ ochmet gl%hdag fo? %xgtﬁngig fgssc
resul t than @roeqnhletoeli’f sanhig mrdéssahim bhequmtb Itg'rmrslea'(ﬁidh eorclesmmaamtrs:qmdl tb rﬁe

ol ymeri zabl e conpositi on.
p y seconds. ITp

[0094] “Delensing” refers to the process of releasing the device body from the one molding
surface or mold member with which the device body remains in contact after the molding
surfaces or mold members of the mold assembly have been separated in a demolding process.
As used herein, “delensing” may refer to a process involving any ophthalmic device body,
including an ocular insert body or a contact lens body. |

[0095] “Dry” delensing processes involve the use of mechanical processes to release the

device body from the one remaining molding surface or mold member with which the device
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[0087] I n one exanple, mcrowave radiation can be used to cure the

pol yneri zabl e conposition in a single-piece nold nenber or in a nold
assenbl y wornnexhiBuem t he at | east one wat er-sol ubl e vi npcTadBR20h@is1®EpOl yrrer
as described herein. Use of mcrowave radiation to cure the pol ynerizable
conposition in a nold forned fromthe water-sol uble vinyl alcohol copolyner
can reduce the anmount of tinme required to cure the conposition as conpared
to the use of U/ light or thermal radiation (i.e., a heated oven). For
exanple, the tinme required to cure the polynerizable conposition in a nmold

formed fromthe wat r sal ubl e vi al cohol rrer usi ng_. m cr.owav

Fadi at iR9HY dhiP Btk Sdiovmin, t@rd%ﬁﬁépgﬁ?ps@ ﬂayrflosf? gsing gyrogegses, %gﬁ%%mg% tal to
20 m nyhgShe Bhe r&aSiniBaRoRin ﬂh'ﬁlke o nddid BB SyitiP fvhlcBSe ldaaRe Yodg@id to
10 m nutes. In another exanple;, the polynerizable conposition can conprise

a t her reantattrire not eontastedrbyassliqidrsuelx anpn erganic solvantobptel Psabatuppiolutione)
(Al BN, ?%R %&% del ﬂ}gﬁ]ﬁ%c& WHRE '1121§ 0§51818 TR sa' \f&/étod%n%%lt%? gro%ggse(ﬂlvldﬁ)ug% can

mi cr owav I'On. anot her exa the pol yneri za conposi ti

conpr i applkcaGonof lacliyuid\tg e lnyste rasseathly umbmm@a tpblymetiortesicaibodyamth de radd
initiator such as, for exanpl.e, AIBN, and the po ri e conpa@sition can
be. cur dOGE Ao TR EOCe Sl51P ERaHBECT BRIGHY ABBRAEE FRSAPNEhe 4 n ver
anot herdrﬁﬂé‘l@ﬂshﬁ% m@sspm U%a@érﬁolﬁiﬁ Sédsé @R 6 @ty leleaYRE Pratsisngre s&r onave
radi ati on, and ﬁ ymeric device body can be wet denpl ded, aqr wet

del ens degethst, %‘étqffV\ﬁBtbOébrhN aet %@ﬁoPX\RB%edd@IaeH%‘é@ foF GRIRE AWptTEaHe ABEFNY or ned
from t he waheh agﬁédﬁﬁlsglu\ﬁbﬂélntl?kgmﬂé d (?(dgel{a’s b-ggk?rél@arsedjﬁml Y Bhol dPig ge

wet delen5|n nsing can result in the nol
menber shifacee dr imoddmteldbemadiathe swilds bstsemblyn@ ., aetlcashd) Ifrom)lmih yieefirshand segend

artially. diss Lcyl ar exa

8evi I(:e nﬂ)‘ﬁﬁllnlg@ ?‘E‘fﬁlagd %ﬂﬁ%eg?% )‘ng IS’P?)(%%"% h%/gfyvﬁ?er%“smé r{gcersfg%c%qﬁ%drlﬁeed
from t Age wed 6f aSalcuiheappaiiyils @l GRhAE p@I}{hﬁ)ﬂrMﬁdﬂ’vlcerﬂdyﬂﬁ) msihe goni mmmn@
radi ati on, and wet denol ding and del ensi ng can ?‘HG’ gher than the ield of

the sameoltipe gwiaceor Al membsHVER Whichuit 2¥e6 i erntast follg wingthe drmolding: ut
usi ng ?P{/Pélelfls%é@gcésg %Hy%l&i fnl/6fv8 @&ué@%tn@ rthéil)nesl‘éﬁﬂnfﬁ@g mfoﬂﬁng?é‘tﬁtfﬁl% %r mold

pol ypr ene [ 0088] As at | east one of the device-form ng nolding
sur f ac esenflef tmatrbasﬂ |palglaﬂm ibfcakdhe honobetwemmtbe onemolding awlage £5 %M) membess

formed of .a .Sk n nsi I

copol yr?'B? ﬂbees?g? %@d %g glg er%enSI ﬁ?rgcesg ﬁm 1?%6&2%2%0#15%%‘6%%)@? hé' po r%rﬂ?ezabl e
conposideviod body fagd hé hevldiag yéﬂﬁhcteCmdﬁiblld: enelddy to hhdaeaptopamﬁty paebk e¢he bond
conposition is in direct contact with t i

he nyl al co and at
| east &Evesn theydevies bedyeandeth mpg! ﬂ@géﬁﬁﬁwrﬁne%d@ %’0 g i I%Wéspr?%’md in
di rect Wﬁ@@f‘ve%&?ﬂﬁg’"@ ﬁﬂ/lﬂglto@ll l?é?@@én #RRRAY G Tthe H&l@@%dﬁ&ﬁdﬂ%@ﬁmoldﬁi@n al |

of the dévice-formng ng surfaces conprise the vinyl al cohol
copol yerfaceair| mollden@nbefret@ @s legst panéallyphreskathaibond @91‘7@@11 ahrsedevigenkadyiand dhe ect

cont act Vi | copol ymer. [0089] When t he opht hal m c device
i's castm(\)lind#’%e%é?lcﬁoémsqk}] egl%glloece nol d menber forned of the water-soluble

vinyl goegshol mm&hygrﬂry dé¢rheldimgomd sy akelensihgathe q:glwﬁmlcpctﬂvwdmdmsopm bal mi c
oo L IE ShE e e L TE e SR SR s OB LB g
at | easblventsakdd Piquieel Jrhﬁ 81 Il € -cRicPERIYBlcd SERDQrganic 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.
[0097] “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
molding surface or mold member with which the device body is in contact following the

demolding step. After or concurrently with application of the liquid, a wet delensing process
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[ 0090] As used herein, "denolding” refers to the process of separating the
nol di ng surfaces or nold nenbers of the nold assenbly foll ow ng curing of
t he pol yrwoi2aerligssgonposition. As a result of the denvol écmgGiwooss®3 t he
nol di ng surfaces or nold nenbers are separated fromeach other, and the
device body remains in contact wwth, or attached to, or adhered to one and
only one of the nolding surfaces or nold nenbers used to cast nold the
devi ce body. WD 2012/013948PCT/ GB2011/ 051103 [0091] "Dry" denvol di ng
processes involve the use of nechanical processes to separate the nolding
surfaces gr nold nenbers of the nold assenbly after, curing. In dr

denol di538 TiHihse sempdse ysig airaussawariy tp i thepalymere dgwrs g@‘bi @%éﬁ@ o body
i's not GoRhAR! RBIMhd Bufadel GHURbIA SHGHbRASWARD VAIGAN Gas Gh W@Rtact YRTRHing incAn

aqueous sol ution during the denolding process, and typically the np
assenbldgmofiingistem P ntiesallio laywes delensiog ipumetsouay Hsesinabide bsiog mechosed nteansa
l'iquid.prj (o] r eml di rocess. Follow ng a.dry denol din
proces é,t 8 Sﬁget %oﬁe;eggl}lg (;[M% gi\e/‘lllgee 5 ggygurc g el %%r PR oentsﬁ%fez%/r\ﬁgt Cone, relerllﬁl(]f'%(?n |y
one, ofmdlbiagnoifsieng meld fneesiter 66 ativhsd pakialle bfeak siedbdnd beolebntthe ogtembkitngbody .

I n one exanpl e, dry. deppl di ng. process. may i ncl ude squeezi ng one Or nore
of t e SHORH Gigheld mee Blowies i ﬁD@Hﬁf‘épé_h? safepiofinde e RoRERRG (RO 5) or
mol d nMeiEde(ct A thehibed 9P flsakiBg ahRyiAR kbl BEwIME {HREASe Of thiBEHBIHISNS the

| eavi ng the pol yneric devi ce body 1n contact with one of the noldin

sur f ac érolding sunfarems mydd snember that leadt deriiglly breakdesbend bavivernbeiderige bgdyt he
nol d a%ﬁgﬁgh%%ﬁgéﬁgg&g()%gﬁﬁgghﬁ££ | east in part by an interference fit

bet ween t surfaces or nold nenbers, a dry denvol di ng process may
i ncl ud¢0098pl yilngonerexesipics vitenalrg demohding awd dtyhédelemsing prgcsssest fatlesed by raol d

menbers in order to.push t mol di ng surfaces or | d .nenber,s from
Tath o meling Bk R ol Brd B €1 FBape FOIHE SreHsediar GitHG Vet ragteopern o
nenber gelehsibendWhRiRSHEHRY uing aNRutll HQUTtaRkgadic doPRHE ark MisRB e B3LItThgnel d
bet ween the nol ding surfaces or nold nenbers, dry denol ding may incl ude

cut t i ngeYirt bagh VWH wrtekavenkperprippsadnte weloagaiqraelsent sduringothe Zpayfgoturing

denol di r i | JGat i eIVl e | di ng
R R e
denol disvizzeqreoesasd inte arobatactskesipagkdgacivitbli sgatkegingokyingen, csededi o@ body

i s contact.e ith a.liquid, suc organi ¢c_solvent, water . or an.aqueous
ol ut 1 gz, e Coind At i eh v BT oS B GRS BarorsiBhE oty A ons.

t he polity mahifactdbug pockedy can remain in contact with one, and only one, of
t he nnlding sur faces, or menbers used to nold the device body, or can

nol d : .
be rel E898H f rhiSoYiRyloplcelnd Gepplamicss diselpssdlelerein are I pteretobdila diseld 5 ol d
the deviiggiiRoWhen Weihe ARG sBPadd[) OF FREP ! %e@g%ﬁh&%ﬂﬁfhésg\(&{téé%oﬁﬁ use
of mechanical methods of separating the nolding surfaces or no menbers in
addi t i sinyt glcappll ceplyroersoit Isi pessible do tuse well deragldimgbprpeesserc | wali dgdersipgeezi ng
one or B%Es@eso%f ég'tﬁ v%ldg i ng lﬁﬁé ﬁgrggldf)nr pqgéegseg?n\%?\;iﬁ %O lgzg{igr{ Gt tnh:%e ugc[))dsd' ng
surfacks or nol d menper sy, eapphying priessure 1o oner fore’o € nol di ng
sur f acHguidtto ardbat patibiey dissolveothel efatelr-golpbikviryhalcoldl dopd ymur hakiess suifacsss)d
r from h other to

menbe gr r%\g?dymemger(s?.% one examplte of such a process, the mold assembly, mold member(s) or

molding surface(s) including the polymeric device body can be transferred to a tray before

application of the liquid. The tray can comprise separate re cesses sized and structured to

contain the device bodies after the mold assembly, mold member(s) or molding surface(s) are

dissolved by the liquid. For example, when the entire mold assembly used to mold the device

body is formed entirely of the water-soluble vinyl alcohol copolymer, after curing, the mold

assembly including the polymeric device body can be transferred to the tray. In another

example, when the molding surfaces of the mold assembly are formed entirely of the water-
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WO 2012/ 013948PCT/ GB2011/ 051103 break an interference fit, or cutting

t hrough wel ds or an adhesive holding the nold assenblies together. Wen an
addi ti onavormedased4g8al separation step is used, it is typctaByidsnm3after
first applying the liquid to the nold assenbly, such as, for exanple,

di pping or inmmersing the nold assenbly in a liquid. [0093]As part of a wet
or dry denol ding process, it may be desired to have the device body renain
in contact wwth a particular nolding surface or nold nenber, such as either
the first or the second nold nenber, follomjng t he denvol di ng process. In
order to help the device body remain in contact with the desjred nol dj ng

surfac egol}}bﬁ’rfﬁ’l‘ﬂ alpenplsopolyast apdythe pan-appding gortigns plthe mold assembly afgrmsst di ng
sur f ace,rof magakish iﬁ@&ﬁﬁ%qnftﬁé 11§r€é1@”¥ﬂeenontﬁ{olmn idorREALRE n1d a8Rnibliechagk of

t he nol di ng surface or mber. Alternatively, the first or 'second

mol di ngﬁewatﬁéé@nothemnbulnmm@pescaf\thbem@imdsdseadaly,femd thx amqldling syriades wif tep
chille nol syrfac r ing a
chi 1| oot s Rl b cblV i b Bl LB Pondlit HOERRy. T ABELY

appl i caetxamplepf;vhm &&smolehrtgomfabébedsf mhendld rasienﬂdly 51ecibﬁﬁedr61htﬁfellygofsthe fraee- or

nmol d ne bhef or e, denol di n concurr ntI nDIdln S can
al so hégE% %Vénsdé{ﬂoleg oaaalyﬁkegaw ePAn ol GERP ﬁthe gofbasserbly ape fﬁaﬁﬂs

sur f ac & fQmdAgal 1ﬂ§6ﬁ’1*3?er1n (tl'xe ﬁ‘qmd tth€erdtirs foldfig &@&9519 1'ﬁ91h1€lin%gh§b6ﬁ1§£sefoﬁﬁedm| d
menber) follown process. In one exanpl e, when it is desired

gt
to hav@ftthfelnp@iu?lﬁénateﬂtlevarbhe Dg@’r}d methaitrayi andcimtsabiblaymolling surfeeoerl beol di ng

surfac I

appliegngge he b acﬁgg%kgﬁgé??rs nDFd#ﬂgosur 5%%83§ nD gsﬁ%%ghr nned?ately
bef or e fomedwif ithag’nsdiablei endrii, g wetlas dmdevibla cbodh;eaan then bb ecraqyedifedn tie tay.
tenpm’turet) owth ng ,poi nt o | di ng, .surf d. nmember.
The' hedb YEcHORE’ Hispe ATrhA b ERErt maliamrire o Ml nbS Toteg RN o

| ess t Rig water-86luBle \hﬁyllﬁc&ﬁﬁ%ﬁ& mef ah@3e hﬂ?@ﬁe&ﬁao@wﬂc dickOpigcomndse or

| ess than or equal to 5 seconds. [0094] "Del ensing” refers to the process of

r el easitisgstemed 19dls €&-body from the one nol ding surface or nold member with
whi ch tﬁtgwﬁ V'ﬁfelpﬁﬂ}’ Sﬁsﬁfgg'n‘i‘ﬁ}]'\ﬂet Hl%?cﬁﬁ &S, 1 %zef'ﬁélgﬁsﬂl% @HEJsé‘,Ctﬁ%oﬂ{ mol d

nenber ave been se arate I ng process. As
used hehewnt déhtediegsind gfélena;ag lpedioess tam @ngrise esderi ananl aquagusaswutiophirhedeni ¢

devi ce bod nclu ocul ar _insert bod contact | ens body.
S c P es to
0005] “BRYHibF diFar SpieBea Lomr b et Sedpt il hisersie PELes

r el easendrétesdehiéi & BOAyssblufioh toTethe NeatérasRiblY RihyMalddhéld cspolfraee 19 fandtbd

