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BACKGROUND

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

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

related methods.

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

contact angle of about 85 degrees as determined using deionized water. When cast molding



[0002] I n cast nol di ng net hods of produci ng ophthal m c devices, such as
ocular inserts and contact |enses, a reaction m xture or polynerizable
conposi t iwo 20e/memmonly cured in a devi ce-shaped cavitypdefdBred/dsyioa first
nol d menber with a device-form ng nol ding surface and a second nold nmenber
with a device- formng nolding surface, or a female and mal e nold nenber,
respectively. The nold nenbers are typically produced by injection nol ding
a thernoplastic polymer into nol d-shaped cavities. Exanples of

t her mopl asti c pol ymers which can be used to nmake ophthal mi ¢ device nol ds

i ncl ude non-pol ar thernopl astic pol yners, such as pol ypropyl ene,

pol yst ysphttelmiankvised, yiﬁexhylheng Iheﬁptdylpmmbletdwmpmpblam the fpyet motd meembendhe as

pol Y but LAY CERIRTRE SEBOTRETs. PHen BT opyNORG Hetiian PRI el ne

opht hal d&&ntﬁ?‘%ﬁﬁaﬂ@ﬂﬁﬁhzﬂﬁﬁ@@éw&bﬁw & Bavily\thErebdt@edn. I‘Iglerfﬁd)ldlasgrrﬂjlly isathen t he
device-formng nolding surface wll typically_ have a static ﬁyg@l | e .drop

cont actcusgfyloepobmerizg the m@yrr@@a%%goragosg@ﬂlefqﬂnﬁ@dt & ol phplc dayiss
When Pﬁ%ﬁthédé&&%%h% dfcg{,l@g,@?tgggmyﬁg H}}Bl ydevice mol d nember having a

devi ce-torm ng rm I'ng sur evi ce-form ng nol ding surface will
t ypi cal [0903]aveCantattdenses,Seduding sidicop Mm@bcom leasest hattscheen 85t awlfledds as

det er mi ned usi ng onhi zed ast i ™

2012/ 0183948 P ﬁ%‘@ﬁﬁ%’i %cgﬁ%ﬁl“‘ﬁ\?%% m"r r%%t gim e BOARHHE S

pol ynerdvanitie fedioiphéi @ohsé, tThe., fOdak4, mpJalck W&mbethe E%@HHmmaddnmeam nd
nol d menbers are pl aced together or cqup%) ed, t oget her E‘fo f\%@ra?a.cgﬁ.l d.
assenbl §phiflaimic devigp makd chBRiRga dRdpretPrRig ToldingshERes VICTHRNBS d
assenbl ¥t HEA &Wﬂﬁ%’ypﬁ&upqlaw%rska%i% stn,ébﬂe RIpd Y Bfid R @Hél@ o(f%msnt dephacs hor m ng
t he pol yneri c op%t hal mc device in the devi ce-shaped cavi of the nold

assenbl deter{n@@@?ﬂlsmrdemzeﬁewmrs Maldiog sidicosp lgidIGCggab }fb@swa rE) regJdls hastbepnses,
h b t
oar o topng B3es i S6He! ATy S Gca) oL et Aur GO P RY oY e OPO

Gsaka, nbagairy td\Beply bRerfidé@datrsertt ondhed, foneraraple aptﬁshmltrmtmam\ur ¢eingbidd amenber
havi ng .a device-form ng gol d' ng surface, the dﬁvi C fornL Iglrﬁnal d|‘5)1%,. surface
wil |t yipicsenetating\ngtwork of @ nolwlieriy Weitipg agent ghiilieqne P Gegr ees

as det %%ﬂ&dfdf%@medr%b ORiHRES WRLE ophivRindtNG m&p@@@ewbu@l@@ﬂienlmm in
EVOH nol ds has been found to result in | enses havi ngj@o pht hal m _cal Igc%t

accept divwevssti\BHds suptnepeye matesial whishys essentiahy insekiblesiapieroThiphie
f h . I t t d
surface 46 v ag—l:rﬁ%idnse%ﬁ% %%’&félgr nﬁé@ﬁﬂoﬁu&wﬂ AR A(fd?cﬁ)tngﬁf' EV@H t& difiadsde an

i nter pene rrc wetting agent 1n sil |cone ydr ogel
opht haltypicaltlelive dsgh tevelsdﬁ‘rcrﬁmlhmtgeoﬂdmut d0%uorfligls (i.0, be Byothedpelyowr| y

acceptably yettable ydr.at ed. However Xpensi rial

ahi on ropibaliEh ePapryton ST 1B aiopBlRols Fatia iz 36 <bF PEURtFe PRLE L

negat i iglhest MRastalspeafidGh HRNMEOSAIS beifd biduenahick caﬂmm@tmma@d@ipg cally

have high | evels of crystallinity of about 40% or gher, (] ev(ixazl
i5ps ﬁr%ﬂl%

copol yrestetialplsay it gan ke didhpdtiogelspsegbopolymers §P1?9Fhﬁlﬁb‘h dedosrbedyy
hi gh | eq{ah AemEEY $oiRdwih g %uﬁﬁgt\%ﬂfch' dn tnlagag {gﬁﬁfab@hévlé@§iéi&ssaddnpr55‘lf‘ctlon

materi a bei ng opaque, “whi ch can be pr ticin a ding naterial
Al so, idostsan be difficult to reI ease the polyneric ophthal mc device body

from rs f ol curlng |ch e i rrﬁﬁf‘(g evi ce
yi el ds Mroﬁuﬁsl RO béeg?spmf’ ]OI 'tlsehg%IV\an% %%Oglr?ﬁprgiﬁﬁo Oqg%f'%s se Hﬂ
pol y(viiashdiah eieiod foe® e Py Sto(fBMXdphthalmic device molds, including contact lens

molds. In some cases, the level of crystallinity of some forms of PVOH can be high (and

consequently the level of amorphous content low), such as, for example, about 48% or more.
When PVOH is used to form an ophthalmic device mold member having a device-forming
molding surface, the device-forming molding surface will typically have a static sessile drop

contact angle of about 50 degrees as determined using deionized water. However, the use of
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| enses'silicon‘:': hydrogel ophthalmic devices, for new ophthalmic devices cast molded using molds
comprising these new types of materials, for packaged ophthalmic devices cast molded using
molds comprising these new types of materials, and for associated manufacturing methods
which use these new types of materials which can be less expensive and more process-friendly.
A need exists particularly for materials which can be used to form molds suitable for molding
contact lenses.

[0007] Al publications, including patents, published patent applications, scientific or trade
publications and the like, cited in this specification are hereby incorporated herein in their

entirety.

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

deionized water.