nenber with which the device o ) . .
example, the processing aid can be a compound that assists in washing the polymeric device
bodies or that assists in the removal of an extractable material from the polymeric device
bodies. In yet another example, the processing aid can be a compound that helps protect the
device body from damage or deformation during processing, such as, for example, a surfactant,
including Tween 80.
[00101] The term “surfactant” or refers to a substance which has the ability to reduce the
surface tension of water, for example, water or an aqueous solution in which the substance is
present. By reducing the surface tension of the water, the surfactant facilitates the water
containing the surfactant, when in contact with a polymeric device body which has not
previously been subjected to extraction processing with an organic solvent, to more intimately
contact the device body and/or more effectively wash or remove at least one material present in

the device body from the device body relative to the water without the surfactant or surfactant

component. Generally, a surfactant or surfactant component does not act directly on the at least
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WO 2012/ 013948PCT/ GB2011/ 051103 body is in contact follow ng the denol di ng
step. In dry del ensing processes, the device body and the one renaining
nol di ng swof2ap@iseg48nol d nenber with which the devi ce bo#¢TiGB20n/GonBact are
not contacted by a liquid, such as an organic solvent, water or an aqueous
solution, as part of the delensing process. Wiile it is possible that a wet
denol di ng process (involving application of a liquid to a nold assenbly

i ncluding a polyneric device body) may be used prior to a dry del ensing
process, it is nore common to use a dry denol ding process prior to a dry
del ensi ng process. Wien a_dry denvol di ng process and a dry del ensing process
are usedepRiaiahde solyae ogdisselre His lepssonromalsaialn Iaxagdesofisyrigctpnty incides or

ex anp' . . I . at . . | . | t he
i i S U e BT i i U e TR
t he nolidcladisgfidying ofipodysprbate wwbed polysonbhtetdd, forersfaf potoxamdrssercuhekamitedi ng
surfac an I ers | n, one.exanpl e,, a dry delensing praces y
hvol va RBeE ST it hen S Pl TR e B SHRPPR: G ERY 110
mt he Csnfﬁaclftiﬁﬂﬁicﬁﬁ ﬂghﬁ%bﬁiofllﬂ%cﬁ it aihe plﬂyrffgizdblgaﬁl daegositiohf dNbdriH&dilierMﬂ,lsiri n
cont act Il owi ng the denol ding, step. A dry ensi ng ocess. may .al so

i nvol véN3§§1agelz%§s 1dﬁ%“gﬁ% hegsi i AloF PBFIRIG oS b Bt 1y at

| east RapbidlibyiRfggk the bond between the one nol ding surface or nold
menber and the | ens body. A dry del ensing process may involve blow ng air

bet weerl08H2] edffee processeoid enplriagbibeyligud to éssplye dha gvaenrsohede ginyhpilehplenber
t t | | i

ol di ngoBayEE bl Yl SRk &Aoo B B PG AT B s

i nsert iwtgcla inereas thet expé of etissekitioh e thd g@polfymieh eordetichereomty than@aming ol di ng

surface por. no nber .to at l.east. partially break the bond between the
device5¥@8918hgegﬁﬁuﬁbﬁ’Oﬁﬂm% podte SFhﬁﬁp ¥Bfber. [0096] Fol | owi ng dry

denol dijpg103nd @I ohetSRPR, Aith sikd18r ROM¥EST the HRNYdrGBIUBRAVIAS] MByhdopéished
(e.g., rinsed or extracted or géfrated or any conbi nation thereaof) either

in an GRJding curdase(sarnr mld sember(s) @r mofd asserablly ica peyredasedprioq te prrlydg thss  an
or gani g; .sal ve r.Raty leoW I d i ng,
the. o gy ¥ lieatye HEEOIAE, Yyl B 1Ly ST e MR SRR
packagiabigtisgh poition of feah@dingandas(Ry drlmadé then{t@A9)7 bt Méld'asskmtBnsi ng processes
ui d, such an or?anic s&%vent wa ﬁ% or an

i nvol v ‘b@ application of I
aauooud UL B gnpet Briuihle herr i R 30 FOROPRY ErBBERR bkt s di ng
sur f acgteplof BEYI finpeHBIRuidithd teitdpefaburé bEthe Efhid@aRBelyorit®lled, fopedaatple, ivbddowi ng
t he denolding step. After or concurrently with application of the liquid, a
wet delte ﬁ*saprﬁg\nﬁh%@gglg at a temperature which increases the rate of dissolution of the water-
soluble vinyl alcohol copolymer, or at a temperature at which the viscosity of the vinyl alcohol
copolymer solution remains relatively stable.
[00105] In yet another example, the vinyl alcohol copolymer molding surface(s), or mold
member(s), or mold assembly can be dissolved using a process or apparatus which cycles fresh
solvent over the molding surface(s), or mold member(s), or mold assembly, such as, for
example, a Soxhlet apparatus.
[00106] During or following the step of applying the liquid, the liquid or the molding
surface(s) or mold member(s) or mold assembly can be agitated, for example, to increase the
rate of dissolution of the vinyl alcohol copolymer.
[00107] During or following the step of applying the liquid, ultrasonic energy can be applied

to the liquid, the mold assembly, the mold member(s), or the molding surface(s). In another
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WO 2012/ 013948PCT/ GB2011/ 051103 can further conprise using a vacuum
apparatus to lift the polyneric device body fromthe one renmaining nolding
surface owormixbiaasber with which it was in contact follpomiaRtinEs1enol di ng
step. Optionally, a wet delensing process may al so include using nechani cal
means to assist in releasing the device body, such as, for exanple,
squeezi ng the one renmai ning nol ding surface or nold nenber to at | east
partially break the bond between the one nol ding surface or nold nmenber,

bl owi ng air between the edge of the device body and the nol ding surface or
nol d menber, or inserting a prying tool between the edge of the device body
and t heXapPls s wlirpsonice eRrreynspy biepplisd o thet liquid end gt ogld gssemblyk molk bond
bet ween, i heerd6 bk GR1RRSYureRe st Bl Lingrsur f ace or nol d nmenber. [0098]In
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- or oanh eeaBpisits LR bRPo R PRI ETRIS0 syl el ol bR e
exposednémberfas Phif dNh Gve deMasihg Brockddgor Aplisd i dedicy boy dndecesRlingMieficsuch a
devi ce body which has not been exposed to an organic solvent j|s
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exposed to an organic solvent during its manufacturing process. [0099]As

t he vi fes, erlaboriA0°Coplsbyners di scl osed herein are water-sol uble, due to
this s ol i t S| .di.ng.su ) o508 ed
From ¢ ALy the SRTGAHEH 0P 7 NG OBt I IER} Suplond RS ERDEE by moASEC,
wet denroifaie(y) op haddisg eembet) adeaheldsissembpy caepistsg tho rwatatsolubt videl devdohg and

denol di n rocesses inyol ving application of an aqueous |iquid to at,]|east
part i a|°P§°1§in§1‘s81 plout ﬁg}sv@{n&e—%s‘gﬁﬁﬁl’ QT i Ahputs) OWH}CH#??O?{O‘CM ! tbalnnéyza
sur f acefiglite® br 1884, br 1R HB&UL (99) minkifes ¥ §es8 XS TR a80@f 605METItR dRMIEBESSIn dbbet 3l d
assenbly, nold nenbez&s)qor nmol di ng surface(s) including the polyneric
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devi ce nbioegs ewlgssper iy Xy migtes or less.rAl{erpasively eanphisttianalithmlighd edneresylgui d.
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assenbly used to nold the device body is f d tire of the

ot or - S8 BRRanGRAT oLk St Sy 1o ol e o bRt o s s ers,

i ncl udipagy tideh R MBRT enBey bERoMOshe Baldinpes i faad BifeSr th&idlen® thdRnt bady), bn
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al coho mﬁ&’iﬂg sifkdes ﬁf%i fop??rﬁﬁ{t’yé ol %%l?ﬁ% ?@l&aﬁ’én 5Gqui®Lsh fk%ﬁl?omro ¥atlf €

formed of a“nateria nso int , the non-nol di ng F i ons of
M

t he noltithnatB% 5%, 0%, Y6 epa?@b dyy eight oheohmiedph thesmoldaesssmbly ohaottbl d
assenb

I and. t he | di ng. surfaces o he nol d assenbly including the
polynep%@ﬂﬁﬁ )%En@gg§Sggﬁx%ébgwgﬁ§$8ﬁ?éd to the tray. In another exanple,
when t g0110] di Agpevichele dscadsed,ie soré exaagianby ysiag thefvarteresdlubid vingl alcabl t he
wat er - sol ubl e vi nyl al cohol c%ﬁgly r and thgbnon-rr_nldin%ie ortions of the
ol d a$SRatpng dsdosed isesdngremelding lelearing ps dpthudeanqlging gad @mlaf,% PEYGESSEL i r e
mol di NgnRPAREHIOIutIAIFHRH Q&ef—%ﬂg&hﬁ@ R/¥dyP£1§(|)}£(fPE Irﬁér drHBot BeRbyInBadciBi By | al

can be placed in the tray, an e sol ub nol g surfaces can be al'l owed
to di sseh¢ef thepwhkimsgexphderded ivdwen shesplvingoethethwatensalulls pehimreys imagueadd d

portions. f.or f _the RQ?QI | e I S evi can

t hen bégl}l Iéfg)mn@s\rjggr %ra O 51et’ rl1)e r’a‘gl%nl dﬁ&gé/t% d gg%ﬂuﬁgﬁs exéir%l?’ec ,a h gfeta%ra f(%gg%oa%gﬁﬁtg a
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al cohol copol yner . and the atiaghe%»PoIXnerig devi ce bo%g.cqn be trransferred

to th etlterpdrgs_en e of foam, gels or a cloudy solution ¢an be disruptive to mechanical processing an
manufacturing steps, additional measures and expenses are required to control or eliminate

these problems. Solutions of the water-soluble vinyl alcohol copolymers described herein that
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[00100] The liquid applied in the wet denol ding process, the wet del ensing
process, or both the wet denol di ng and del ensi ng process can conprise water
or an aguwousizubBusi on. I n one exanple, the aqueous sol BCT@B20HNSCOAPr i Se
an aqueous solution of a processing aid which increases the rate of

di ssol ution of the water-soluble vinyl alcohol copolyner. In another
exanpl e, the processing aid can be a conpound that assists in washing the
pol ymeric device bodies or that assists in the renoval of an extractable
material fromthe polyneric device bodies. In yet another exanple, the
processing aid can be a conmpound. that hel ps protect the device body from
damage %7 PErSHRstRaE PR EhEepeldings dslegingsqrcotiy demeldingaand lcasing process

sur f actiafflving AELHEEGY off WRED nRBnbek OO RIdsind e 1 BAYT al bl B6ScARher Brwitel & S to
a substance which has the ability to reduce the surface tension of water,
for exagpéoass solatiens &r netrpradusedarge solumdson framavies whenehe Ligaid zand éhg mold
present

e ] ur.f . i t .er., r
Pro 11 olgriiert FE 4G FlBne IR R LS AR Sl eal1F MLEL v pRISHE CBIRRe |
pol ynerdemotiing, delehinky omboth ldemaRlingoindpdedansing procebree in kirde) tanksad baths eddereact i on
processing with an_organi c solvent, to re intimately contact the device
body addiie ¥elpwe of Tigiliis apficqee i Fprakity b pepsesy andangld %b%?\?rtp%ll“ﬁb?%’sent
in the @evadtge r {HeSEbdduRiHR VIt 4Lp GBIl tbRhdlyl dfpty ehd JoutiWal fRdm Mel thsiliér t he
surfactant or surfactant conponent. Generally, a surfactant or surfactant
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pol yneri zabl e conpositions described herein, in washing | iquids deﬁfribed
her ei n thg Watergolyble wawil alsoBell eopplisT gars baven higher wieific gieyiyhan Bsisofrset on

ther eofjonb 0\%]: %iuti-gi:l ©fth® Q@]?(ﬁyﬁ‘lgr %s}ﬂknﬁ %1@ SottbflbCa kkdndHR! ¥ Qiskd18tion
wat er - sol ubl'e vinyl al cohol copolyher nol ding surface(s), or nold
menber psjcessolherting vaed dwigythe alissplutibu gwcprscar Hs ditediwithha drain ek valkeal at e

of dissol utjon t.he copql yner., or ich redu t he foam ng .or i on of
Che- ot bt ol the it PoREe B bmaRe o o AebobBRafing Pooq BT Rufth B 3
exanpl éanktdiging ioz folywing thendislutioneprvees e Fhe ahnkbhsed uriyg tiad disdobltioa ppaleyser
nol di ng surface(s), 0 r educed

,, or pold menmher(s), or_ nold assenbly can b
prior €88 igmrxf;&q&dttﬂ é;} fPﬁ‘iﬁ? ah%pﬁgdpscg%qra% dirpigt ;EBE?&VWP%%%?@E@OTB ff:
exanp nsddt K RE 1oAY the di A P@c@sportion o e
nDIdingogurﬁggeﬁg??ngrlﬁg%d nengg#?g), ortnnfd asse%%fy§ [ 00104] I n anot her

exanp| ¢0013&f orfsllowingiiemavgl off the shpelwinaysdvtiamiprmedds pait o6 the meruesturinghe
step of__appl ving .t I gl e ratuyr h i.Qui .

cont r oPl & gPs ﬁ)er 90&’)? gﬁn'ﬁ‘llres%“}t%hoéag el?é ? %9%3‘? N ? al cr%‘% eg' ?Ih%;] d ?cﬁ)c alt]g gp trge)cﬁ%gﬁn ure
whi ch ipreesasaesisé the redbhienedfcogolyaet ti teaformfophthelmiaieild seinbotse ovecamyise sliec ohol
copolynmer, or at a tenperature at which the viscosi of the vinyl al cohol
Copol g FOPYRTEE R AROTREN RYPOR O e, 150 26t Hsofeo digreie
exanpl @opdififerV caty lbeabwpbRltedC OPO! ¥sBing™h i REi® Yed1AGRASIopo®mdDbd aNBBRET (S)
or nol d assenbly can bée di ssol ved using a process or apparatus which cycles
fresh senogaimtedapolymas saltignng surface(s), or nold nenber(s), or nold

ass.enbl[(YOllfchrFoﬂawirIgo e lEXRMB She %o%é}kcetopﬂtﬂgﬁ{igt Rice 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 copolymer 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 copolymer, a layer of the at least
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[ 00106] During or followi ng the step of applying the liquid, the liquid or

the nol di ng surface(s) or nold nenber(s) or nold assenbly can be agitated,

for exanpwe,20t20189¥8r ease the rate of dissol ution of theprermE20a/S0H6!

copol yner. [00107] During or followi ng the step of applying the liquid,

ultrasonic energy can be applied to the liquid, the nold assenbly, the nold

menber (s), or the nolding surface(s). In another WD

2012/ 013948PCT/ GB2011/ 051103 exanpl e, the ultrasonic energy can be applied

to the liquid and to a nold assenbly, nold nenber(s), or nolding surface(s)

contained in a tray. [00108] The ljiquid plied to the nmoldin surface(s)
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body) , tR¢ pbebh di%ﬁibqtz@dldlr@qela%ﬁol( topdlyme: OMRLE nedyy hdvel 86 €int doatabength kody
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g (s 5 disso T
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sone eedmBEs, Dépendm‘g ngaohrthe wgteeof dolicobedyvamly theaderwiiding/dolondiygrproceliseT| osed
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sever e'\/\)’ashlﬂF@fébﬁ(iln&l‘x’dlﬁQmslﬁﬁg 5tBs A8k @Mk @mﬁf g ﬁ@@dﬂ)uy\lﬁkﬂﬁtmh Sl organe ot her
wat er - sol ub ol ymers in aqueous sol utions. For exanple, PVOH when

di ssol welyentn wakhed 98 agueqisisghsion @éﬁﬁnﬁlb’aﬁr@ of qna‘?réém%t%lﬁ?ﬁt Te yadiRe Y& at i on
of the SobULIAN, ¢ ?e Pld?ﬂt'g)[ délﬁ' U b1 e r%dfé@ B RahétQRatBfiall REREHPUOREETS.

As the presence o oam gels or ac ou y solution can be disruptive to
mec hambodies,prrdo dydiatg thendbviverhoidiest Bei exgmples pswashitg stépo berbsesh o asmard

fiahe R AR TN I RN S

device body, or to increase wettability of the device body.

[00114] In one example, the washing solution can comprise an organic solvent or an
aqueous solution of an organic solvent. The organic solvent can comprise a volatile organic
solvent such as, for example, a volatile alcohol. Examples of volatile alcohols can include lower
alcohols, such as forms of methanol, ethanol, propanol, etc.

[00115] As previously discussed, the term “organic solvent” refers to an organic substance
having the ability to solvate or dissolve at least one material. The organic solvent can be used to
dissolve unreacted materials, diluents and the like, present in a polymeric device body which

has not previously been subjected to extraction processing. In one example, the material is a
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WO 2012/ 013948PCT/ (B2011/ 051103 are produced as part of a wet denol di ng,
del ensi ng or both denvol di ng and del ensi ng process involving dissolution of
nol d menbwooampy4ssi ng t he vinyl al cohol copol yner i n waraB20r1/&0980US
sol utions do not produce |arge volunmes of foam even when the liquid and
the nmold nmenbers are agitated. Further, the solutions do not gel easily,
maki ng it possible to conduct the denvolding, delensing or both denol ding
and del ensi ng processes in |arge tanks or baths where a single vol une of
liquid is applied to a plurality of |enses and nold nenbers. As the

solution dges not gel under these conditjons, it is possible to easi

enpty tRAena)|thatiis Mot seIHble s doshRobdisthteninawater et pi pAUGOHE SelyHgn. dp ana&hﬁr with
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sol ution does not constitute a "l ayer"” of the vin al cohol copol yner as
used héedliFng theragkagepAlemalivRly. wphsa atweelt-gpé@ﬂwrwﬁ@kel@l lsepsly mpistuied to

denol di ng/ del ensi ng processes used, follow ng denol ding and del ensi ng, the
devi ce body nay be subjected to one or nore washi ng steps, including
washing steps in an organic solvent, an aqueous solution of an organic

sol vent, water, or an aqueous solutléﬁ essentially free of an organic
solvent. The mashlng step can be used to clean dirt or debris fromthe
devi ce bodies, to extract materials fromthe device bodies, or to hydrate
t he devi ce bodi es. For exanple, a washing step can be used to renove
diluents fromthe device body, to renpve unreacted or partially reacted
nononers fromthe device body, or to increase wettability of the device




[00114] I n one exanpl e, the washing solution can conprise an organi c sol vent
or an aqueous solution of an organic solvent. The organic solvent can
conpri se woOwol2atiB448 or gani ¢ sol vent such as, for exanpl eCTaBzoliatsiioe

al cohol . Exanpl es of volatile alcohols can include | ower al cohols, such as
forms of nethanol, ethanol, propanol, etc. [00115] As previously discussed,
the term"organic solvent"” refers to an organi c substance having the
ability to solvate or dissolve at | east one material. The organi c sol vent
can be used to dissolve unreacted materials, diluents and the |ike, present
in a polyneric device body whi ch has not previously been subjected to
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the at L,Rash a8y OBIRE R mAeRARIngiplodete device body to reduce the
concentration of the at |east one material in the device body, or to reduce
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present | enses’can include aqtieous salt sal ttions, buffer sol utions,
sur f actrembdveddian ittenaoldvassenitly, and élnt mebling suofasgs andrthod¢vicegemdy cswbeplages, any

conbi nat i t hereof, and the li.ke. .l n one ex | e,..one _or nore | ric
wet L1 nd® AGURFPAsFaReb? POTigR of STRtar AIESing Hmling YirfRtes Bl dettip i o
bodi s ne€d tol perfdrid 36fagtt AemsMing, HelengiseshdteidtrdRfer prRessd. [dendthe dradbles.
However, it is understood that the present device bodi es, can have

opht haheadhs gnaaedprlinmy ofehe dbitend geeoadarokiasmbps fRubish Backygedcdh an
aqueou%erﬁﬁhé‘%ﬁ%%ﬂ lﬁﬂo%ﬁﬁlgﬁ%&%ﬁ%gﬁ[ RirheBAHRE VIR GalRESILPE BIRMISHST

confort agents. : ymeric wetting agents or confort agents
may be copdgmen aftec cwigeandhdenwedingohe iohg and oslycdnedeelidoeembarved thewetached | ity

is not dependent sol el y.upon the use.of such agents. 4 ]

ol as oGRS Do SanR T Fe O eI BB G o BRI Too UG Wi Ml BELRY ) o
mol d asaémilyy osnehold imansied , and Rollingriheencep ttb qraformasparalg ddapsig drdeledevi ce
body can be placed into a pblister package al ong wth lfortiQ£ @f ackagi ng
sol ut i GinstprPIarEsesy Lnyst anothgrexgmplet wher, evz%@n%awfaes thegme 04,9 V&BﬁB ic

pol ynekpe file Bl SE&d RATK AR td RBLhPBie SERRN RUb R Oretlafilsl AttatBEl fdIRFving
exanpl e, by autoclaving the package under conditidns suitable for

st er i | idemnlglingheompritea gemolling sweiadevieryed whiénlyaofaticewvatsobalpble wmdyalediot ohol

copol y%glgolgfrﬁerlfsa%pertc%ing, demolding and removing the non-molding portion of the mold
member, the molding surface and the attached device body can be placed into the blister
package with a portion of solution, dissolving the molding surface and avoiding the need to
perform separate delensing and lens transfer processes. In any of the above examples, the

solution placed in the package and used to dissolve the water-soluble vinyl alcohol copolymer
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WD 2012/ 013948PCT/ GB2011/ 051103 form the nol ding surface(s) or nold

menber (s) or nold assenbly, it is possible to place the device body and the
nol d mentwo(28)2/a89480! di ng surface(s) or nold assenbly ceapréEnngstiwe

wat er - sol ubl e vinyl al cohol copolyner directly into the blister package
with a portion of solution (wthout the need to denold, delens or both
denol d and del ens the device body before placing it in the blister
package), and have the nold nenber(s) or nolding surface(s) or nold
assenbly conprising the water-sol uble vinyl al cohol copol yner dissolve in
t he packagi ng solution during or after the manufacturing process. [00118]
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such as the devjce scribed in P Applicatjon No. P 11 7, iC

i s her SWYdinE @B 98-t ng e fi be formied frft PYEPRhobR plymakisvel §5 fthe
devi ce cbage; hfé&gweﬁé SR -R61aMR! &M?E&Sﬂqoﬂrm%bﬂ! a8 sUsthRaREB can

be placed 1n I ster package with a portion of washing sol ution which
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| ess than about 15% | ess than about 10% |ess than about 5% or |ess than
about 1% by wei ght of the vinyl alcohol copolynmer added to the blister
package can remain undissolved in the blister package. [00121] In one
exanpl e, when the nolding surface of 3£ nol d nenber is forned entirely of a
wat er - sol ubl e vi nyl al cohol copolynmer and the non-nol ding portion of the
nol d menber is forned of a polyner that is insoluble in water and the
solution, the non-nolding portion of the nold nmenber can be structured to
further serve as a blister package. For exanple, the non-nol ding portion of
the nold nenber can be forned of a hydrophobic polyner, such as, for
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WO 2012/ 013948PCT/ (B2011/ 051103 i nspection of a lens placed in the blister
package are described in US Patent No. 7,477,366, which is hereby

i ncor por avedotzyisEBerence in its entirety. [00122] |n trhe/GBeamplseiodher e
the nol ding surface of a nold nmenber is forned entirely of a water-soluble
vi nyl al cohol copolynmer and the non-nol ding portion of the nold nenber is
configured to serve as a blister package, the nethod of manufacturing the
opht hal m ¢ device can conprise the step of denolding the nold assenbly so
that the device body remains in contact wwth the nold nenber configured to

serve as a blister package. The process can then |nclude addin lytion to
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copol yrmrer can be used to cast no vari ous types of polyneri zabl
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hydr ophj. 1 el . ' 0 i 1] rg{%ﬁ'eat
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agent , and saiond eadd nomeetd/cdrhpridier an ethykny vogyirhicohdli apolyhner énftead Idfehatt | east

one initiator can c rise at least ane UV.initiator or at |east .one

C her naleashPBY AT4H-S0 e HavA,EsAiOE CoPHETRY BF dBhiRTFERmIRBIBHes A cHgr Pae. a
si | icopgehfaBR HBVRBGdiSHEsh 88,2 FRId BRIBRh&Aicaldy RYEBpakYe ib¥tesTRE hagikMl att €
(HEMA) . I n anot her exanpl e, the pol >1/mer| zabl e conposition can further

conpr i §ehthelmicaliytacesnsable dpviess- doatyidlhoh geaspiableedevices cgrebe andeldf deviseml e,
the po by L : ot ich.
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[ 00126hutdmatedddsretiai nsing he duermatéd ydpengiehsystefe e tydeld op clcyeptable derateer i al |
typically a network, or. matri f .pol r ai ns, .capabl e of swelli in
wber BpligBetiie oy STegRe g SRR gy g BT RS be Wreaidsod <o
be a nadredxatiple, Bajuribis@por Waleloldifly Bp,esHH HelBHsingmtsp, adren whsiEndhebpirka OF
matri x may or may not be_ cragss-|inked. I—{ydrogel s refer to polyneric

mat er i BRKISINGSlERATHGY SpHDHE MR ef pregeseidg sfeBtul ar i nserts and contact |enses
that are water swellable or are water swelled. Thus, a hydrogel may be (i)
unhydrated and water swellable, or (ii) partially hydrated and swollen with
water, or (iii) fully hydrated and swollen with water. The hydrogel nay be
a silicone hydrogel, a silicone-free hydrogel, or an essentially
silicone-free hydrogel.




[00127] The term "silicone hydrogel"™ or "silicone hydrogel material" refers
to a particular hydrogel that includes a silicon (Si)-containing conponent.
For exanpWwe,2om/EB448cone hydrogel is typically prepared IpgTaGB2DI MISNE3a
silicon-containing nononer with conventional hydrophilic hydrogel
precursors. A silicone hydrogel ophthal mc device is an ophthal m c device,
including a vision correcting contact |ens, which conprises a silicone
hydrogel material. [00128] The pol yneri zabl e conposition can be a

pol ynmeri zabl e conposition capab le of form ng a silicone hydrogel polyner
when polynerized. The silicone hydrogel polynerizable co sition can
conpri 4@3/1&)51 at Theanaier-gheble viny Lalpohoh ﬁmlm{gagﬁm 0 57 ffgﬁ)&) YANOUS PFS e
hydr ophjolynferZB10 "®mposiliohfle TR | pdIAREAVRT e8RbosRRINY BB | oalpiBe CATRAS! shcON,
the at "I east one hyd%ophlllc mononer can conprise a hydrophilic nononer

wi t h arhyirophitig| mgnayngr. Thisepelymiedzable samppsiteroshi | fusheropametisecainleasngid se a

vinyl amde. The |.east. . sili - t al nj

2015 o asaber PEabla T8 TiBBn T hERL s REPS MR SN Iepstone IV Blspbereer , ap o
conposiahy eombiantidietharest. | Theon 1eenda initiagr rwam oomprideast ilergt enentdVeaoiilator onet ght
greater than_@,OO?,daltoqs. The at “ﬁa t one_silicon-containin%'qﬁnoner can
conpr i deashene gl infgater. \Ip ope C¥gRlg: Fi‘édrﬁBleBﬁé‘?oé{OmééE‘FP FAURTHY “di'f 98 ent
nunber $of mBRMEE shdhARY, € f& exspland-Hiifdxgéant nvaesutar (HENVIGNt 1 another
Optionally, the silicone hydrogel polynerizable conposition can further
conpr i ssamplei theenelyragiizablgscontropitien gam|ferthes cpmprisont lepstiang ilicopicontaiping
partic r , il Lean i Ll n
Conpr | SATan Py & e e O B B o B B PO

r eact i eampositiarctvhichnwiten roly@oerizet clormsta hydryge polymiegn ophtbalynic foddegylyWhen t he

pol ymer j e conposition conprises a Sili.con-containi.n n I e
conpos ﬁ"ﬁgﬁj c dgs Fl%‘f h%rch (ﬂiep ?%)rgle s'?a?'t%r(?g@zsfef?fﬁ go o RYXPeBF gﬂ%?%%gﬁ'ip% alhg g

agent . nbRvdRRb} hiati:a6f XGB! Eifains, Bepabid dfodinpoiatwiter sigbecompenillensyitact as
both a crosslinker and as a silicone-containinglconponent.,vvth rgﬁgect to

pol yneraieibAehydsagsdspn plspde asdersiaed sk Mefesiehthat (s B! B At ORURY s
refers g %ma;&k%rvmétﬁ?br?% &h nﬂzg]%? e dr&s@inEéﬂ.Wrb%eg@k&erC@Whéﬂcon

prior to polynerization, a si e phase that I's stable for a duration
of ti measetimtpdheudiog adphthelmizndédctsuoeulaf izsepelapdegdntact dersehdpl #re owaiehe

conposi ti For so (of0) nts, rapge of .co i found to
b CompHETB S e AT SHATR AarAreRL ARy B 07 SRERAME SRR Belfie 80,
f or m a (gppdraglly hRisted a6@RWallébIrvéth waspon i) sulbrigydeaedp and sivslleshwith wadnen

pol ynmeri zed to forma polyneric |ens hody, r;d ce a lens th@i h adequat e
physi cdihe dpdiogek wry &¢ jacli¢ane bydipgely aaséhcé?n%'g‘%? z@'rog%‘n &r R egpentt ]é'e%]t%fé)f%
tranqu&ggg&ngapdulus, tensile strength, etc.). [00130] "Molecul ar weight"