[ 0007] Al l publications, including patents, published patent applications,
scientific or trade publications and the like, cited in this specification
are herebyoizoanpmpat ed herein in their entirety. SUVMARET[GX208Jdst10has been
di scovered that at |east one vinyl alcohol copolyner can be used to form an
opht hal m ¢ device nold nenber having a device-form ng nol ding surface. The
devi ce-form ng nol ding surface of the nold nenber forned fromthe at | east
one vinyl al cohol copolynmer can have a static sessile drop contact angle

| ess than 70 degrees as determ ned using deionized water. WO

2012/ 013949PCT/ GB2011/ 051104 [ 0009] The present disclosure is directed to a
met hod [0009fanuThe tpresemgdiacionphtihdiredted to a method of manufacturing an ophthalmic

device, comprising: (a) providing at least one vinyl alcohol copolymer, and (b) using the at least
one vinyl alcohol copolymer to form at least one of a first mold member and a second mold
member, the at least one of the first mold member and the second mold member comprising a
device-forming molding surface having a sessile drop contact angle less than 70 degrees and
which is free of a plasma treatment, wherein the first mold member comprises a molding
surface configured to mold an anterior surface of an ophthalmic device and the second mold
member comprises a molding surface configured to mold a posterior surface of an ophthalmic
device, and the first mold member and the second mold member are configured to form an
ophthalmic device-shaped cavity therebetween when combined as a mold assembly.

[0010] The method of the present disclosure can further comprise the steps of placing a
polymerizable composition comprising at least one hydrophilic monomer in the first mold
member or the second mold member; and assembling the mold assembly by contacting the first
mold member and the second mold member so as to form the ophthalmic device-shaped cavity
therebetween with the polymerizable composition contained in the ophthalmic device-shaped
cavity of the mold assembly.

[0011] The method can further comprise curing the polymerizable composition in the mold
assembly to form a cast-molded polymerized reaction product in the ophthalmic device-shaped
cavity of the mold assembly, the polymerized reaction product comprising a polymeric
ophthalmic device body.

[0012] In one example of the method, the ophthalmic device can comprise a contact lens,
the first mold member can comprise a concave molding surface configured to mold an anterior
surface of a contact lens, the second mold member can comprise a convex molding surface
configured to mold a posterior surface of a contact lens, the first mold member and the second
mold member can be ¢ onfigured to form a contact lens-shaped cavity therebetween when
combined as a mold assembly, and the polymerized reaction product can comprise a polymeric
contact lens body.

[0013] The device-forming molding surface of the mold member formed from the at least
one vinyl alcohol copolymer can have a static sessile drop contact angle less than 60 degrees, or

can have a static sessile drop contact angle less than 50 degrees, or can have a static sessile drop



device, conprising: (a) providing at |east one vinyl alcohol copolyner, and
(b) using the at |east one vinyl alcohol copolynmer to format |east one of
a first mebdoree® and a second nol d nmenber, the at | east/gBretiafiSitohe fir st
nmol d nenber and the second nold nenber conprising a device-form ng nol ding
surface having a sessile drop contact angle |less than 70 degrees and which
is free of a plasma treatnent, wherein the first nold nenber conprises a
nol di ng surface configured to nold an anterior surface of an ophthalmc
devi ce and the second nold nenber conprises a nolding surface configured to
nmol d a posterior surface of an ophthal mic device, and the first nold nenber
and t hecosirebmogledess thentydr degreesc onfcpgthawel at eorftast rangle lspshtltanl 43 degrees, as
devi ce- ghaped .cavi ty. t her, t ween when conbi ned as a nold assenbly.
[ 0010] ‘£%%@¥ﬁéﬁ"%ﬁ%¥ﬁgggsgﬁ%nt di scl osure can further conprise t%e st eps
of pl acjootd]a pThy pelynzaaizhiele cOMPOSitibn @an GoMpEiss iangliain-doatsiing pelymedizagi | i c
mononmer in the first nold nenber. or. the second.nol d, menber; and assenbling
the ol PROSEARI 3k $het BAVEEEF HiFVicRcbodr en RUTBFSrahiSSioRn A6 BEBRE ol d
nenber §hiuddnicelRE Bbde ophthal mic devi ce-shaped cavity therebetween with
t he polﬁnerizable conposi tion contained in the ophthal mc device-shaped
cavi ty BP13lhe Woiea faldskydsntpd, thopalyeheophthdlmir deirefhody ket havsmstatissesie i ng
t he pol ri I g j e t - nol ded
pol yier S TE AR e AR T Bk B e B e s o e
nol d aslserthdng5 ddeecepadryjessithanetd degeees,ioo tespthad 36 tdegroep ot Biham3Ppdegremsr i ¢
opht hal m. ¢ _device body.. [0012]|n one exa e of the nmethod, the ophthalmc
devi ce @gﬁﬂconigﬁ? g%lya% 5F%ice dpdy,gan }t’ehéemftglrr &7 THErRFORRAHTS MOEHR B ?‘i“@é a
~ concavenisedbtRding WefvasiR o€ @ pbiyaierie Gvdiith g idlefl, i MBLEITARE oS thefpaBenedic davieont act
| ens, the second nold nenber can conprise a convex nol ding surface
conf i gurady atedfreptf Rlassesit e surface of a contact lens, the first nold
menber t he : fil r
Tens: sHIDEY' carhe G R TRl RCN Aol Bhohiintr O WOK YRR HRoh TRBMGRTBEF o
pol ynmerthaeth etedend-vinylpaladhot copplymmaronpri se a pol yneri ¢ contact | ens body.
L0013 TGy 4feVi £ LRI e TR REnSoh 8 Sref b BsinfRehi TS of GHCHREC G0 ¢ he
POLYMER™ (Nippon Gohsei, Osaka, Japan).

[0019] Using the at least one vinyl alcohol copolymer to form the at least one of a first

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

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

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



one vinyl al cohol copolyner can have a static sessile drop contact angle
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2012/ 013949PCT/ GB2011/ 051104 contact angle |less than 47 degrees, or can
have a contact angle |less than 43 degrees, as determ ned using dei oni zed
wat er. [0014] The pol ynerizabl e conposition can conprise a
silicon-containing polynerizable conposition, and the polyneric device body
can conprise a silicone hydrogel polyneric ophthal mc device body.

[ 0015] When fully hydrated, the polyneric ophthal mc device body can have a
stati c [962Hi | eThe method can further comprise the step of dry demolding the mold assembly

following the curing.

[0022] The method can further comprise the step of wet demolding the mold assembly
following the curing.

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

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

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

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

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

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

included within the scope of the present application provided that the features of any such
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I nterpenetrating network of a polyneric wetting agent, and the surfaces of
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t han an et hyl ene-vinyl al cohol copolymer. [0018] The at | east one vinyl
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BRIEF DESCRIPTION OF THE DRAWINGS
[0030] FIG. 1 is an illustration of a drop of liquid present on a solid surface.
[0031] FIG. 2 is a flow chart illustrating steps of a method for producing an ophthalmic
device.

[0032] FIG. 3 is a flow chart illustrating certain inputs and outputs of the method of FIG. 2.