[ ext of

in the con a pol ymer described herein refers to the nom nal average
nol ecul[@M2fhs sThef teem silipensr hydrggsl'tat |'sjlicpae diydiogeldmpiprial” zefeesco] 41 pgpular

chroma Og{ogarﬁ{at 1%1'%1%}5 Z'ix_ss(fl éohe(ﬁi)%n aglgn%-&r]ogﬁoﬁg?@ﬁo{ 2 H\Beﬂji? é%%l}lc:oﬁg ?%dgg el is

determ on i n richl’oro ecu ont ext
of a poypieatly meprdeberpnbisirt siticei-tdnediniag morberer avitr ageentisinelcydaophilel ght

or a wei ght-average nol ecul ar weight, and in.the case aof .vendor-s lied
mat er | AL AGSTiEOR BrEehpRithalRic deyiseds K Opiipglmis JeVIEe, JetkRe o
nol eCUla@ﬁsi&@é(ﬂféEti@&ﬂ&{& Ak, KiSh 6aRprRs b Silidbdeyhyafop¢l fhafdrilly t he supplier if
not provided in the packaging material. Typically, references herein to
nol ecull@t128k ghtespelymar £eMPPSHEQTL @7 §e rhaBelymerizably gompasipen sarab ks olor  of

pol yrey i "R d"PhEGHL FgHAT polBRbfzable

nDIecuﬁ%?nﬁégéﬂPgﬁéﬁgPhgﬂ tﬁ%ﬂ%, ngﬂggﬁﬁgggrage an ﬁéﬁgh%gae%ﬁgbe? can be

WO 201260p3MBPCH cRApidl 854l 0Ast one silicon-containing monomer and b) at least one
hydrophilic monomer. In the silicone hydrogel polymerizable composition, the at least one
hydrophilic monomer can comprise a hydrophilic monomer with an N-vinyl group. The at least

one hydrophilic monomer can comprise a vinyl amide. The at least one silicon-containing
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measur ed usi ng gel perneation chromatographic or other |iquid

chromat ographi ¢ techni ques. O her nethods for neasuring nol ecul ar wei ght

val ues camoabpmibmsused, such as the use of end-group amalryGHE2811051t0Be
measurenent of colligative properties (e.g., freezing-point depression,

boi l i ng-point elevation, or osnotic pressure) to determ ne nunber-average
nol ecul ar wei ght or the use of light scattering techniques,
ultracentrifugation or viscometry to detern ne wei ght-average nol ecul ar

wei ght. [00131] The hydrophilicity or hydrophobicity of a substance can be

determ ned usiogg conventi.onal [ec{}ni ,uesl, such .as, for, exanpl e, based on
the sulfeqUmes: o e HH08e SBdiftsel iPPYmepgR0lp FORPSYILOR AR HE ri¥LORTOHPY oS ur e,
a hydr gpdHohief nHaviRgtARtedufar avaERSERRAEE tianad, 006 dilitciisbIThe 0163t @né RilRBn-
aqueous solution at roomtenperature (e.g. about 20-25 degrees C). For
exanpl eontainied meppinkl cammsamptise ehieable twn ddicer-sertainmgharoaemctsp prstelaving

whi ch . r..ar LS : &0l e ] iter
of vt STpAFgert’BE Bofekinf T RAREF and ks REKpE WL, RGN, ey

| east Scahd \Wydiogelwpblegmeriashble ebmpnsitied casifogha stnapriar d dilaerlk esuch assk foret hod
as known ta persons.of. ordi.nary skill in th rt...A hydr.ophpbi.c substance,
as use(ﬁ’x‘ﬁ‘gﬁg’i ¢ formyofsi ‘?F(?n‘é‘palﬁ‘?a?a iQulgyi %3W§= ?‘?Fs%{lﬁod]leehxdﬁ(})gﬁﬁp%}aﬁg%@z’}e

sol uti @BmPbsifictPBart EFMBSAL & (mMALEH Al P@&nﬁﬁ%‘l@b@npé@it&ﬂ@ah& thel @olyinkiiadd e
phases are present in the aciueous sol ution, or such that the aqueous

sol ut i aerctppBmeuctern ey ContilleunA pabyaisric ns beds di stinct phases over tine

af ter 3{,@159]39 Whe%fe}{%;@&lﬁﬂmiaﬂte%&&&%n %&ﬂgﬁée%’a éliwﬁgéo?%m& FoABReTREe Can

be understood to ny” nmononer whi ch 50 grans of the nonomer are not
Vi si bl gofmpbditjors@inu firther reoinpirist @t lest wae epmpatitRe cesglinkdng agqut., b partipidar

mononer i s .soluble at a lLevel of |less than 5% w /W i ten) . .l ] A
" nononﬁf‘aml?lgﬁ’éﬁesS"ﬁ8°’§"i%lfa§}l?fﬂg CORBYENE BIRY SGhes %%gaacrraﬁsgrslk\é\@oagdtaﬁg Sr%lg g%ul ar
wei ght cefitainhfy compeient. Withusespéct Mon polmetizdbldeompbsitioms he adiscassedehayéin,
nononer, a macroner, or a pre-polynmer as described bel ow, OOJIB%%A " ow
mol ecul “BPMBRLibIAt coreRRnsats” refcrs dp scampogents | whiph el GFFSREY dt @ BRLYETigHle

CONMPOURGyb0H; @?ﬁé%epo@yrﬁ&mwﬂ%%ta%@gje PHAEARR TRlaBRUbLAR dRitBAfl@&S than
700 Dal toRs t%a I's pol’ynerizable. In one exanple, a |ow nol ecul ar wei ght
nono e rdegprtecongidve enaaugictige of unpelyweria lens| kaslyl Bowothe lonipagitiomel' Y somsy e
functignal groups. capabl al.y L Z 0 I Wi th: | es
to for A AP RE RS sirdhe RS AR bt KEnSRRARIEAPHREY, iRh S

di f f er @otyniekitzaklé Woamposisioh e usedv toofoan d avntaeti phs, ‘mnqumatble” ddMponents are

2012/ 013948PCT/ GB2011/ 051103 ,[00134] A "pacronmer" refers to di.um and

hi gh mSPERRReASS Bt ec‘bﬂ‘i];?:’)@ dc}P%ﬁ‘%WlPﬁggi,er\ﬁﬂg%shboéanr@ HEst [‘}%E)ﬁ?%?s nor e
functi ga&juafdr HiRRar BRAREitks RO TREA 281d BFht&U 1EAY geh%r alQuXtEBEdnggdréep, For
exanpl e, a macroner can be a compound or polyner wth an average nol ecul ar

wei ght nofdufusoienslsstrengthoetell t ons t o about 2,000 Daltons. [00135] A
n | . n , . | - N .
Prepo [Uﬁﬁbbuag\fl&i&ﬂa{@@g@? 1! 5&}1[?4);3 cﬁ;ﬂg g@ﬁ&%%@&%& TG SerP e ar

wei ght "conp pre mer, ‘as use n contain one or nore
f unct i mominaljravemge mnleouler exaspdfea polpmepdiypicelly cteringed bersizs exdlusiononer s

or macroners bonded. { oget her such.that the .overall nolecul e remains

ol y e PP T igE FrAEADE AP eg eSS ieaply yRErmPafThat &2 bmmound

Wi th agiciaoBgRend Neslbédir WeibBthin @k @ahtekt ¢ polghrRr tar? bORpriaseldl @B 2ithdrG0136]

A "polynmer" refers to a materical formed by polynerizing one or nore
%WQX@P

monome MYMbpEaeHSE raolepHanpWRIEHE PL 2 orei ghtsey e Bsweigld, gt Her@inof a

pol ymer,q &t O ik "Ry piksily Fhe BRRABE GnPludti N9

pol ym&?g%égﬂﬂﬁ{eairg&gg%g’b@i gf;p etbngi L?FS“E“P%?E*’ I|ﬁ lneted%%lo g’? heer pol yme?g,suf or

exanpl eyol¢cnlaptveight defeymimntonsra@s drtreadily prpodadnter theabb@ier dhmporevided iorthdur i ng

:)gley ;rg I%gél%agﬂlgo%%%ﬁégﬂyg?%%g%é %F%?}ﬂ _oorrno REGIRP \l)vglgﬁ{s f trr?orfo(l)nre?g, %ch"u%ﬁn g
macromers and pre-polymers, or of polymers herein refer to the number average molecular

weight. Both molecular weight determinations, number-average and weight-average, can be
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[00137] A "network" of a hydrophilic polynmer typically neans that
crosslinks are forned between pol yner chains by coval ent bonds or by

physi cal wordr/1894§. hydrogen bonds. A network can i ncl rd&/dB2011A0511081 €

pol ymeric conponents, and can include an interpenetrating network (IPN) in
whi ch one polyner is physically entangled with a second pol ynmer such that
there are few, if any, coval ent bonds between them but the polyners cannot
be separated from each other w thout destroying the network. [00138] An
"interpenetrating network™ or "IPN' refers to a conbination of two or nore
different polyners, in network form of which at |east one is synthesized
(e.g., PIYREMSRED! ARAGHOR CHORAqZARY ?rnotfl?reﬁwééwwﬂeﬁw tepfigies:

Wi t houtomér MRethedsapt mdhduYinkintdiQidtar ARYHE QNRLERH RO WLUBELUAEL thE 8 ofARd) PN
can be conposed of two kinds of chains formng two separate networks, but

in juxtspasnalysis or thenmeaspesment af icoldjgatBeaprppatesofe.g. PRigezing:peitiedepeessiont i al
| PNs, sj t ar : . . " i . ¢
pol ymefdloc rgerg)@ﬁ %%%a{ﬁgﬁag?rgg%%e Sg{egll%igest% Q%%%R%r%lﬁi Flagé%igg& e I}{én A %’g{@%@ﬁ soi 2

cr 0ss- Ithekedofnlight escattering aschniues, atlfnsenpidugation or siscomety os sktermkiae wWetghty.

| i near or br an@helgéj,?v .V\,Qer ein the non-cross-linked polynmer is distributed in
and helQYCBEE PREUNOVSEHD/ 013948PCT/ GB2011/ 051103 cross- | inked pol ymer on a

nol ecul[eomralﬂaes UGdrophiditity e m@oﬁbeﬁﬂfldfnmdbﬁg{cwwn bs EuhaimRAtisald Yy
unextractable fromthe network.” [00140] Hydrophilic Mnoners. drophilic

nonome cenvenfienal dHchpiqyes. Pedrpst fos example.digbed ercthaswlsianee’s agyeous sRIPRIHEE P t he
pol yner| %;r@g it !%Féa r: i : r . The
sili corﬁ)ﬁl rgéeseqr{ﬁ r plglélnlrt Pg%ﬁg’%lr}%ﬂoxc usd"tggﬁ?;%fg%%? Slt%lc%:g%g(%‘ﬁ gl@tsﬁg{élé

cont ai nn @neqoeousoobuti®in| dt conmatempsraturly de. @ pihiout 20120 ndegeses QanFareexaswde, ian

conmbi nation W th silicon-containi MONONEr S cr rsS or prepolypers in
the pollyiePhibs srousmsh EaLhs YskE 4o 19 67 RCHOPBHaoR YarBgR et i EPod Bt
hydr ogehdhomy deovbibly €ullJoRMEE i Qnen e ate AC L0 dRgicbogE(ild)ahe aidomapabl e of
provi ding at | east about 10% (ww),, or even at |east about 25% (W w) water

cont entsoliBledie lewdnftatdgpshyh J/ad in nerhabACteBHBrhBUNGRANIAY Deketlask
Bl op R B T o By e oy or
f r om athergin, 368/monpmpr thet iatyisilly Gisoduble njan agnedus sptutibo att rod@Yepgraiure sucibout
60% ( W/t}\{g)f ’sep%frattt:,hvelSI.Bﬁly Xg(gltciiﬁzziglte)l p%asceg a eogriegein Y 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
monomer for which 50 grams of the monomer are not visibly fully soluble in 1 liter of water at
20 degrees C (i.e., the monomer is soluble at a level of less than 5% wt/wt in water).
[00132] A “monomer” refers to a polymerizable compound, regardless of the molecular
weight of the compound. Thus, a monomer can be a low molecular weight monomer, a
macromer, or a pre-polymer as described below.
[00133] A "low molecular weight monomer" refers to a relatively low molecular weight
compound, for example a compound with an average molecular weight less than 700 Daltons
that is polymerizable. In one example, a low molecular weight monomer can comprise a single
unit of a molecule containing one or more functional groups capable of polymerizing to
combine with other molecules to form a polymer, the other molecules being of the same

structure or different structures as the low molecular weight monomer.
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[ 00141] Mononers that may be included as the hydrophilic nonomers typically
possess at | east one polynerizabl e double bond, at |east one hydrophilic
functi onavogontup3948r bot h. Exanpl es of pol yneri zabl e dombira&ssondsiioac| ude,
for exanple, vinyl, acrylic, methacrylic, acrylam do, nethacrylam do,
fumaric, maleic, styryl, isopropenyl phenyl, O-vinylcarbonate, O-

vi nyl carbamate, allylic, O-vinylacetyl and N-vinyl |actam and N-vinyl am do
doubl e bonds. In one exanple, the hydrophilic nonomers are vinyl-containing
(e.g., an acrylic containing nononmer or a non-acrylic vinyl containing

nononer ch hydrophilic nmononers may thensel ves be used as crossllnklng
agent s. lh?b’éhzﬁ iwa?reﬁﬁf | Fferyi By nGAiHR afne %@f GrutE YRight saipppwnds or

i ncor pQoRfneds,i Whieh téﬁﬁ‘ dHRLSH Iofd %r%o&%n@ﬁ&ﬁ?@?oub@r&%&ﬁ)lé RE lpdfgnerivhiidpobt
Ilnltatlon the follow ng: N-vinyl lactams (€.g. N vinyl pyrrolidone
(NVP) ) ,furtheyi pojymevizatiom yForagamphd, ce mavaomjer chn ey compenridyr polamarivdd, an

N- vi nyl i thyl vinyl

car barraat%er% {Eﬁg}'frg Sga?g}fg%féf\%dnfﬁée{h @@P@&Sg[g{a%&téhdgﬁt a(%%{s?ke and m xtures
t her eof[00135¢ eAa‘m:ﬂpelym’fer’araferﬂyd a @ohynairizablg onmorvssiikabls higher mylecNametigid

acetam de (VNMA), The structure of VMA corr.esponds to. CH3C(0) N( CH3) - CH=CH2.
Hydr opﬁPPﬁPg} f%ﬁn%m&?lm hEein fbPRHR C8S OF A5 f‘ﬁ’é“‘ﬁi@? ﬁFPé’P }Jb

conpos Ie&a@ﬂe ﬂ:pb e d8n |B¥ dreRfd bf MmoNBNQTRE %a@t&ﬁbr@ﬁoﬂ\deﬁl‘tﬁlgdﬂlﬁr Ridh that
acryl am de ( hydr oxyet hyl acryl ate, cerol nethacryl ate,

2- hydr dhe/eters} mOKmﬂz Mlzalmmmbtm@mﬁwﬂéﬁwxn@@ P FAPgmer can be

N- vi nyl rylate. In
certa|ﬁﬂéngh*ggﬁﬁﬁﬁgwf%ﬁIﬁ@gmg%hﬁﬁgﬁéﬁgﬁ%?ﬂ Q%Bu h%gﬂgnd m Xt ures

t her eof{0@I36] enpl"pyigcher'] (i« 8] a Inmatercat cfomtmddaf mlymemheg pnesentordmoobmesr e, a

cross-linkin is understo noner avi n

D ettt ARty PP AR Herkdh, RS yfed TS il SRS 30 r88S s
two or t¢ Bmestecle fhatils nd@lcypabld Zialliﬂlﬁgbf)d;lpﬁl%h@d%labuigﬂ’s Qupeble bf Being arosslinked to

mul ti functi onal nopnoner such as | functional or trifunctional or

t et r af GHEE iPORAICTHURBFEFIPIoNE BthehPplymesh Pepent dp i PRIFRSTIZAIK CHYPAHEM: & t hat

can be | YR I for
exanpl gﬂﬁ%?teQE&ﬂ Pﬁ?tatloﬁ%@q#fYﬁﬂ?pgﬁﬂ%gggg?g?gﬁ1gﬁgg%&g%?gaggﬁgk§qglyco
di ( et ppboreyizatile coroposgoiny (| ower alkylene) gl ycol dl(neth)acrylate or | ower

| Kyl i h, |, at di di - d
21 gt oo PB4 e pSHcsPit st PR Bl P SR e B~ 27
it ving E@'ﬁnﬁ@tm“‘ﬁm’“ﬁm“" ai"ﬁ‘*s i b?"ﬂﬁ?‘ﬁﬂf’"‘i"%d“ @”3?"‘*%”@“ Vot hal at
et enepl s( ne Ccr am ae, or rfa al at e r.dla al atl e,
or e%/hw ek giﬂy&si udg t}%@t%éﬁﬁ’fﬁlpé’ﬂyém(ri‘fc&ﬁ%ong%? W.C@{lﬂw?%%argffg&%mrg rating
di met h%eﬂ’vodﬂamn(ﬁ#@ﬂ}é% @ne0;501§lrflé1€'1's 'b}‘x%rﬁ&ﬁl nyeﬁlgied%m R¥bcodl pRlymF EEMEks or

trimethylene glycol dinethacrylate or any conbi natiion thereof. In
one exdahept are feweil enpsovilpntidiongs befernen tham, h@tvtbe poliypieescaanagt bgesepgiated &8 t han
1500 d 0 | tons, or less than 500 daltons, or |ess
t han Zgéﬁﬂgﬁ?gggwh eguggﬁglin?ggggrossllnklng agents are present in the

pol yme0#38] e A I"1mapmehydmg)gedwocld'nmo§IiPN"onefam to' el ahibiedtipn safatiwio diotmate
anmount n the polynerizable c such as in an anount ran from
Sout GRS RO QUG Ly Bt et v Be B Grem oL GRATE0E 506
(W'W) , afd/of £:Q58-BRQUtin Ghe/ E%Séﬂﬂé\&‘ thOo@BOWithdut %%sﬁWthll?)(mﬂﬁhgﬁ}Iy &valehe

pol ymeri zabl e conB05|t|on [00144] In sone exanple one or nore of the

nmonomne Pendseletwenipneme Al 53 jcpm bel ﬁgmpmdtqf dyalkindg of |chaams ferpingb¥orPRratay be
mul T - {LRekto Eﬁ'tl &&duxt%%&%ﬁ &%ﬁﬁgpenwa% )ﬁ% : oi“i*ﬁlh@ b Re s‘e‘(ﬁ]l%iﬁél' kg i n

addition to ¢ macr o or p epoly crossl
f unct i einalliabgous $Pptand hadp-IBNe t he nononer, nacroner or prepolyner with

linking functi ' b t th bl |
v oo LT8R BTN YorBonP pFREE redohint miodiRl PREE BBt S or WO ©
about  3ffferomt idol yrddrs li€ adss-aihsdt white ikt o oiheﬁ?bl a&@ui n&ﬁl%c(swérw)ed (eg. at

| east about 20% (W w). WO 2012/013948PCT/ GB2011/ (051103
linear or branched), wherein the non-cross-linked polymer is distributed in and held by the
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[ 00145] Useful silicon-containing conponents conprise polynerizable
functional groups such as vinyl, acrylate, nethacrylate, acrylam de,

met hacr ylwoi2de/o1bd48i nyl | actam Nvinyl am de, and styryl pCorGeB200m&k10gr oups.
The pol yneri zabl e conpositions as descri bed herein can be based on a
silicon-containing nononer, including a silicon-containing |ow nolecul ar
wei ght nononer, or a silicon-containing macroner, or a silicone-containing
prepol yner, or any conbination thereof, and a hydrophilic nononer or
co-nmonomer, and a crosslinking agent. In one exanple, the polynerizable

conposition, of the present disclosure can c rise at |eas WO )
Si 1| coreSHinkehimolyhen et STOESWHAT st n3ch He} ftbe éw-wsgs@ﬁérpmghﬁ
Exanpl esb@intaill ubSRrac@bleddth 1 eggRnent s that may be useful in the present

| enses can be Tound in U.'S. Pat. Nos. 3,808,178, 4,120,570, 4,136, 250,
4,139, 4961404 1Hgdrephilic Maurmesg Fydogalic aenomsrs4veluging, siBeabeel hydrophilic

5, 998, ; : U : | ' ' ' Nos.
2007/ oé@%%%@%ﬂﬁ%@%@@?ﬂ? %’%@%ﬁ%ﬂ@fé&p o5Bbr 658 3o 55 2, B‘%g%’g%g%%%;
and JapstdegelspBiccsiliconpipdd Ioaltophitlipmbhimeat exviudeliyldesph ROSnROAOGENRAat c@htairof

whi ch are incorpgrated inéih ir.entireties herein by reference.,[00146] The
pol y merins &5 FEOTE SFHSOR A 4 X9 P MeBOTES &f DR L AL M RIS SR LB or
nor e hydhRRPIendREe BhsromeRCHUstepdyfiblsi if ARe hoIRe YO PR seioto e TS -
Exanpl es of such silicon-free hydrop%oblc nononers i nclude, w thout

| i mi t atsilisane hydrggely Insidicare hydrpgals, diydrophidic apenoger pompeneats inpladethpse that

i ncl udi Y, Y. ol RAt | f ot A ic
monomer e S R T B N Py B b B R b A e can
be usedontant th¢hepobutting hyhitbd lone mbhes combined with dlsbeothgripotiinneizalle sompositiinde

(DVR), 2-hydroxyethyl ac at I r.ol thacryl ate, 2+ dr A

net hac F9PBI4 en?slﬁé%)“?{lc%et {‘%Jé?%??’ég%ﬁ%%,hygﬁﬁfhlccm %(Irﬁ?rs BT RS Irﬁrg)e a(%:{l(r??s 4t e
(M), (@1yoeBeutdlsys o/ wiebhfitbmeibber 3 3% (haorty labhie 65EENN), @nforaayouti4Rtwr es
thereof In one exanple, the total acrylic mpnoner content is in an anount
ranginéwﬁﬁﬂﬁﬁhﬁﬁﬁp%d%ﬂﬁMWthEﬂ&@ﬁ%?méGﬁmﬂﬁwwnof the pol ynerizabl e
conposirha us I ohd L1 glbq&gﬁgggtbe
pr esentm‘?lﬁagn Iggn%%ﬁ%rgrt%gglﬁﬁrggﬁ‘ rﬁigh%dg‘ggﬁtt 1 &?%%V}I\l/% ﬁ?gorgilggw4% Yo (W W), or
from abest ofs Yolymianizablo drvblet baBHo atwees) onef hydnephplisl Yunstipna bgteus odtpbetht i on.

00148]._Addj ti gna dr nge onent s, Th I ri I 1 1i.ens used
it o EaREls R PRBR e mREBORE e Prugd ot BRAHEL YRS, RN R,
addi t i aeglantiésnaeRglamédod fumie neleiiByeyl, iBopioptmyishengl) Chviaglcarbenae, Gor e

th | initiat I | /i ol et injtiat, ,
50101 o FovRBReTIGEab G v heu st SOV rct A Sl e Seuhte ohastss b
t her eofyne aRGmpRE thd lﬁ?%roﬁﬁﬂ’icoﬁloﬁ;prﬁ@r.s UYe aRBALBRIAIAYENS.S., On GEHROWRHRInIKY WV

radi ation or energy absorber, tinting agent, pignments, release agents,

ant i ni eraomal o cpesaerylic atiel crontsining raeiitter)y e Suchrhydraphitic' BB EmaY n t he
contexgmgﬁwgggbg&gﬁgggﬂggﬁ&I %%%ﬁsyefers to a conmpound or any chem ca

agent provided in the presen rogel contact |ens polynerizable
conposi[001d2p diydrbghifiovinykcomtadingyasmogels thaetnmay be inengpopatedtingd the niag¢riakhi ch

is not necessary for the manufacture .of rogel. contact |ens. [00149]
The poloy i bissep &ne%nﬁglgﬁﬁ,iwﬂ? i SBRETEN SR el T,
conpoundsolidons (NVR))s ROPAYONN-kARARL S aMfdel (VMA BIN-Vigly PRLNE fab @& dthide N Gfinya-
pol ymeri zabl e conposition. Thernmal initiators initiators having a

PRI ek. OF-pthylefamatdn ON-vemil Benasie, Nearhyiiosyethile vingk snibreais, (reRRaxy-b-
ki ol : i, e -
el g afhs 03 F AP nd TR ANEAnd tildifesPRGREN QROLATREG 671! inflQBRARIL ONS

2,2' - anabibsk? ig Nvimgt-hyinptat aneamtdei (\BYIA) VAEOGUS)re of VMA corresponds to

2,2' - i - ut.yroni tril. VAZ00- 67) ., and 1'.- .

2>obi S CEDETOMKEREX A ¢ R ibph Bt 0nTmgs “+hish RS dherRres il &t%r s,
the gr ?dl%n{éﬁﬁilﬂé ¢dmpositio4 alsd2 indhide &§drophitic) nicsobe Gadlsidss N BpiechyLr e at
which the half-life of the initiator 1n solution is 10 hours. All o%»fhe
VAZQD efgtade | fPMAk orshydeawrthybd apetadi n sycsrody anethprslate, or%'b@ﬂiﬁ?t y
(WImngton, Del., USA). Additional thermal initiators, including nitrites
as well as other types of initiators, are available from Sigma Al drich.
Ophthal mically conpatible silicone hydrogel contact |enses can be obtai ned
from pol yneri zabl e conpositions that‘%%nprise from about 0.05% (ww) to
about 0.8% (ww), or fromabout 0.1% (ww to about 0.6% (ww), of
NTAZ0O- 64 or other thermal initiator.



[ 00150] The pol ynerizabl e conpositions may al so conprise a denol di ng aid,
that is to say, one or nore ingredients effective in naking nore facile
renoval oWot2he/asg4ed contact | enses fromtheir nolds. Eremmgdseoy/dervsl di ng
ai ds include hydrophilic silicones, polyal kyl ene oxides, and any

conbi nation thereof. The pol ynerizabl e conpositions may additionally
conprise a diluent selected fromthe group consisting of hexanol,

et hoxyet hanol , isopropanol (IPA), propanol, decanol and any conbi nation
thereof. Diluents, if enployed, are typi cal Iy present in ampunts ranging
from about 10% (vv/ to about 30% nposi tions having rel atively

hi gher B¢ %4@%1@. ¥inglpygplidens N @ndinfid”l)ﬁ@tyl%glﬂﬁ?l wee@%ta%qrmte h%r\/e

| over 'c%ﬂ é&{%mé:?é sU % dro ?ﬁi‘dcﬁ’l@ &HQ’s”MéludﬁEdDhﬂFrﬁWeQn@'n%&@és' &@reoﬁ%ré’\’e' |
as wat er ti V\BUTs greater than 20 seconds Add|t| onal

mat er i aﬂlngﬂ@}wdt abI e for use i n making hydr ogel cont act Ienses

i sol oI EATT Tt e BFSp A SRR losfiBta biforikin flent it emoo; ey P

cert ai mewaitp|_singomewe thant bt polynmlzabzamlmmﬂpmup | eBNpdrt oﬁutsummeeﬁlmee
[00151] In a particul ar exanple of a merizabl e conpositio
conposiStPeHe S¥RBrase o tglieFé’F ﬂ‘HrRﬂ%P rflrjncélofl?lr%rf’ul? e bt ?\?‘?‘fqg}fufl&tfqnﬁl and
a_secongoiFRee Sh JéaaVBﬂﬁhcﬁorﬁl@%Pf}M&@ﬁ&l'df'tétYaﬁErﬁ:hbﬁaltn'i@Iord& b&S& hérdmohhe
first reactivi ti/ ratio. under stood by persons or ordjnary skill in the
art, a silisqaeiogs ;zlanaamts:@w s bgasedhiaghepolymerizakle @rmfosmﬁes isdlesed dgreimt e
const a e a S e
const aﬁ@dﬁée 1 hexgl([ﬁlglgfi onlll(gg %@ﬁ&ﬁ&l a‘"ﬂgij (Hgﬂggé%lg 03| oﬁgﬂ%%éq%i{cgg

i ncl udell(aietﬂ)aaylhteoner cpadg@owern Iailk}gem)gegﬂtycdrla\dn(n@ﬂaacmhtetl vt t lpweat albylslilerri | ar

to the fjr reactivit or to .the se nd rat 05|t|ons may
al so i rﬁ]éd‘“lf’il'bacéi’ lafeq @t d%‘/‘(/!@?lcrﬁ 5l Pﬁkﬁhﬁ’é‘yh 1T ﬁ“ﬁt %(’;YIB 14585 ng" agent
havi ng tAme@@RIdrYpdn¥ frRinkb®)kyThtedbor t&nﬁ&@ﬂ{rmsfetra@a&ﬁ)awylaye r@t bigpheand At he
second crosslinking agent havi ng a reactivity ratio simlar to the second

react i Wi@gtagrylete, phmedyleaphis rglamida, er TT@H§1 phtbaldeserdidbipbénipicops nay
| ud
I ncl u Rt e Yy Pl EERAD SRR bmﬁgggtl amhfemagg@ P I%gﬁmam e

conposi tr'ons or nofe co ' zers
del ensitrigthgewnts, glwaﬂt abwhyl yethaha(ﬁﬁé}[sYE)an@rl mméthyllxnaf edlycelr sdimieihaérykatee

ool y okt SR HerB oo o Pt PR T R UG PR Gk B Ser .

i ncl udin@eduMi WendH Cdsk BanVIEI00 ifalt SN ONRESthaROI0dE 0SS, o@n@pmaylrmmsian@nsaay
conbi nation thereof, and at |east one hydrophilic nononer, as previ

descr i Bess. thag 380 edelipmy. dkymisellyy fhecerrestinliing REsnts A RIEEM éhd %ﬁ?léfmeaiﬂ
| ncl udg;phe rﬂyﬁl‘c%ehac\é sftﬁﬁ fiply l?fa}ﬁ“/éw Mﬁotaﬁ%’té GR nth@‘ ?BIP/%HQJUH con

1
B, bal a% con confi con A galyfilcon A |ene con A
| ot r af |cbmpnslqu Isoth af in emranBuntsrangmglfm abputrfhl"éf(lw/wbmo Abond@%§ (wonot | 3.

ant or 1 40 R E 0P FP 8 PRl G RBE PO MoRRh ¥ ORRTA By A28 VA o

t o t he byansghofihe potynwriibldcompesifigresence of a |nterpenetrat| ng poI ynmeric
net\/\orkqmépl\l) of a polymeric wetting gfegﬁlnthelens body nfilcon
Asilid hycﬁ“o@%‘lle CHMPRIES P QT BB%F? 1598108 t HEY rﬁOHIPH‘é%CE@él rise

bodi es fh@bndigy 31 §Urtﬁ@-(}ﬁ&lonﬁ"‘t'Cxﬂaﬁsoeaﬁluﬁﬂﬁﬁlﬁﬁ&{al)s Uhf @R @R6k anPast erl af
surface. As used herein, an ophthalmcally acceptably wettable opht hal m c

devi ce aiditianal evasslénkenin addition tcaﬁweann@ater,an@crambr opprepellymice aiith\eresslitkingbl y
wet t ab lf&noﬁ%&lﬁb L ! %%Halefﬁlds 1 n{orﬁﬁmgly d&g&gfnl {/\g tyre&f)lyl%gﬁ With rEPcKs@hMg aces

of a device a surrace
2012/ 0 I34i8RAITy @GRl pdseht @3 the polymeriziable silicone hydrogel composition in a larger
amount, such as, for example, at least about 3% (w/w), at least about 5% (w/w), at least about

10% (w/w), or at least about 20% (w/w).
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device can be considered to be ophthalmcally acceptably wettable if the
devi ce receives a score of 3 or above in a wettability assay conducted as
foll ows. wo 20ptiBeBni ¢ device is dipped into distilled watraB20rignsomwad from
the water, and the length of tinme that it takes for the water filmto
recede fromthe device surface is determned (e.g., water break up tine
(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 nore to fal
fromthe device. A device having a WBUT of nore than 5 seconds, such as at
| east 10 seconds or nore desirably at | east about 15 se oqgs,.can be a
devi ce [A%AShg Bpsibhhsifinon-conigining HMROBPERS GOMPEET SOLITIZeE TUHAMOPALEIOMRY can
al so beygetgr mns»ﬁda@%/mf@%uﬂhhagla@e, CR1amldeaNAiRaPNaMitR, -Vl Niastem ae-
surfaces. The contact angle can be a dynamc or static contact angle, a
sessi | evinplopidecmdatyry hftgkctionah gprainslafe Roloperizable sempasitpes, asgleseihed herele
bubbl e i1 : s J d
wot tabiTiey e Coga SHisoRAThe R AEbe A0k RN L Alciek R ing ol R b y
wet t ablveeightmicmomenfor a silevh-contemimgrasmeomaerc ond siitorenyhtilies prepdigmeglooarty 120

degr ees. wever, in certai X | es, the devices ¢ have. a. cont act angl e
no gr edCB! H%rhﬂ@ff’og’eag"?ieae@‘ﬂ%ﬁﬂﬁ‘?nﬁ'Oflﬁl?jf’rh%rrcoélygwgs?naéf?'ugma@\ﬂla‘glg a@ﬁ‘ﬁ' ve an
advancigag exafplaGhe poIghRrika%S cdmpiitRd A thefRedOdiagssurd & loAlpriths: lephtwial ni c

devi ces cast nol ded using a water-soluble vin al cohol copol yner  di scl osed

. | ¢ : . yl . :
her ei n sdigAnisantaingighmpremetessach haviae grdiergnt pelectiieveiaht dowanisen siliseny
hydr at g rg;%\ i [ L BtpaPINdshe
pr esen%gntgﬁlﬂ%n I Bglﬁts Elgagu% ?Olegﬁgig# @E%&;%rlﬁéﬁé?ﬁg&ggiﬁ? at he devi ce
body i 183,808d68, f4ok201376, 146136,250, Hald®,dBhtdEi3ki4d al4, TA0B3 e pt. AP Inet 49813178,

surfac \ pld catiQn of. ] treatnent. Lo t e r the
pr esence?zgsgmﬁﬁ 5&{9&,@8 3'5%830‘43? 1 ﬁﬂﬂ0€9%éf{)%§e§ﬁ‘§r ilga%'we?ﬁ)lp 11%%10%2%1%?%&} E\ggdevi ce
bgdy carolo’weoweﬁ, 2007f02p69eN, gbwgmswblesw%am dddtszOQ/K)ﬁlMﬂS%ﬁmdi chllaamw faces
above a level that is considered ophthal mcally_ accepta wet t "