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

degrees as determined using deionized water. The device-forming molding surface of the mold
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water. The device-forming molding surface of the mold member formed from the at least one

vinyl alcohol copolymer can have a static sessile drop contact angle from about 45 degrees to

about 40 degrees as determined using deionized water.

[0034] A contact angle is an angle between a solid sample’s surface and the tangent of a

drop of liquid’s ovate shape at the edge of the drop. The sessile drop contact angle is

determined at the intersection between a solid-liquid interface and a liquid-gas interface. When

complete wetting of a solid by a liquid occurs, the contact angle is 0°. A measured contact angle

can be used in calculating the surface energy of surface. Contact angles are also often used as

indicators of the wettability of a solid by a liquid. When a liquid and a solid have a high contact

angle, it is an indicator that the liquid and the solid have a low level of affinity for each other,

i.e., there is a low degree of wetting and wettability of the solid by the liquid. When a liquid and

a solid have a low contact angle, it is an indicator that the liquid and the solid have a high level

of affinity for each other, i.e., there is a high degree of wetting and wettability of the solid by

the liquid.

[0035] As used herein, a vinyl alcohol copolymer is a polymer comprising at least one unit

of a vinyl alcohol functional group, and at least one unit of a functional group which is not

vinyl alcohol. A vinyl alcohol copolymer is distinct from a vinyl alcohol homopolymer, which

is a polymer comprising only vinyl alcohol functional groups.

[0036] In one example, the vinyl alcohol copolymer can be a vinyl alcohol copolymer other

than an ethylene-vinyl alcohol copolymer (i.e., the vinyl alcohol copolymer is not comprised of

units of ethylene). The vinyl alcohol copolymer can be a vinyl alcohol copolymer essentially

free of ethylene units.



followi ng the curing. [0023] The nethod can further conprise the step of dry
del ensi ng the polyneric device body follow ng a del ensing step. [0024] The
nmet hod cawoforzdigg4oconpri se the step of wet del ensing tireTmH29MRISIW4deVi ce
body followi ng a del ensing step. [0025] The present disclosure is also
directed to an ophthal m c device body, conprising: a cast-nol ded

pol yneri zed devi ce body conprising the reaction product of a polynerizable
conposition, the polynerizable conposition conprising at |east one

hydr ophi Il i ¢ nononer; wherein the device body is cast-nolded in a nold
assenbly conprising a first nold nmenber and a second nold nmenber, the at

| east ol83f t heafdthert exapipde, rtherivinyl alrghelneopebyansn banwioataife Ad@iee BPE: Pbr med

fromat,|& ﬁ(;[usngg ol gé!i RLC ROk %Hmeyﬁgi{gns and ROMPLoiis efﬁféé-edﬂ.ng%‘l(;&[gi ng

nol di ng”surfac aving a stati c ’sessil'e®drdp contact” ang ess than 7
degr eesordbringon othicdengih sealgsl bspaymemsatrpeaitine fegRR6 camanimedrex inphwlectilae

device %?dqgg gfa t?ne (1:)8 I’eir,s rorg s%a%ﬁitn:grg?la j%gen?%lo mer icl%aelr%, %Ir lf‘rio&ogcﬁh. Polymers can
contain both crystalline and amorphous regions. Degree of crystallinity is commonly used to
describe the crystalline content of a given polymer, with a degree of crystallinity of 0 indicating
a completely non-crystalline (amorphous) polymef and a degree of crystallinity of 1 indicating
a completely crystalline polymer. Crystalline content can also be expressed as a percentage,
with an average level of crystallinity of 0% indicating a completely non-crystalline
(amorphous) polymer and an average level of crystallinity of 100% indicating a completely
crystalline polymer. The degree or level of crystallinity can be determined using differential
scanning calorimetry (DSC). For example, the degree or level of crystallinity can be determined
using DSC by heating a sample of the polymer at a heating rate of 10°C/minute from 0°C to
250°C, and determining the degree or level of crystallinity based on the first cooling and
heating cycle conducted on the same. The vinyl alcohol copolymer described herein can to be a
vinyl alcohol copolymer with an average level of crystallinity from about 0% to about 35%,
including, for example, a vinyl alcohol copolymer with an average level of crystallinity less
than or equal to 35%, or less than or equal to 30%, or less than or equal to 25%, or less than or
equal to 20%, or less than or equal to 15%, or less than or equal to 10%, or from about 5% to
about 35%, or from about 10% to about 35%, or from about 15% to about 30%, or from about
17% to about 25%.
[0038] In another example, the vinyl alcohol copolymer can be a vinyl alcohol copolymer
which is visibly soluble in water or an aqueous solution at room temperature (e.g., about 20-25
degrees C). For example, the vinyl alcohol copolymer can be a polymer for which 50 grams or
more of the polymer are visibly fully soluble in 1 liter of deionized water at 20 degrees C (i.e.,
the polymer is soluble at a level of at least 5% wt/wt in water) as determined using a standard
shake flask method as known to persons of ordinary skill in the art. In another example, the
vinyl alcohol copolymer can be a polymer for which 100 grams or more of the polymer are
visibly soluble in 1 liter of deionized water at 20 degrees C. In another example, the vinyl

alcohol copolymer can be a polymer for which 150 grams or more of the polymer are visibly



hydr ogel contact | ens body conprising the reaction product of a
pol yneri zabl e conposition conprising at | east one silicon-containing
nononer awo 2at2/d1emst one hydrophilic nonomer. [0027] ThePpolgBrRIiviGiteVvi ce
body, when fully hydrated, can have a static sessile drop contact angle at
| east 5 degrees |lower than a polyneric device body fornmed using the sanme
pol yneri zabl e conposition and cast nol ded using only nold nenbers formed of
pol ypropyl ene free of plasma treated device-form ng nol ding surfaces.
[ 0028] The present disclosure is also directed to a nold nenber for cast
mol di ng an opht hal m ¢ device body, conprising: a nold nenber cpnPrising a
devi ce-sobibid imgl hitst of dejomiged weter a2 degrrsa Grdn detrigothey Pxamplowtbs Wikl deohobast
t he devj ' ' . o st
B R e A G et o
70 degrEektsr ofatetbnizdfwaea R0 deprasia treatnent. [0029] Any and all features
es are.included mﬁ%hin
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oxygen transmittance. For example, the rate of oxygen transmittance through a dry film formed
of the polymer can be less than 2.0 cc 20p/m* day atm, or less than 1.5 cc 20p/m* day atm, or
less than 1.0 cc 20p/m? day atm, or less than 0.5 cc 20p/m? day atm, or less than 0.2 cc 20p/m?
day atm as determined for a dry sample at 20 degrees C. In another example, the rate of oxygen
transmittance can be less than 0.005 cc 20u/m? day, or less than 0.004 cc 20p/m?* day, or less
than 0.003 cc 20p/m? day. When a 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 vinyl alcohol
copolymer having low rates of oxygen transmission and can involve curing the polymerizable
composition in the presence of an oxygen-containing or oxygen-rich atmosphere to form the
polymeric ophthalmic device, although it is also possible to cure the polymerizable composition
in the presence of a low oxygen or essentially oxygen-free atmosphere, such as, for example, an
atmosphere rich in nitrogen gas or an inert gas.