[ 00155 pelert pspiseiien ARG Bunps ADRSIZPAILHbOR PUGEF BRvPREed iRl (o a
si I'i conguhves Rgah voREERAL& ¢ device, such as a contact lens, that can be
worn on a person’' s’ eye W thout the person experiencing or reporting

subst arf001#6] di Bleopdlymerizibie comporsitians tbramusd ps desstibesh henstn mak inglude ongheh t he

device is ontact |ens, such.l enses . iy, a
sur t acd e BRI mo R Reacictiang YEPu ek BRndi b ShoRB R ERRRIRA e . 0
any corglicoatfiedhytiphesit moMonehs metude,t withent lerimésnt wryle agnhethbapliy asids n on
a patient's eye for extended, perids of tinme, such as for at .|east a day,

at | eashd flefiratyes a@‘eqeééswck’aﬂgmg’é&‘é’fmﬁéacéﬂﬁtﬁt ADYnEPAGHIh SlitWO Vs more
2012/ 01 3948REpH¢ (AB3A0LLAArA 13 mR6Har i ng renoval of the lens fromthe eye.
Typical 'y, “opht hal m cal l'y conpatible silicone hydrogel devices do not cause
or ar e [0d47hs sblosteativd agitlie monpmers which cepbaaked HwdieHohanerzablg égmposition
dehydrat i dr ; N \EBL I e I "&%%%sé), or
ot her snltlcé'%lpef #Iﬁﬁ{meﬁ?@%%??%?@?%%)h%%%y %y@%& %%ei’ t%lgc%fs(?lqiﬁ%[g%e hydr ogel
cont acthyllengahylmeethactyilat c GIEMA) £ phethdckylicy acidguicrdiventid, frosthylaiethaciybade  or

ext ended ar contact | enses. .[00156 h | m.cally conpatible silicone
hydr ogélVﬂ\\é\g ieé?éfiefﬁ %Coiﬁlﬁﬁwilefhgﬁaﬁeﬁvlfgﬁ%ﬁ@%’ *Wélt%%?lé ‘Eiﬁr?qsré%é tIn 3"t hough
a devi Raplehthe RBGN A& BlonY¥mer 6N 1h Mehhadlt easgiid aogsSabvRy SWOtw/w) to
necessarily be ophthal mcally conpatible. Asilicone hydrogel contact

devi ce ahewti 190 W/ Wophhthh d1okinediizeble soawpsitipn ysegetor prspase @usikicong hydiagelylens
unders Ll : i 0 0 se
't oct Priueh dnd Eybe bidsdhs hah SRREn BAEADROREMELE Rook (@ oIl DE S
t he dewr flemubanel5% xwor)terboutd 0t (weperf theppldngtehiesompasitiori at ed wit h

pl aci n r ar i t he . silicone hydrog deyi ce.on, an_eyve,.. I: t hod
of rranﬂ?@c“?n?i ‘é@fﬂg%‘?ﬁl ﬁéY‘iW%&dQWB%‘f,n%f ?rheeg? Fé ,aBlsei e Or?é“‘%‘gg"%g‘gé Aﬂé{)nrslt act
| enses Jerisés dddl i $he MEBGdd destiibad Hereih Barngle®ndRikde additibhal tcb@ppiiedse big., one or

di sclosure, all of the steps illustrated in FIG 1, o&ﬁﬁhiuzﬁﬁg.oi t he

st eps imMqresHAPBAsYch asjane of Mok theghply nKigtozs: PBE K6 &5 UITEMIFS PP HEEGnt act

| enses. Itens which serve as inputs, outputs or both inputs and outputs of
the steps of FIG 1 are illustrated in FIG 2. [00158] FIG 1 includes a
step 102 of providing a mater-solublq4%inyl al cohol copol yner of the
present disclosure. The water-sol ubl e Vvinyl al cohol copolyner is

illustrated in FIG 2 as el enent 202.



[00159] Step 104 of FIG 1 illustrates the step of using the water-soluble
vi nyl al cohol copolyner to forma single-piece nold nenber, or to form at

| east onewof2om/fig48t nol d nenber and a second nol d nenbecT/gB20tiwsimEem at

| east one nol ding surface of at |east one of a first nold nenber and a
second nmol d nenber. Element 204 of FIG 2 illustrates the resulting nold
menber (s) or nolding surface(s) conprising the water-soluble vinyl alcohol
copolymer. [00160] FIG 1 also includes a step 106 of placing a

pol ymeri zabl e conposition on or in a nold nenber or nnlding surface. In
reference to the present disclosure, the nerlzable C ition can be
under st‘é@blletltghb@l%?t?fé’l ayesorbinstien dhssepdsang & §’lﬁﬂ‘? ogdnorg é FRst @gents

si | i cong.cC ng, OR £ £Q¢ NdeREscRagehtsi cone
hydroggf(g h&h en p&?@ﬁ%ﬁ?ﬁgﬁﬁgqﬁg§kﬁé¥ng%%§a elg%n 03|t|o% |g’?nS

i 11 ust ramtlenbroblach@lp@nds aidanmeother2elitivehe ThaARrR0 mﬂmsgns BeTeaaid Pi/ts 1103
pol yner.i zabl t

P e cunseBoneT st B e R ST a5 SleBiry bR Rr N B T IR AERURRRAT | o
pol ymerdoaabi 1@n§}5b1ﬁﬁ&hiab&rboh§)oﬁlﬁbnmlthdfrpdslymeﬂzdddfydr(gebcwlltangleos products, but

pol ymeri zatjon of the 05|t|on pol ri zabl e conpositions may
be par tWHF i 19bNSERESATY, H é?%?@“ﬂﬁﬁg?%ﬁfﬁﬁgﬁ %?ﬁﬁlprocess In sone
exanpl e[§0149 e pgd }SGTF'yfﬂeﬁ%Hl@ cERPRSEis ARy BHMpERNGHe! SremarePiltiande rcoapamadsent
whi ch becones crosslinked with other conponents of the polynerizable

CONposi ltem,@rpomnoumb caplablecaf inifigting prdwseri lzaﬂlﬁ@ opapylyeierigatly H%P@Htonc Lperpal
wettl nglfn%%% i il 8{1%%rl'{av%%ednklcﬁﬁ‘e ¥ Yean 43€usBQ! Bo¥BAdtsncE %ﬂ@f&?}t can

be a polyferrc éomponen i‘ch 1's no po yheric wetting or confort ‘agent,
whi ch dhaﬁlahﬁﬁtlaftm's nﬂnaamam ht¢ empleyed imathe pgasgﬁlpptmaraabiepmpwmns pedudcz.?' PN i n

docs novongrbuRrpRicy peuBfl: | S ARBR T cre HRhYE PoBn b PRkl R =

pol ymerivzgtth@-509nposp - mgblg@nn&ﬁymﬁ@wmkewb)l n cmsz@@em, di spénsi nggl-

devi ces, or nol d menbers prior to a curing or EP ymeri zatjon cedure, as
descri t?é@lblﬁ(éY@Phﬁxal@ﬂ@?oﬂltﬁ]g) HAMZQR-§8).GFor VAZDE dperig, m‘c“ﬁ@r%o?? nBPAS abl e
conposi r [i%., R4 %70@% %tc?eig 'tk%?eﬁfﬁﬁe efFRIrdLiNGhis iHeAaE- i ofthe ifitiitBHI ON
used to d a po? i'on’ 0 evice such as a lens surface) of a

femal e 1tmd)ldtmrer$ﬁ@rhours afl ceftlmaVAZﬁ)@ thernT4 énifiatorsl deseribied hasivbare avalgblgdrom

under st a fir r. r he
e ool S50 B8 TR e e LR PRl e TR o G0
post er i giheriled ofBfildRGrs, frer avaabpiem Sipmalddndie Opnthdlmaemea:ommmpm ssltmn@
nnlding surface that defines the anterl?r or front surface of a

pr oduc dfqgéh?qrﬁ@t lenses ¢as| be. obpiaed BemrRp I yBsiPARieAOEIPOREONY, ahﬁ%’é?résﬁgﬁ"&nt o be
a mal e jp Umt{w t REHRE! 01970 agmbsut 0.6%s (seeppd Nl d
menber |nc udes a/W (ﬁ?%§@§£?¥g§éw?ﬁggodeflnes thgwggsterlor su#facg of a

devi ce BAZD®aG4 ar dtbershgmatiingtésdon. n t he nol d nenber (e.g., the second or nale

Fur ¢ nor O[30 of Lo RtsmeuEe Cpe@liy! B PR RUICH RULIRELL i Rdby

and secsRhrRdd ingebdients effective imoindking nsore faile rerrnoml dfehs tured eonthctt lheseﬁl rst

d d mol d menb d Lu :
Cons! St&oTa<BOR aKRy CBPITGD CbRENLtE: S5k HEE ARG At Bp S PIRR Ry

al Coholoﬁ&eolaﬁarearn agoEmetdP ekr&ST eihl- pdlPmensbRX @BRbesitibhie i sidmoragy (s)
or nol ding surf ace(s) as described herein have been produced to have

nol di ng:ommfsaae;lslumtt selectetlffram dha group cersisting qfdiesanalyethexysthanrle SORIOPMOSne
hydr Oge(llPk)O pr pcahof Hdesiodl gﬁ&'aﬂ? cotfBirttd /Rt %ﬂﬁt@@%l%}%ﬁe 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
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ophthalmcally acceptably wettabl e surfaces. The water-sol ubl e vinyl

al cohol copol yner can have a polarity fromabout 1%to about 70% or from
about 1%WoO 2at201u89480% or from about 1% to about 10% orcCTreGBWHBUIN310% tO0
about 45% or from about 20%to about 40% or from about 30%to about 45%
or from about 20%to about 30% [00164] The average polarity of the polyner
can be determ ned based on the Owens-Wendt Rabel - Kaebel nodel, where the
contact angle of the thernoplastic polyner is determ ned using a nunber of
different liquids of known polarities. The Oaens-Wendt - Rabel - Kaebel
equation can .pe writt | m of. g |inear, eguation, ere .S

ool cul de8oRHBELTnS: BY. NBbR6LaPE Bt defomronbEabionSabrafiah distenlifen,

|'i qui dshewdith by trBRrddot. YiiElertald) exdfithles Howeval, Gkt poIoMeRASRAcsHpdshinkis @ierpol ar
(cLP) and disperse (uLD) conponents of the total surface energy (QA!) of

each offfehe different Ii quids. The data points fromthe different |iquids
T e R e R
and y- iafirstroepimear davinp edirftecacsieiy tatiocaldcadeatrsl mwnpslhaving aseond mehctivigper se
050, COMBDRA %2k T8 BB RSt B s PRTIBAAR s o1
i n the AiQh Madfiviey datie eat bedufiet @ithe kdtio ¢ the feadtidn rate@nélant b Vadh gropabatify 2 Jar
y =erk s%ecc(i)ess aodd;;lgli)cs (?\Bn fno\lqgglgre t20 tﬁglrété \({bns%ar;l? golrsits 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. |

[00152] Silicone hydrogel contact lenses are based on polymerizable lens formulations that

include silicon-containing monomers, including low molecular weight monomers, macromers,

prepolymers or any combination thereof, and at least one hydrophilic monomer, as previously

described. Some examples of silicone hydrogel contact lens materials include materials having

the following USANs: 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.

[00153] Ophthalmic devices comprise bodies that have surfaces, such as an anterior surface

and a posterior surface. As used herein, an ophthalmically acceptably wettable ophthalmic

device is a device having surfaces that are all ophthalmically acceptably wettable. Wettability

refers to the hydrophilicity of one or more surfaces of a device. As used herein, a surface of a
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[ 00166] Exanples of the liquids with different polarities which can be used
to determ ne average polarity of the polyner include, but are not limted
to, dei onwpedivEs®s, diiodonethane, dinmethyl sulfoxide eEDOVED20112030103
formam de. In selecting the liquids with different polarities, ideally, a
nunber of liquids having a range of polarities based on the liquid s polar
conponent (Q.') of total surface energy would be selected, rather than
selecting a nunber of liquids with different total surface energies (G.T).
Using this nethod, the average polarity of the polyner is calcul ated by

dividing the calcul gte | ar nponent (U of .tatal surface ener for

t he V\ﬁ%ﬁtﬁ 2?‘0@%@4‘8‘3@’?3@58@%@%8%@% ﬁ%%ﬁé@‘ﬁ?@{f’s‘%&'ﬁldgﬂﬁf CHVEDE %ﬂ%}/e

sur f acerengByvd ﬁaSaTw)ve@dUijlitWEsIa:beM&d!ﬂedb@é 308w, ArodPhealmichRvRe i€ 8ipbeddtAr i ty.
[00167] To forma nold asSenbly, the first nold nmenber is placed in contact

wi t h a dudledovates] remaretbem thowaten gnd thedengtle oStimp gt dakies Jorithe watsr Slyatoe
bet i |
P st rayed§ fiod B d0ee SRR dBiFniB8 (SEERAR: PR FHIETWRITT, "PAS RSy

assenblgradey dpviessiamga linear scald afCl-10,emisereralschremfribe refers o e daviae in which aeagh
other to fqorm a | ens-shape vity therebetween. For e e, Wt

e or erites o SefeadS 37 el R b dom e T ot SeTee 08« AL baF gt faae o

si | i congcdmdslisGcliR at GABPRBIet bR 02 ford estratlaERadt Abd NG 5 GEdHndS lcah BOS dShianed
cavity. [00168] At step 110, the method illustrated in FIG 1 inclydes

cur i ng hekiagpsihelmicallp pecepBhiyowetiatln stdacesr Wetalibityyeasr algo de\dessmingd\dXani ch

. : . . | i '
| S Comrf?éagl%jng' ?%ﬂqgt%g Lng%l@%ﬁ P Io%’ Rot"ﬁ%e{/ cb g&t{fﬁc@%.elqle'cgg‘%&cﬁng% @ ! LaEAhi208

i
At this polnt ocess, e polyneric lens y has not been exposed
to a |ioguiatic comadmeglexangside titvg qotagnangle alrendany dayp eratrch engle,pulayqapiivezed

silicone drogel contact |ens body. Duri urin t he n t he
pol yne P?@»F@“%%&B%@iJﬁ@ﬁfﬁgﬁ?ﬁéPﬁ%ég?§“?§%ﬁﬁﬁ“bb ?ﬁ%gfggﬁgﬁgyggéé?ﬁ%%us,

t he cuisuffgeeMBBoraixamples atl RPBIhalnGedlyt cbtatly palitibie rsuzfhdegosi dpvicdlba baveiang 110
can include expgsing the pal yneri zabl e | ens precursor ggngosition to a form
of el ecPr@ffigaledss hanabarh kY dseress e ven IpeArPHePRIPHY, PRECHERFBREALS of

the | ?%maf]teﬁg!é 5 FORRORA 90 HeofeRS, SPHPhSthel BEnfHEs, M ddAcCath hae! aide
exposi ng the pol yneri zabl e conposition to polynerizing anounts of heat,

m cr owadeancingicantactrangle ledstthandbobied0 dagwes! i ght, anong ot her forns of

el ectr ti.g radi.ation, The curing .l C l i
conposﬁ&ﬁ%gg fﬁkh q@%@agﬁk F€%°%¥“ﬁ%%?ﬂ%gﬁféggﬁﬁgﬁgggghﬁ??%ﬁ%%ﬁ?gﬂ%gg
exanpl disclos&d ldagih ean AbR ophthabnically adeepthisly pregtsidn eerfaks when bdlyrhydrataolf frek

inert gases. The curjng 110 cap be effective to ful nerize fhe
pol yme Y19t EquiepeRlice %‘,’fo 3o$urgﬁ‘?1tr5%’fn§ﬂteqriﬂ%eeprf’??é‘°?)8% %}l‘rﬂ,ﬂ g‘aﬂ??‘é 06]3#[;%%1 tion
to a l %ﬁ%éikéc\beﬁiﬂgtagirﬁeinl BBIRREYboMER RUBCRTSEE 168 @ havdendphbRthmically

del enséd,” washed, packaged, sterilizéd, etc.) is capable of retaining its
nol ded astenisblyawettpbia sirfacess Howyeyer, applicatiom phe ssurfeos Jreafment o theadayise\pidhs ¢

devi ce [ . 1 L QUL t
Sev! oo ghafis P g ok ST SRR Gt LA o0 il
denol ditodurdined idekasesthagwettabd g sfsthe stedtice axucfavdsedtoge 20 tevabthabrie considemede

opti onal shi ste are rformed. For exanple, a polyneric |ens body
whi ch RREhAgYclYage &é&fa“fbge-a liquid can be a WD

2012/ 010048 PCTA £BoPAhARHEIES3 compatible silicone hydrogel device" refers to a silicone

hydrogel ophthalmic device, such as a contact lens, that can be worn on a person's eye without

the person experiencing or reporting substantial discomfort, including ocular irritation and the
like. When the device is a contact lens, such lenses often have an oxygen permeability, a
surface 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
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polynmeric | ens body prior to undergoing a wet denol ding process, or a wet
del ensi ng process, or a wet denol ding and del ensi ng process, or an optional
washi ng pwocer#13®@s any conbi nati on thereof. For exanpl eCTidB201ASNiodg
process can be a cl eaning process to renove dust or debris, or an
extraction process to renove a portion or substantially all of one or nore
extractabl e conponents fromthe polyneric | ens body, or a hydration process
to partially or fully hydrate the hydrogel |ens body, or any conbination

t hereof. For exanple, the polyneric | ens body which has not been contacted
by a liquid can conprli present in ens  shaped av1t of a
mol d adE@HBng rgrowH of H&ﬂSdFr 0 g a Db onyt oAy ﬁPlg‘E%t ¢ Shptne,

CONPr i §KdRLEMYIROUY rlof c&%@td?(?ﬂfe Wit Rs Re@REh QiFhificRRECITRIa S\Wﬁm@g‘rco{'&l&d 0W| ng
a dry dénolding process, or can conprise a contact Iens body in a tray or
ot her dlshydretidno[’ {zicrwemg )d sqpedet- epithehiy aravhteldssians| EREARE ) p b odws signifigat

pol ynerd %oln%}’? b?%‘th‘ﬁp%ﬁ@l u)h hbllae ﬂc%p%gglg {0 cgntLiétq F’gngesc %e{ N§infed

| ens fornlng co a Si |con o ﬁlnlng polynmeric networ or
mat ri X aceeptddditp m]peeménta fcbreiaﬂy mado@xtmdm/wbdreomaadexmmt t hat can be

renove t ns body fol].ow ng. poly i zation. e

conpon 3?1‘} fsgf n (Sght{}ﬁ odq m[patlﬁlﬁ c Isﬂd“@n% n Heé[%egd dﬁ%‘r‘i?)srre oqp}ag‘«?h%l? dly
par ti alabyept®fc RftaBRNAIRLSs, MhoBdar dagantathwbplahalihdoutly n&fce;b‘t@l@l? NWettable
coval ently attached or otherw se inmobilized relative to the |ens- form ng

conpon&hEfacey may metraeasbieailc bhpriiaimicaly campyithe Alpitieonst ydepaeheqniret dﬁ’éceone or
mor e aqlg{fﬁmg\ﬁﬁ S%%Htﬂﬁﬁl'(l}%ﬂ?q &::p ab étt b‘id@frfag@rbaﬁ%e hEaRNGHd td f?:@%rtt(})"ﬁ silicone

pol yneri ze ro Peani ng, extraction, or hydration

pr oceduhydrogelsiestics cthwet sleck e radverselyrhifsqt thtatbe*rﬁlai of andevideavgaeatis\eaibtaea d@ﬂ?ﬁo nent

| i.nked h K
pol ymontstaruls L deire FrriParerlet ruralngly SRRREabREREd s BRIRE i ce

i mobi lvieags ﬂ@lsﬂtcbmehy‘zd}ogdjaeﬁeé yived eypackbone, network, or matri x of t he
| ens bo&g. TOOl?O After curing. the polynerlzablg conpo |t|ons nFthod
i |1 ust 101841 i rA ppgghod of faanydredurings pRiphalic deviessp ‘l‘ra?’faﬁlj,}’ “‘[5’(5‘? F‘}gﬁ

devi ce CBQ%M 16408 ffeis iR mnﬁ@qrﬁl a‘af:orﬁgk?ce%ﬁﬁh@%%ém|dYscldsﬁre0ﬂ?oieth@B@ﬂ)sﬁ t he
process o separating the polyneric I'ens body fromthe nold nenber can
conpr i sléusaradérmleIGng or peelsst @eﬁmlSttetprsgllus’fﬁra’celﬁlemﬁcIGyﬂreqarflc,COIrImﬁ@e paasthededii ni ng

0 SO B0y BB IR TRERE e R LR, QOB Rube ©

pOlynEﬁh&mﬁﬁmﬁFh@detﬂhhﬁﬁ&H@dFHm2 or remains in contact wth, jUSt one of
t he nmol d nenbers of the nold se he one onl nmenber

i th VADHRSL il ynelides § i T ey POL AR VPR S aRe o BRPERkeARO YR o

2012/ 0%1?@&1%5’&{ /dﬁ@}%%&/ Qﬁé 10%rdenmldiing ﬁ@éholl)%o% $mBp|sdilBERes 2Pk, foasred
usi ng the vinyl alcohol copolymer 202, or can be a different nold nenber.
Wien tlelenenedl2112 of separating the polynerlc Iens body fromthe nold
menber ri iN her
includzmﬁggglé%§'§164qﬁrﬂ ggg%%&§§%ss%gﬁﬁ§%§§% ens ﬁ&g&hg %Mg%e and
only owrepdsipiner ﬂdﬁh‘itma smgldembﬁ mbld memberpomedoinm acleart aot of @Iﬁlr:qui@ rrt6h1é>er

denol di ng proces The c lens bod c n be f.rom the |l e
Toa aRbaRegid el asbe HoRy %’E‘r?gg?ast IFFgS‘BE? i 2 fea SR AT e
pol ymemnidld hRhbePRlla SRR Hvld MemBBL Bldment Qdm HOFTIC i iNgstiafs thkerevhicthg ghold
process. Alternatively, the step 112 can congllse a conbi nati on deno | ding

and delmsndier(g) proelding suripes(® cvmrlsea@%‘;r sodubleayigykalephof gRnofYaRfEous! y from
all of r t I
rember {080 07T HE! ReltBECy g PETEY phaci\E B inciBRTl cORfolor aPgrR! &

wat er - saildi menbei rmylmdtimgl"ﬂmkface:)dol nymem,ce ttééhes ppaﬂmdiwgospreoctbfs golymerizableol ve
applyln a liqu o the od nd at east 0 Idlng
surfac§ P?Fltf(ﬁ’ec% ?n“B?ergcoﬂ‘g%%l S%B%%W“Z%’ SEHEPE! Wd’l’du&l %%Fexa%d’ I

nol di ngjliuh-tatsising polyhéMabR ok pdsifion Supdbicer, fotfimgrmbiteag Isudedgat p(ﬂlyl)lelbel ng
either in contact with, or separated from .the ngn nol di ng $ort|§€(i%

t he moMherpabygleriggd. The pakymee&%ble ﬁ%}?l??%tﬂqryls dustiateg én FIE 4oslynaiyp i nyl
al cohol copol yner and thereby rel ease the |l ens body fromthe nold assenbly,
single nold nenber or nolding surface(s). The liquid used in a wet
separation process can conprise water_or an aqueous solution. [00171] The
method illustrated in FIG 1 optionaﬁvy includes a step 114 of washing the
devi ce body. The washing step can conprise contacting a polyneric | ens body
with a liquid, for exanple an organic solvent, an organic sol vent sol ution,
wat er or an aqueous solution free of an organic solvent, to clean dust or
debris fromthe | ens body, or to extract the | ens body to renove
extractable naterlals fron1the Iens body, or to fuIIy or partlally hydrate

R T o Y o S .



[00173] After the separating step 112, and the optional washing step 114,
the method illustrated in FIG 1 can optionally include a step 116 of
packagi ngvohelxdasdse body to produce a packaged opht hal rce/GBavilsipsoduct
212. For exanple, a lens body can be placed in a blister pack, vial or

ot her suitable container along with a volume of a packaging liquid, such as
a saline solution, including buffered saline solutions. In one exanple, the
washi ng step 114 and packaging step 116 can be conducted sinultaneously by
placing a polyneric |ens body, including a polyneric |ens body whi ch has

t | b t act d bli st
ot o 8 SRRt ot s e B ot BuineB 2 e p-cpred

packagidagpsatiot sdabRTer goly¥asdiafign.sol uti on. In another exanple, the
separat i and packagi ng step can be conduct ed S|nultaneous%y by placing a
C

pol yrrerpQ:lgq LbnsTysepllyi dhe patvararizople reomnpesitign His seattnafymenigsd nbafesiener igr Paces
of a S

packagd (BRI ¥ 1 CER o o e TG AL R Riohp ry R Bl |

r el eas eotymeerized defiwel yunidyrgdings el axiring  prioeesy.i nid sahcdxempb@pdiwpeltynﬁm@le

L L A R R e Y

exanpl eompbitiity af ek ipdlymdrizable &dﬁ@dsﬂﬁ)ﬁe@hlr@nt}ﬁt aﬁlngSpmmudﬂledpdlﬂhérmM ng
t he packagi ng step, before the p §§ﬁ%§ i s seale ag?pa r|I|zed al t hough

the onéOBPORE €A l?f‘swe%lps GReTY 08 Gam at Adisenaev ey {PeEiGiCAMPPRFNE FA
Procesge aepotl}t}ﬁérlcb&;nﬁfo%eﬁt%hl@ﬁl ot af Sy m&H Witling O cEmfHryaday hafcHaidy nef a

wet device body. For exanple, an inspection can be performed on one or nore
nol d ndeieasintaspehetrating prdymeréc aawerk ertpseudoy PHF intthreleppbeilyngr whichackeithetcan be

perforned t I

Composiiu by Wt e (PR il A B g TN o BB NPRIh R body.

g ]pnpﬁz I[(c)i(:km}l e(rjll’heaprdsreylt g?llygaghgiﬂvl\g?mrlg%mng regn ﬂas\o polatidydninnentadivers cisppisatg | ity
S S . : .
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det er MgerFiRE bAKCOPEIEDI1] id ytepﬁ 06 '@e WBlynlcBiRgb1® eeyiposliidh 1s@siadetl odfa afetiicenal

i nspection step(s) 118 as il ustrated’in FIG 1 1is a packaged i nspect ed

body 2farmipgmo drmgym@pe freo@aasien ugasio sikdr paionnl pmepiibalede dlg sHEMPSr, an

pody, i AAAATRE LTERAE FOTRAThIS 0 of Ry BIcRL T L RimaiE A BRERE uikey | e

packagiundersthed dneha a:ﬁrsbnrdﬂd mbhrbelbdm zmtmterpamold)memd»mt, anhére maintrlmlchmﬁgleMe

packaged eV| 212 can, be d, and subsequent | riliz

B hown i B ndFap b ety mpidchybenos A Rtigendanarber Jot oiatiass”

conpri Féhsle a{bl@ﬂpﬁﬂbal EOnSpribey h e 1ANE S\uEdce it Befates tHedint@iRBpfiont Airfacndfact

| ens. The packaged devi ce baody can be exposed to sterili zing angunts of

r adi at ileW Prodvsed Bpmgthe dens naqldh The serpnd malé membsgmay beRdersPaq Bha mdldeam
radi at i(yg iyl Qb@%eﬁcﬁ‘qh(ﬂﬁ'n%?nbe@n@& B&nlpI& 8he @Qﬁlﬂfoﬁgm'éﬁ’l@& thbeddyr£vi ous

process steps used e sterilization process can al sSo serve to partially
or ful In;ol@ng isaiface thutl deﬁnhgldreapqstermr strfach ofat dexise sk ahyfldﬁm ErOﬂW@dpaéhkfaged

Comns T ot eberkfar RSBt ST ol BERBR GRbal o ek B8s Sl BbRloe .

non- | i Futfhoay Exanples illustrate certain aspects of the present nethods and
devi ces. Exanmpl e ( Conpar ati ve, Theorftlcal
[00163] Further in reference to the present disclosure, at least one of the first and second

mold members, or a molding surface of at least one of the first and second mold members
comprises, includes, includes a major amount of, consists essentially of, or consists of at least
one water-soluble vinyl alcohol copolymer as described herein. In one example, the mold
member(s) or molding surface(s) as described herein have been produced to have molding

surfaces with sufficient degrees of polarity to produce silicone hydrogel contact lenses having
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[00177] A quantity of ethylene-vinyl alcohol copolyner is provided in
granul ar or pellet form A portion of the polyner is processed by
convent i owel20ixjieesi on nolding into first and second corCamB2hamsim! d
menbers. A pol ynerizabl e conposition for producing silicone hydrogel

contact lenses is prepared as described herein, and is used to prepare a
plurality of cast-nolded polynerized silicone hydrogel |ens bodies as
illustrated in FIG 1. The nold assenblies including the polynerizable
conposition are cured using thermal or UV radi ati on. After curing, the nold

ool dsB TESEt PR eRE VOB RoNE D ar Vo Pheoral deeerst Fudf gl ng *

the drjhadeapbRBgfisinebout1%Eb MBeheTBh NG fﬁfr@@&ﬁﬁ 196 tdIsiest 50% 6t Gameabbobie

pol yn‘erll(yf teodablo?ltn 130%0 (girI f?osm fa{x())urP IODA) to about 45%, or from about 20% to about 40%, or from
about 30% to about 45%, or from about 20% to about 30%.
[00164] The average polarity of the polymer can be determined based on the Owens-Wendt-
Rabel-Kaebel model, where the contact angle of the thermoplastic polymer is determined using
a number of different liquids of known polarities. The Owens-Wendt-Rabel-Kaebel equation
can be written in the form of a linear equation, where y is calculated based on the observed
contact angle of each of the different liquids with the polymer (6)‘and x is calculated based on
the known polar (o.") and disperse (o.°) components of the total surface energy (o.") of each
of the different liquids. The data points from the different liquids (X,y) can be plotted, and the
linear regression of the plot can then be used to determine the slope (m) and y-intercept (b). The
calculated slope and y-intercept can then be used to calculate the polar (os") and disperse (o5D)
components of the total surface energy of the polar thermoplastic polymer (05", where 65'= o5
+o5”).
[00165] The Owens-Wendt-Rabel-Kaebel Equation in the form of a linear equation:

o (cosf + 1) hﬂ%§xﬁ§§

I
— = = + 0§
waﬁg '\f Q’E
>
y =0z (cosf+ 1) /— X =\0g —
where g\ijgf , VOg , \/UL , and \' 5