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

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

less than 22%, or less than 20%, or less than 18%.
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WO 2012/ 013949PCT/ GB2011/ 051104 conbi nation are not nutually inconsistent.
In addition, any feature or conbination of features may be specifically
excl uded woanm2zanyv4exanpl e of the present disclosure. BRPEF/M@BEBGRISPIDEON OF
THE DRAW NGS [0030]FIG 1 is an illustration of a drop of liquid present on
a solid surface. [0031]FIG 2 is a flow chart illustrating steps of a

nmet hod for producing an ophthal mc device. [0032]FIG 3 is a flow chart
illustrating certain inputs and outputs of the nmethod of FIG 2. DETAILED
DESCRI PTI ON

[0042] The 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 polymer 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 polymer having low UV light transmittance are

used in a curing process involving the use of UV light, the level of UV light transmitted into the

device-forming cavity may need to be high, and thus a high level of incident UV light may need

to be applied to the exterior of the mold member. For example, more than 500 W, or more than

750 uW, or more than 1000 pW, or more than 1200 pW, or more than 1500 uW of UV light

can be applied to the exterior of the mold member during the curing process. As many UV light

bulbs are known to function best when operating at higher levels, providing such high incident

light levels may allow the UV bulbs to operate more efficiently, increasing bulb life.

[0043] In one example, the vinyl alcohol copolymer of the present invention can be a polar

copolymer. The polar vinyl alcohol copolymer can have a polarity from about 1% to about

70%, or from about 1% to about 50%, or from about 1% to about 10%, or from about 10% to

about 45%, or from about 20% to about 40%, or from about 30% to about 45%, or from about.
20% to about 30%.

[0044] In another example, using a polymerizable composition with an average polarity in
the same approximate range as the polar vinyl alcohol copolymer of the mold member, the

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

surface of the mold member.
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[0033] It has been discovered that ophthal mc device nolds, including ocular
insert nolds and contact |ens nolds, nade of at |east one vinyl alcohol
copol ymerwoani2na3used to cast nold pol ynmeri ¢ opht hal m c pdeExdB2e1sdiogs,

e.g., polyneric ocular insert device bodies and polyneric contact |ens

bodi es. The device-form ng nol ding surface of the nold nmenber fornmed from
the at | east one vinyl alcohol copolynmer can have a static sessile drop
contact angle |ess than 70 degrees as determ ned using deionized water. The
devi ce-form ng nolding surface of the nold nenber formed fromthe at | east

one vinyl al cohol copolyner can have a static sessile drop contact angle

| ess t hA4H0 dEyrmseder axandplechepeladtyefithgpadeneridableompogition gaqebe lower than
devi ce- § or n i Ng: Surfa ; d f "%;fg THORILAE &liné east
one Vi n{l}lg pgagghgﬂhgo%g}%#é{ﬁggr?q %11%1& %gﬁg%eaﬁ@ggﬁggﬂ%e rop cgaﬁté t angle

| ess t hpolyh&izdbigreeampositionl esrebaratioad 1 Ydbwer, deblanit S¥dlowat, @r abdttid 0% lower, or

devi ce-for mol di ng surface of the npl er formed fromthe at |east
one Vi n%houg#@g ﬁ%Yerc%rﬁ%P%%d/% i%\?ﬁerh%orgngrgﬂa% T%”‘é?élilqnetﬁgp% n@ooﬁttg% “Vaitgl e

| ess th@ﬂnﬂlén%gih?%f@% offeicahsldmeghpes] Nng dei oni zed water. The
device-formng nolding surface of the nold nenber formed fromthe at | east

one vi nfP4ell colhbe avespest Ratisity oA therealer vingralgahel eapobines can bp detsHpingd Usingl e
l ess th of‘?nog@ %ﬁ%&ﬁd ?e%ts%?%?sragg %ﬁféh Urd QB vaoHA a%ﬁ%éi‘ﬁ&l%(zvn i & polymer art.

device-tormn I ng surfac the mol d menber tormed fromthe at |east
one Vi nYhe mkihothof detepohinggolariyistavel en the QwanssWesitiRabelrlogebelomodalt whatg | e

| ess than 40 degrees det erm ne sin ioni.zed, wat er. The
devi ce-BrRE %Iﬂﬁ? ioﬁaﬁg LProﬁaécvn &Fﬁg’l #P%Wﬁﬁﬁ%%e%‘?%% WSlrngn%l {HEO8E Oof east
one Vi nyffe@hiCiaqifds sra@eiwPlarirE. TiRMBwanssWahdicRéebKhttel dijeipios oat be riatag| e

from about 70 dégr ees to about 25 degrees as deter 'n%d usj ng deio iz?d
wat er . THEe fam e Fsareadrtion) wherg Ysiscplsulategrbapgdeomiieposgiypd contact angle o

2012/ 01304 3P L/ fifa Ok W Qi WP FRIRBEMAr @6 B £ [sQcRRdasd &S the WAGWH ipBlak

al cohol copol yner can q%ave a stati'c sessile drop contact angle. from about
60 degr(ee? and disperst (G0) deypeasninef Hetteinhiurfde andray (ate) oheachdiithe iferemhe

devi ce-f orm | di.n ur f.ac 1€ . - ] east
one vi il 26 S% B8 BH REG elent ARl TRTBE blok B Tl hd it Rprdlioh B2
f rom abhsfuke 50t eRGh&ese tised &bd&tér_nﬁﬁe theglope gmaandelieemeptat). The ngicdetied nioped

wat er. The device-form ng no| din urface of tphe |l d nmepbgr forned from
the at Idasintereset gahihen di’é?fJoTo @%ﬂfﬁ% F@rpoé%{r{cﬁg\‘?’égalsg?ré? (& 5eULREg 6y
cont acth@ Rl SuithQEnala o tHt/pollB IEERDpladti kB domERAR a5, desLnm ned usi ng
dei oni zed water. The "device-form ng%lrml i ng sur?ace of the nold nenber

I

f or med [P94th t hEha®wenadiendiBakdldiAebel | Egwnidmn indhofopme adiapareqyation: st ati ¢

sessile drop contact angle fromab 4 egrees to about 40 degrees as
det erm ned usi nngéhg@i&qdl ter.1_i@§ ]Tlfcont anl e is an angl e between
d

a solid sanpl e t he fa 3’ of liquid s ovate shape
at the edge of the @ £ The sessi | dlﬁ)p contact "angle is detern ned at
the intersection betWeeri a solid-lidquid interface and a |iquid-gas
interface. Wien conplete wetting of a solid by a |iquid occurs, the contact
angle is 00. A neasured contact angle can be used in calculating the
surface energy o &%;g,@p@. Contact angl ex a éﬂﬁl so often useg_@s i ndi cators
of the wetta iIitI‘,' o sol i doby A I qui d. a |iqui dbanr (.@Qsolid have a
hi gh cq,[;\feggt angl e2yiet? is an indy/dBgor that \{f@ |iqujg and ¥YheSsolid have a
| ow | evel of affinity for ’each other, i".e., there is a | ow degree of

wet ti nd08dsl weExanples vf thef liquids withi differgnt padatitiaguiviich \dhe he aused duiidatermigie a

solid have a _low c act, angl it .S _an indi.catqr t . t. L QUi t he

coli d navaesrrRty Ra02Roisf v Pricor) i bR GRS bidHot el S Cnl,

degr ee vadterValibddigethad, Warhdthyli dulfoxidef(DINMISOR aind dfoliyarhide. 1d sgléding[tBO Jihids used

herein, a vinyl alcaohol _(foHoI ynmer_ i s . _a polynmer conpri sfi ngf at Iea%t orﬁe uni t
with different polarities, ideally, & 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
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of a vinyl alcohol functional group, and at |east one unit of a functional
group which is not vinyl alcohol. A vinyl alcohol copolyner is distinct
froma viwglzoelasdsel honopol ymer, which is a polynmer corpricsE2og/snioy vi nyl
al cohol functional groups. [0036]1n one exanple, the vinyl alcohol

copol ymer can be a vinyl alcohol copolyner other than an ethyl ene-vinyl

al cohol copolyner (i.e., the vinyl al cohol copolyner is not conprised of
units of ethylene). The vinyl alcohol copolyner can be a vinyl alcohol
copolynmer essentially free of ethylene units. WO

2012/ 013949PCT/ GB2011/ 051104 [0037] I n anot her exanple, the vinyl alcohol
copol ynpslaritanoiC et ainyl aalbdwgecomulyb@r iof calerdaterh duys drvedjnpribe agndculdiers pPlsw

g{ g?r;[ 2' (lf Iérn%Pg)tnrﬁn g(lggﬁl 8f totiﬂ su’rfaf;ee X\ﬁerr kSRe ]ny‘nlgjf 89 1tg'cgﬁﬂlsalte(aq’8‘4al Qlﬂrga%é ﬁ?n

crys ne’regions can arise
intr anodogbuhamﬂﬁﬁlgzﬁmgqumtdwebtmlﬂymperrcent pelanityt ack| ng of adjacent poI ymer

chains, or from both, Pol rrers can c n,both crystalline anor phous

r egi onsl00lgr e&ll?)f"mcy 9@?%9 ISPR}y§res Esegdﬁﬁ%?nqi?’lcl% @E‘E %;'t? theds Q?SICBE ‘fh eln can
cryst a'ﬂdve%n%eaiag&{ota@fsu@a&l ¥8REyRIAIYRRan WM dqllaldo %gﬁmn Qr 165 ¥dnddrl gty of O
indicating a conpletely non-crystalline (anorphous) ol ynmer and a degree of

crystalfd mN/lga of less tharior equahtp 45 v¥pI er keisy then ps eaual “fcnéO gm/y}r@r leseﬂgagtom li ne
t ent f
cont en ﬂ%gﬁoy O@Nggm L8 ?Egr af‘up?qi ﬁ}%{ﬂag‘ﬁe Wik B @M@&@%ﬁ%gvcgﬁ be

crystal | ca non- cr I'i'ne (a ous)
pol ynerfrandbeut 3veNageo Iabm&lSSoﬁNﬂn,ytﬁtfﬁdm ahm1tt3320ﬁN&1®ﬂ%® mN/natqrrfg)naabout

conpl et ystal lLine | yner. The g or |level .of rstIIinit can be
det or mi 13etNiaitR Pt P arSitey TR aveti ol BERes Frpil Sin B PEAIES t he
degree gprel ﬁé’rﬁl'ard)fesﬁsr(\/rsﬁﬁbﬂ'é Which &artoRtentishdlr dneel kabwe iPSGe Q)Y)I}fmtdrﬂg a

sanple of the polymer at a heating rate of 10C/ mnute fromQC to 250C, and

det er ni inflaging fpe a@é@}eé@e&asqd@@he EFvepp-éengt- Rrabﬁltlgaeb%lgwebﬁespﬁbedf 3%9¥¢ cool i ng
and he cy qg%

descri g@gﬂﬂer e?hg\c]gl &%Zggﬁ\}?’ﬁlgﬁ%aﬁl co tggllﬁgoggdgﬂy Vil &19&%'1 é’ﬁf’)‘gg‘lé?ﬂ;gé | evel
of crystiayll a]cru}lbycdppt;nmabbajtbemesdlcpm)ut m3Béple whéruldiated, anfldrecessatol @assa

Vi nyl aI oh | cqpol r wih an era € | evel. of ¢ t a I|n| | ess than or
equal n%ﬁpflgétgy f(?‘?iérgt 8?51 Icali.1 © SHGACEGY 19 @fggf%rf or lcei%(flual to 25%
or Iessmomn OTh& 3 allcOhod Q¥pol9net €aBbé bﬁexmdaemuahyltamcolﬁ%omﬂyrhasse1Jnan or
equal taq 10% or fromabout 5% to about 35% or from bouf 10%to ab(a

35% orViRyl@lRohelRepolysuy thet easohn praesseddy Rushing Qb Si#VIng/Bs PLyHISS throvsto

[ 0038] | {3, ARRLASIhiRKHPE&Kired Bp¥i Nyl al cohol copol yner can be a vi nyI
al cohol copol yne%
[0052] The vinyl alcohol copolymer can be a vinyl alcohol copolymer suitable for injection