[00166] Examples of the liquids with different polarities which can be used to determine
average polarity of the poiymer include, but are not limited to, deionized water, diiodomethane,
dimethyl sulfoxide (DMSO), and formamide. In selecting the liquids with different polarities,
ideally, a number of liquids having a range of polarities based on the liquid’s polar component
(o.") of total surface energy would be selected, rather than selecting a number of liquids with
different total surface energies (o."). Using this method, the average polarity of the polymer is

calculated by dividing the calculated polar component (og) of total surface energy for the
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one nold menber with which they remain in contact follow ng the denol di ng
step. The released | ens bodi es are subsequently either washed using a

| i qui d comnprzoerogo4an or gani ¢ sol vent foll owed by an aquecwssBRol st ma
essentially free of an organic solvent, or are washed WD

2012/ 013948PCT/ (B2011/ 051103 usi ng an aqueous solution essentially free of
an organi c solvent. The washing step can include an additional hydration
step, or a separate hydration step can be included before the | ens bodies
are packaged and sterilized. The yield of acceptable | ens bodies is bel ow

Tyl RN SEp Sr e Bl iRt ahetey fodnandin Qlbttie’ by AR BRI on
of the Releyt@larity. processed by conventional injection nolding into contact

| ens nmol d nenbers. A pohynerizable conpaosition for prqducigg si licone
hydr ogdP0X3ht ate foreng Bwld asseipblyathe dirgdneld srembse is Maged iim condpdd With a sssend o

pr epar i ; 1 : i Llad
Do o SdMRL b aiReleoRARACARE MRS RECbAELERR FrbiIEdmbP A
pol ymerthg sdebed opwhhosinbennThe eethadetusimiedgntiier drahcludeis cr serml@8 of fouying a
radi ati on, After rin the | d .assenbl.ies ineluding the - ol dad
pol ymerc'logtgﬁlI %%glog&o%isglgblgrt@’ Rt mgrtwa rcﬁﬂpgtn%fl%éngﬁ{ ge?ggrasrlgtcé) @Etzaw vvgg%ol d

gelrrber Sotlgh tb formal u:n@esrs@deﬂl Qavitf()]llérawfm%nt hE?ld eyantieeyoivith ngfesne to F1GeL,
el ensi ng process js used to rel ease the polynerized | ens bodies m t he
one mlfﬂgﬁﬂﬁﬁeﬁxe‘&ﬁt{oﬁ SER 1% ﬂler SRYMEIIZPIE sHicqRS ilygqqggl\,\,pﬂapqSHg)ndé(ﬁﬁ; i ng

step. Thaidigh @Rt EREs-MRPEESaviye subsequently either washed using a
| iquid conprising an organic solvent followed by an aqueous sol ution

essent i[80169] f rdestep 1dA, Hregmathed sBhsmatad, inoFIGr kb ingdusise ¢utisg i elyagUedls

sol ution 2Nt i al fr . I ven i a

el uasouRo S i Sy oGRS Qe QpaBBLEuAth, R Lon iR WSRO SLEMEAR, b
i ncl udaédudnafedrie FIGe2 herkneat2@ss Adrthis paiok ayde @mocksstthe pblymede 1éhadogdy dhed of

acceptabl e | ens baodies.is greater than_ about 75% en t he_manuf act.urj ng

pr ocesd© E?Féll FPATFInfort Hawids hft€ ‘??‘é‘“\?ﬁe th o yé’?lesmb%ﬂ%/, O&n‘éqngbet %BOWBPHZ@C’
assenblspicofe BY&SEE Edhtdch e boﬂtyerDaﬁﬁ%@gﬁngmﬂe tdampbRdss body pslysereibted and
del ensed by dissolving the nold assenbly in the blister package, followed

by wasisomgositien [pelyaesizaytoj formha nelymerier Ye@éch@é@ie, Thue the (uangfmak épt ol e

lens b%h&?tob& b€ ngfyn{eﬁ%g%ﬁ(ﬁu tTlﬁ%%finB POBALinduad la%sﬁ'fg' tﬁ@b%lymerizable
lens precursor composition to a form of electromagnetic radiation effective in polymerizing the
components of the lens precursor composition. For example, the curing 110 can include
exposing the polymerizable composition to polymerizing amounts of heat, microwave radiation
or ultraviolet (UV) light, among other forms of electromagnetic radiation. The curing 110 can
also include curing the compositions in an oxygen-free or nearly oxygen-free environment. For
example, the curing 110 can occur in the presence of nitrogen or other inert gases. The curing
110 can be effective to fully polymerize the polymerizable composition, or can polymerize the
polymerizable composition to a level such that the lens body when processed (e.g., demolded,
delensed, washed, packaged, sterilized, etc.) is capable of retaining its molded shape adequately
to serve as a contact lens.
[00169] A polymeric device body which has not been exposed to a liquid can be present at
various stages in the manufacturing process, depending upon the types of demolding and
delensing processes used, and whether or not one or more optional washing steps are

performed. For example, a polymeric lens body which has not been exposed to a liquid can be a
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[00179] A quantity of Nichigo G PolynmerTM vinyl al cohol copolyner is
provided in granular or pellet form A portion of the polyner is processed
by converwoanmloidagecti on nol ding into male and fenal e eomtcB2v11/En®3nol d
menbers. A pol ynerizabl e conposition for producing silicone hydrogel

contact lenses is prepared as described herein, and is used to prepare a
WO 2012/ 013948PCT/ (B2011/ 051103 plurality of cast-nol ded pol yneri zed
silicone hydrogel lens bodies as illustrated in FIG 1. The nold assenblies

i ncl udi ng the. pol yneri zabl e conposition are cured using therma
nol.d ass i ncl udi

or W

radi ati on. After .curin t he | i.es ng.th ast - npl ded
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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
diluents, that can be removed from the polymerized lens product during a cleaning, extraction,
or hydration procedure, as discussed herein. Thus, materials of the removable component can
include linear uncross-linked or slightly cross-linked or branched polymers of extractable
materials that are not cross-linked to or otherwise immobilized relative to the polymer
backbone, network, or matrix of the lens body.

[00170] After curing the polymerizable compositions, the method illustfated 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
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(b) using the at |east one water-sol uble vinyl alcohol copolynmer to form at
| east one of a first nold nmenber and a second nold nenber, the first nold
menber cowprosiomgo4d nol di ng surface configured to nold aoTa®2erIVGI103Ur f ace
of an ophthal m c device and the second nold nmenber conprising a nolding
surface configured to nold a posterior surface of an ophthal mc device, the
first nold nenber and the second nold nenber configured to form an
opht hal m ¢ devi ce-shaped cavity therebetween when conbi ned as a nold
assenbl y; (c) placing a polynerizabl e conposition conprising at
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When at least one of the mold members or molding surfaces used to form the lens body
comprises a water-soluble vinyl alcohol copolymer, the separating process can involve applying
a liquid to the lens body and at least one mold member or molding surface (in the form of a
mold assembly, a single mold member, a pair of molding surfaces or a single molding surface,
the molding surface(s) being either in contact with, or separated from, the non-molding
portion(s) of the mold member(s)) to at least partially dissolve the water-soluble vinyl alcohol
copolymer and thereby release the lens body from the mold assembly, single mold member or
molding surface(s). The liquid used in a wet separation process can comprise water or an
aqueous solution. _
[00171] 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 frec 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.
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4. The nmethod of any one of clainms 1-3, wherein a sanple of the

wat er - sol ubl e vi nyl al cohol copol ynmer dissolves in deionized water |eaving
| ess t harw020420a8948t ) of the sanple remaining as insol ulbCe/Gabildsimace t he
sol ubl e portion of the sanple has dissolved. 5. The nmethod of any one of
clainms 1-4, wherein a solution of the at |east one water- sol uble vinyl

al cohol copol yner has a viscosity which varies | ess than about 20% when
stored at a tenperature of about 90C or | ess over a period of at |east
about 12 hours. 6. The nethod of any one of clainms 1-5, wherein the rate
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wat er - sol ubl e “vi nyl alcohol copolynmer is at |east 40% aftef a standing tine
of aboatcBes afaych pdymyi> 204 bodids39Uis PEFH GBR0AILEOSS0DGon 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.

[00173]  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. In one example, the washing step 114 and
packaging step 116 can be conducted simultancously by placing a polymeric lens body,
including a polymeric lens body which has not previously been contacted by a liquid, in a
blister package or container with a portion of packaging liquid which serves as both a
packaging solution and a washing solution. In another example, the separating and packaging
step can be conducted simultaneously by placing a polymeric lens body in contact with a mold
assembly, two molding surfaces of a mold assembly, a mold member, or a molding surface in a
blister package or container with a portion of packaging liquid which serves to release the lens
body by dissolving the vinyl alcohol copolymer mold member(s) or molding surface(s).

[00174] 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
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determ ned using test nmethod |1 SO 14851 with a sanple of about 600 m, about
300 M of standard testing solution, and a tenperature of about 25 degrees
C. 8. Thwormetamgb4ssf any one of clains 1-7, wherein a saoplB2of1/6sh®3dry,
solid water-sol uble vinyl al cohol copolyner has a percent haze of |ess than
30% 9. The nethod of any one of clains 1-8, wherein the at |east one
wat er - sol ubl e vi nyl al cohol copolynmer has a level of UV light transmttance
| ess than 15% 10. The nethod of any one of clainms 1-9, wherein the at
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Example 1 (Comparative, Theoretical)
[00177] A quantity of ethylene-vinyl alcohol copolymer is provided in granular or pellet 7
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
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14. The met hod of any one of clains 1-13, wherein the nethod further
conprises the step of separating the nold assenbly follow ng the curing,
and the swpanetdiegsresults in the polyneric ophthal mc @evigeeotiodyio3

remai ning in contact with one and only one of the first nold nmenber and the
second nold nenber, the one and only one of the first nold nenber and the
second nold nenber being the at |east one of the first nold nenber and the
second nol d nenber conprising the at | east one water-soluble vinyl alcohol
copolymer, or the separating results in the ophthal mc device body being
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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 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)
[00179] 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
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18. A packaged silicone hydrogel contact |ens, conprising: a blister
package fornmed of a hydrophobic polyner material; a

cast - nol d&d 29iddi1smme hydrogel polyneric contact |ens bos¢gTm@BIprising t he
reacti on product of a polynerizable conposition, the polynerizable
conposition conprising at | east one silicone nononer and at | east one

hydr ophi I i ¢ nononer; and a liquid conprising the dissolution
product of at |east one water-soluble vinyl alcohol copolyner in an
opht hal m cal |l y accept abl e packaglng solution. 19. A nold for cast nolding
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surface of, t halnlc

are simu tane us wet demo d S5d delensed by placing the mold assembly including the
polymeric lens body into a tray, and applying liquid to the mold assembly to at least partially‘
dissolve the vinyl alcohol copolymer, thereby releasing the lens body from both molds of the
mold assembly. Optionally, the mold assemblies, the mold members, or the liquid can be
agitated during the demolding and delensing steps. The released lens bodies are subsequently

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

What is claimed is:

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

(a) providing at least one water-soluble vinyl alcohol copolymer;

(b) using the at least one water-soluble vinyl alcohol copolymer 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 polymerid ophthalmic device body.
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2. The method of claim 1, wherein the water-soluble vinyl alcohol copolymer is a
copolymer for which 50 grams or more of the copolymer are visibly soluble in 1 liter of

deionized water at 20 degrees C.

3. The method of any one of claims 1-2, wherein a sample of the water-soluble vinyl
alcohol copolymer, when agitated, dissolves at least 40% (wt/wt) in 1 liter of deionized water at

30 degrees C in 20 minutes or less.

4, The method of any one of claims 1-3, wherein a sample of the water-soluble vinyl
alcohol copolymer dissolves in deionized water leaving less than 15% (wt/wt) of the sample

remaining as insoluble solids once the soluble portion of the sample has dissolved.

5. The method of any one of claims 1-4, wherein a solution of the at least one water-
soluble vinyl alcohol copolymer has a viscosity which varies less than about 20% when stored at

a temperature of about 90°C or less over a period of at least about 12 hours.

6. The method of any one of claims 1-5, wherein the rate of oxygen transmittance
through a dry film formed of the water-soluble viny! alcohol copolymer is less than 2.0 cc

20p/m? day atm.

7. The method of any one of claims 1-6, wherein the level of biodegradability of the

water-soluble vinyl alcohol copolymer is at least 40% after a standing time of about 30 days as
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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.

8. The method of any one of claims 1-7, wherein a sample of the dry, solid water-

soluble vinyl alcohol copolymer has a percent haze of less than 30%.

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

alcohol copolymer has a level of UV light transmittance less than 15%.

10. The method of any one of claims 1-9, wherein the at least one water-soluble vinyl

alcohol copolymer comprises NICHIGO G-POLYMERT™,

1. The method of any one of claims 1-10, wherein the step of using the at least one
water-soluble vinyl alcohol copolymer to form at least one of the first mold member and the
second mold member comprises completely forming a molding surface of at least one of the first

mold member and the second mold member by injection molding.

12. The method of claim 11, wherein the process of injection molding the water-
soluble vinyl alcohol copolymer uses a process setting selected from the group consisting of:
melt temperature from about 180°C to about 250°C, barrel temperature from about 180°C to
about 250°C, throat temperature from about 30°C to about 70°C, mold tool temperature from
about 30°C to about 95°C, holding time from about 1 second to about 5 seconds, injection speed

from about 50 mm/second to about 250 mm/second, plasticizing speed from about 100

62



WO 2012/013948 PCT/GB2011/051103

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.

13. The method of any one of claims 1-12, wherein the step of using the at least one
water-soluble vinyl alcohol copolymer to form at least one of the first mold member and the
second mold member comprises using the at least one water-soluble vinyl alcohol copolymer to
form a molding surface on the at least one of the first mold member and the second mold
member, a non-molding region of the at least one of the first mold memi)er and the second mold
member being formed of a second material, and wherein the step of placing the polymerizable
composition in the first mold member or the second mold member comprises placing the
polymerizable composition in direct contact with the molding surface comprising the at least one

water-soluble vinyl alcohol copolymer.

14. The method of any one of claims 1-13, wherein the method further comprises the
step of separating the mold assembly following the curing, and the separating results in the
polymeric ophthalmic device body remaining in contact with one and only one of the first mold
mémber and the second mold member, the one and only one of the first mold member and the
second mold member being the at least one of the first mold member and the second mold
member comprising the at least one water-soluble vinyl alcohol copolymer, or the separating
results in the ophthalmic device body being released from both the first mold member and the

second mold member.
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15. The method of claim 14, wherein the step of separating the cured mold assembly
comprises applying a liquid to the at least one of the first mold member and the second mold
member comprising the at least one water-soluble vinyl alcohol copolymer, and results in the at
least one of the first mold member and th¢ second mold member comprising the at least one

water-soluble vinyl alcohol copolymer at least partially dissolving in the liquid.

16. The method of any one of claims 1-15, wherein the method further comprises the
step of placing the mold assembly including the polymeric ophthalmic device body in the
ophthalmic device-shaped cavity in a blister package with a packaging solution, and sealing and
sterilizing the package, wherein the mold assembly is fully dissolved in the packaging solution

following sterilization.

17. A silicone hydrogel contact lens, comprising:

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

‘wherein the silicone hydrogel polymeric contact lens body is a cast-molded lens
body formed from the polymerizable composition 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 water-soluble Vihyl alcohol copolymer.

18. - A packaged silicone hydrogel contact lens, comprising:

a blister package formed of a hydrophobic polymer material,
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a cast-molded silicone hydrogel polymeric contact lens body comprising the
reactioﬁ product of a polymeriiable composition, the polymerizable composition comprising at
least one silicone monomer and at least one hydrophilic monomer; and

a liquid comprising the dissolution product of at least one water-soluble vinyl

alcohol copolymer in an ophthalmically acceptable packaging solution.

19. A mold for cast molding an ophthalmic device, comprising:
a mold comprising a molding surface and a non-molding region, wherein at least
the molding surface of the mold member comprises at least one water-soluble vinyl alcohol

copolymer.

20. The mold of claim 19, wherein the mold is a single-piece mold member

configured to mold both an anterior surface and a posterior surface of the ophthalmic device.
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