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

[0053] In one example, the melting point of the vinyl alcohol copolymer can be from about
140°C to about 190°C, from about 155°C to about 180°C, from about 160°C to about 172°C, or
from about 150°C to about 230°C. In another example, the glass transition temperature of the
vinyl alcohol copolymer can be from about 60°C to about 85°C, from about 65°C to about 80°C,
or from about 70°C to about 76°C. |
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which is visibly soluble in water or an aqueous solution at room
tenperature (e.g., about 20-25 degrees C). For exanple, the vinyl alcohol
copol ymerwoani2na3@opol yner for which 50 grans or nore ofcrieB2polosmes are
visibly fully soluble in 1 liter of deionized water at 20 degrees C (i.e.,
the polyner is soluble at a level of at least 5% w/w in water) as
determ ned using a standard shake flask nethod as known to persons of
ordinary skill in the art. In another exanple, the vinyl alcohol copol yner
can be a polyner for which 100 grans or nore of the polymer are visibly
soluble in 1 liter of deionized water at 20 degrees C. |In another exanple,

t he vi nifO54)l coklbpPnecpisbcylareaxample, e vany glophelrcopelymghptthe poaerfrdiselossie cadr e of
t he pol _5¢ L% g&gﬁ%-/ 0 luble in 1 liter
of deio%?gg: &g%giﬁggk§gﬂ§§g§ees‘%@égﬁgﬁgﬁkﬁnot éiggééﬁéfé? t he vi nyl
al cohol [086Fo! yitke virgrh aewhal popotyreer fapr contprosh a2Qidylgalaotso] aropolymer ofitht ligh
pol ymer_.ar.e.visj bl ol ub in.1l liter, of dei.oni,zed .water. at 20 degrees C.
PO030] wiEk HhRbPaE Gty M TRl Grif i o R GRS 2
| ow 1 at ge @inyd ¥ gRI] doEallyﬁm t42BE BnitF S a gppa]@sp IVﬁ}yl hlaghdlérea BfindRity @€ the units

a 0

transm ttance thrpug dry filmforned, the polyner can be less than 2.0
cc 20p1peseahin the winybelcohod sopalymericay beanitgefia type ghyinyt #eohol, ewsetivehadhe 0 cc

20R/ N2 day Aldibl BpolsRRst ahdR aoviﬁylcﬁcéﬁ%gllél({ 8 YhadhBa Rhyll 85hof haDcrtent CC

20R/'m2 day atm as ‘determned for"a dry s le at 20 degrees C. In another
exanpl egreatticthamorequil apgeind 37 ogreatért thamerequalto Bbowté)$o, tgneater0had0s equal 20[ 1/ nP
day, or_le han .0..004 cc 20qa/ or. less than.0Q. 003 2011 day.
when & om0 T o SRbatTyRER Fowdle iy Tb SRR A TR TRl ¢
used t corfequante abmit 700 Eheuker Uhatort cquslas tabom| 639 Rreap il oriequalay abayt 6dug t o

the low | evel of oxygen transmittance of the nold nenper, it may be
possi bl Eeqigf th%n & Wélgfa;ﬂl?maﬁﬁrﬁ»cgraeé% than oneayq| tey@%@l&rﬁ-% REERSH thagt el Bhere

Wi t hout abo{}e499% 82 EAGEhAT 01 REID abButt4086, LIRS PR cHhat id! REdUR 953N Brefidf hAY
process. Thus, 1n one exanple, the methods of manufacturing of the present

di scl osuregual 4o abeut 384 gestanshanerregnal toreherd 28 %4, graated them artegualitppbowd 28%hol

copol y I 0,0 1SS C i rLing
tho pol Goase el B b ERER: Ehoe RERERLS BRMAER B0, CE, Wb gl
oxygen-aboath 5%t wpdehahan bo eful o tabeutpihoy e ipercopthgd af’ Wiyl d&oheleynisl inhtheigh 1t

is also possible to, cure th olynmeri zabl e conposition in the presence of a
o oA DS can bF Xe By oLahY Eieht SRt R 8 4 Eo PRRer s B armt o, an
at mosphyoss]r i Ch Hal tekh [REBVerd@ IhA! ophthal HRT devitRSmold9 AAfeTHR thél vidy] atsieinol
copol yner can be bi odegradabl e. For exanple, the vinyl al cohol copol yner

can hawvepalymetsedeseribedi brreigr earalbs Psedytoogasamoldaplithaiog les bedieseQphihsloty or

Fest mhod 101 Fadesh FREARE ot Simdatind 510 ol ARSRRUEPhRY N0

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

result in device bodies having surfaces that are ophthalmically acceptably wettable without
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[ 0041] The vinyl al cohol copolymer of the present disclosure can be
relatively transparent to visible light. When the transparency of the
solid, dryopoiyurees9i s nmeasured as percent haze, the per eemiGHrau®s0fo4t he

pol yner can be less than 30% or less than 27% or |less than 24% or |ess
than 22% or less than 20% or less than 18% W)

2012/ 013949PCT/ GB2011/ 051104 [0042] The vi nyl al cohol copol yner of the
present disclosure can have a relatively low |level of UV |ight
transmttance. The UV |ight transm’ttance t hrough a nold nenber formed of

t he polyner can be less than 15% (i nore than 85% of the UV light is
not tratpphratioadpl aTmefagy fregment |t<arrhqm i devigacurfapesoap® wileouohel preseBes °fan be

less t h«gdg?ﬂogeﬁts th%%éﬁflr%é?ﬁ%g}é%?) ﬁ&sduﬁ’?ﬁi&% 330 aﬁ%ﬁte@@ﬁ&ra@fﬁggem f’ﬁl BPE med

of the yner havi transmttance are used In a ur
proceSSpqummhwwcbgngh@rmi;ethefdeﬁ% bogght, the level of UV Ii ght transmtted

|ntoth Vi C formn It needto ndth a . hi vel
nci DO UvOie g Port ! Re vt oot Sy B fisSloRet n e b e g Bt

rrerrber leksd bn@mmﬂlgesurfaaé rinisld neiher, 3t nfld BSRE@bIyNBEd 05fstimdM/an@phiBlitc t han

1000 [tW or_nore than 1200 [LW or.  nore than 1500 i LWof WV |ight can be

appl i eddaviser B exrmgle; amalding garfass|of appold erempsr Famybe fosmed, by iyeshies é@%mg As
many  UMpb Vel aRUbhdSeo ?B@nk:? O P Bi'ﬁg QH gﬁﬁﬁlﬁ%&i\@%@gﬂ@{ r i) ot gbucabﬁr

| evel s, providing such high”inci den | ow" t he bul bs to
oper at emeiding @fdfm@nhanng the vinglrademdiohgorwlyrher| The mabiiiong]dan comerle«httimh@ ort he

The por it af 1B <8 bRnER e OB CopBPuie Ry Riv P G bt B8R Y™

about 7tﬁ%imgrsufﬂawn about 1% to about 50% or from about 1% to about 10% or
from ab 10% t o apout 45%_ or rom about 20%to about 40% or from about
30%to @ﬁ%ﬁ]t 4%[36 alheast i I&B@Lﬁur DR, 0f A E bggyogr mold assembly formed Ofmh

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

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

configured to provide controlled release of a drug over a pre-determined period of time such as,
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[ 0044] I n anot her exanple, using a polynerizable conposition with an average
polarity in the same approximate range as the polar vinyl alcohol copol yner
of the nowo 2ehsess t he spreadi ng coefficient between tireTmB29n51 WAl
conposition and the nold nenber is higher as conpared to the spreading
coefficient between the sanme pol ynerizabl e conposition and a nold nenber
formed of a nore polar material. The polarity of the polynerizable
conposition and the polarity of the device-form ng nol ding surface of the
nol d menber can both be in the sane range, such as, for exanple, from about
from about 1% to about 70% or from about 1% to about 50% or from about 1%
t o aboufor exampler2 hewsn aibi@utourn ey 26 hersuer aByvedds of peTaRBuEr XO% than aBdut
40% or fram about 30%to about 45% or from about 20%to about 30% The
pol arity of the polynmerizable conposition can be w thin about 15 percentage
poi nts [@06GibouThd bt Ipast oea aifEng sirfics, wmad membsr, pe nodd bssgmblydiormel afth¢ he

pol arity aof the device-farm ng,nol.di ng. surface t he nol d nmenber.
D015/ 0B LRSI s SO AT FAY Bt e LIS THEPOtEed FYBR ¢ he
pol ymerduzfaéd eofpiiRRIStd hidld GAMnkRiok Gk B BN loRGlaP PhsBft] TYe Qf 1643€ one mold
devi ce-form’gg mol ding surface of .the nold nenber. The polarity of  the
(0]

pol ynernembgrdorpstelsthe; vimyl @dsphpbcansbimer 1095 |bg\gesecorst mekh membep cQpRIFsIngsR

about 9 09 9 r . 30%
over I o Lot €I Bl R o b e ke e oD
menber . mpldOm6intere faamed agfetheoviayi tlgolufl ¢dpelypwk aranvhenpbthah dokiomobbpasimbeer can

be det ernined usi%g. one ar rmn&.e st%ndar(ﬂ%t estts or ssa%/s Wnilcrr} are. 4a '
convent 8PP AdMGIRIME PREGHCTBRERS 10 ST]Idap aafetior YyhEceat ML BT P %i ng
pol i’alri ts‘]{écdrﬁi Ibﬁlﬂlﬁderﬁbb_rtd@lﬁlpﬁéﬁl gaa-liﬂélalﬁﬁg-s{ﬂ&ﬂaeé cdidignel x d toasst gp@@@ﬁ@r Edi&cengﬂt aC]'E
angle of t pol ar _vin al cohol copol yner i s determ ned using nunber o
di f f er it 0 dnsE- dhe Hismoldonember; aé@.tﬁqﬁ%coeaéﬂ%ld\m%?efF%&Béae-q@aﬁswd to

equat i OBk R oBRlaMrsért-Sihped chiif) fhefeBtiVee@ whil BR! fiRAMBId ABmbYNEHGhY sdcdnd
cal cul at ed based on the observed contact angle of each of the different

| i qui dsmeid membseagsompered (@9 p mold asseinblycal cul at ed based on the known pol ar
(ce) a hspe . C f t ot f
Cach oft0GH1EPAT Beeetin ATRENRIAS off ykddfudcd Be BSRnEE SDRLROBNI 81 o
(x,y) denplbedpbrotispeked aoidatdoendai ofean anigil @6 Shubimnoéyel Genptatly, camadt Hemsedbe
used to determne the sl.olpe %gn% %Hd %-i nt er cegt (bé% Thﬁ. gal cul at ed EI ope
and y- i HP@FERPIeoRYT PHEROTLRINIER ANl EYICEYR BeeH R SURBFRVICas™sY SorieditBer se
(asD) comRe raaﬂ% wRhr. tdMRitdcOleRbesSdahRCDsRBERS BYscfor tvigoROdBdctibA RnlENdrasii C

pol ymer (asT, ere asT= asP [0047] The Onens- Wendt - Rabel - Kaebel Equati on

i n t he cPepeficoindy Visiomerprregtermianges: Vision correction lenses include a transparent vision
correction optic zone. The vision correction optic zone can be surrounded by a non-vision

correction peripheral zone which may also be transparent or may include a region intended to |
mask, enhance or change eye color or appearance. Cosmetic lenses are lenses intended to mask,
enhance or change eye color or appearance, and may or may not be transparent and may or may
not include a vision correction optic zone.

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

comprising a concave molding surface configured to mold an anterior surface of a contact lens,
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and a second mold member comprising 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 the first mold member and
the second mold member are combined as a mold assembly.

[0063] The process of cast molding contact lens bodies, including silicone hydrogel contact
lens bodies, typically begins with the preparation of a pair of mold members (i.e., a first mold
member and a second mold member). The mold members can be produced by injection
molding a thermoplastic polymer mold material into mold shaped cavities, by lathing the
polymer mold material to form the entire mold member, or by a combination of injection
molding and lathing, for example, injection molding to form the basic shape of the mold
member and then lathing all or part of the lens forming region of the mold member. For
example, a first portion of the device-forming molding surface can comprise an injection
molded lens-forming molding surface, and a second portion of the device-forming molding
surface can comprise a machined device-forming molding surface. In one such example, the
first portion of the lens-forming molding surface can comprise 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. |

[0064] Typically, when cast molding ophthalmic devices having optical zones, two mold
members are combined to form a mold assembly. The two mold members are sized and
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,
or a convex optical quality lens forming molding surface used to mold a posterior surface of a
lens. For the purposes of this disclosure, the mold member with a concave molding surface is
referred to as a first mold member or a female mold member, and the mold member with a
convex molding surface is referred to as a second mold member or a male mold member. The
first and second mold members can be structured to form a lens-shaped cavity therebetween
when assembled with each other to form a mold assembly. Alternative mold member

configurations, such as, for example, mold assemblies comprising more than two mold
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[ 0048] Exanpl es of the liquids with different polarities which can be used
to determ ne average polarity of the polar vinyl alcohol copolyner include,
but are rwD2biamiseEd t o, dei oni zed water, diiodonethane, pdirrag2hylosswohf oxi de
(DMSO), and formamide. In selecting the liquids with different polarities,
I deal |y, a nunber of liquids having a range of polarities based on the
liquid s polar conponent (al!) of total surface energy woul d be sel ected,
rat her than selecting a nunber of liquids with different total surface
energies (aLT). Using this nethod, the average WO

2012/ 013949PCT/ GB2011/ 051104 polarlty of the vinyl alcohol copolyner is

cal cul amearbgry ogimoldimsmbetsethatedre ahaped @r plotctyred difeoemndlytthqradgsyribsd above|can

surface £ r d (asT)
and ot 15 ool Bl Vi RnELRpoRnert B Aba hALET AndBhal R BRI ERERR (22
aIcoholamnmabnﬁgmewﬁﬁdnnpuﬁhand@wmaﬁ&lamdbnﬁm@adgomdﬁnmxmﬁﬂehemeynnu&m have
an aver age, t ot al ace. ener | ess t 55 | ess
than orMBGHEH Cof §e NN ororitiise i a?rl?@'a%{ oy &%nmeﬁﬂor s Plag elaﬁan or
equal t Qe AM¥siBrioPlenk §SFackiad) 18actel ¥aherladedleWNnHle @bId B&Hbdrhan or equal
to 30 n'm e average total surface energy can be from about 30 mMN/mto

about 5E068Y m The vinybaicaberopelymencan be usd tenjorm at knestf engrmaldisngt susiBeasidr m t o
sbout Sk BV MELbOLGL, BIAACG AEIAYE PR oK SHAL IR0, on
t he poldavee lardﬂqs i Tiod adiaagt drye mopt ome terpeodvasd by cronvditional injection molding
Onens- V\érg detdures (’%eggrsons 0 ordlglgrsycsrklllP?ndthg%rt For example, a quantity of the 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.
[0066] In one example, the process settings used to injection mold the 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
Injection speed from about 50 mm/second to about 250 mm/second
Plasticizing speed from about 100 mm/second to about 300 mm/second
Injection pressure from about 50 bar to about 180 bar
Holding pressure from about 10 bar to about 200 bar
Back pressure from about 5 bar to about 25 bar.
[0067] For example, at least two of these process settings can be used to injection mold the

vinyl alcohol copolymer. In another example, three, four, five, six, seven, eight, nine, ten, or all

of these process settings can be used to injection mold the vinyl alcohol copolymer. In one
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[ 0050] The vinyl al cohol copolyner can be a thernoplastic vinyl alcohol
copolyner, i.e., a vinyl alcohol copolyner that becones liquid or nmall eable
when heatwod 2armbiBg4eezes to a gl assy state when suffici erCinycBonlosdio4and

whi ch can be repeatedly re-nelted and re-nol ded. [0051] The vinyl alcohol
copol yner can be an extrudabl e vinyl al cohol copolyner, i.e., a vinyl

al cohol copol yner that can be processed by pushing or drawi ng the pol yner
through a die for forman object of a desired shape. [0052] The vi nyl

al cohol copol yner can be a vinyl al cohol copol yner suitable for injection
nolding, i.e., a vinyl alcohol copolynmer that can be processed by heating

t he pol @fEPle, dhe meltitemparatiee eaid be e tgbayt i160°Cntoo akpui}2§°¢.0afdoilip bairedbj ect
of a degi . ' 4], t f |0 j

ol i g REHRES RO abblif HhCHS o BAPC, BPRRMCTELn Bl AP bRI QBT 80
exanpl efromhaboutdl80iChty gboirtrit508@rendehabare] tehaeratye fon24bGut MRIFE t¢ bzt 2130t 40C,

nore th bout_, 60C, re th about 80 or nore than ahout 100C.bel ow t he
GeconpolDEflon ThiRErehoBe SRR BTy be PRl Bk duprasioios Selusasdi ¢ i on
t enper afbldghgodndthghitiing |fooé:ealpnd, 188RGloy ﬁBll’atiﬁ%WvHé&: BB BHiic 3R4pebf thddbR]ikn one
exanple, the nelting point of the vinyl alcohol copolyner can be from about

140C t oPraprsed by ggestionraeddingeand alime 2 portigibat theglsviceffpamnamnlding svdaeeds about
L1 ansi (1 ShELRERR ARyt Ep P b for hapPRIN R ATR PP 8L eoc
t o aboutucBBE, fof exampihelitor 8F@rttad thdrmgion8F@he woldf ysednt@inois arv QEicalbzeabolitn 76C.
Vo 2012c/>p %113a élgczp(glx_//ice. n0 1ojf{1e95v]\73'r s, in accordance with the present disclosure, the device-
forming molding surfaces of the at least one mold member can be formed completely by
injection molding one or more vinyl alcohol copolymers, can be formed completely by
machining a portion of at least one vinyl alcohol copolymer, or can be formed by injection
molding at least one vinyl alcohol copolymer to form a mold member, a region of the device-
forming molding surface of which is subsequently machined to form the final device-forming
molding surface of the 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.
[0069] The vinyl alcohol copolymer can be used to form at least a device-forming molding
surface of a mold member, where at least some of the non-molding regions of the mold member
(i.e., regions of the mold which are not used to form a surface of a device body) are formed of a
material other than the vinyl alcohol copolymer. In one example, a non-molding portion of the
mold member can be formed of a material that is essentially insoluble in water or aqueous
solutions, such as, for example a metal or polymeric material such as polypropylene. In one
example, the non-molding portion can comprise a frame or support for a device-forming
molding surface comprising the vinyl alcohol copolymer. The vinyl alcohol copolymer can be
used to form the entire device-forming molding surface, or can be used to form a portion of the

device-forming molding surface, such as a layer of a multilayer device-forming molding

19



[0054] I n one particul ar exanple, the vinyl alcohol copolyner of the present
di scl osure can be N CH GO G POLYMERTm manuf actured by N ppon Gohsei, Osaka,
Japan. [O0WBZpibnasampnyl al cohol copol yner can conpri se aPpeira20a/0S0tvl
copolymer with high vinyl al cohol content, or with | ow vinyl al cohol
content, i.e., the majority of the units present in the vinyl alcohol

copol yner can be units of a type of vinyl alcohol, or a mnority of the
units present in the vinyl alcohol copolynmer can be units of a type of

vi nyl al cohol, respectively. The vinyl alcohol copolymer can be a vinyl

al cohol copol yner having a vinyl alcohol unit content greater than or equal
t o abousurfse, Whgre dhe viryh atcobel eeprdymerolayeroist the amytiayy endayer vhdbe srltdeieal to
about 8534 ter - 9 h : Lo
about 7EnieebRRE miiaR Qe diSefb Bkl e GRSl d Bt BBk
about 6&% mgkdéas @he pbaionanr lgguaf thealeaibediornbfinobtieasiefact hempising thaadinyl o
about 53%. greater than. or.equal to about 50%, greater than or, equal. to
Sbout 486gholcaay gmet Ra b8, foEgEL g GEBlt TRvALsOPED: B PhanDhlendligtio o
about 3a¥ditp @al@cabthadn or equal to about 30% greater than or equal to
about greater than or equal to about ZOWblgreater than or  equal to

25%
about 1@0§Olgr eBegrdieriapl Bie weiad vse! nbum thoggolg mesmlsr fromatheoyinghlsehol o
about 5% OBIEneh.eélé r%&ér}nef}ﬁbe?%ﬁlbetlﬁe@tf’& ol® sl RGfLE %@&eha%ngvé Yhted

al cohol unr'ts in the polyner chain can be expressed as on a weight percent
basi s, desiga amdrgrofpgbeic emfachasitese {@G0BET iconthctderzes maglios emayendad diavehavision-

opht hal m ¢ devi ce | ds de of the vinvl alcohol caopol rs _descry bed
orein et 428 PR 8 AR Pl rolifnctiafl eSmBRlRon, G B FenER EeRED: coo
can _beI diaﬁgl |sdﬂd;a_ndﬁ:;ﬂmg$n%nehﬁt1hoﬁejmhd&1ﬁsml iﬁg FL&T@@Q lof besToNBbtsofniaee
partially or entirely of one or myre vinyl alcaqohol copolyners using "wet"
derol di HEld Benkes it e gsed i %r@e%ﬂ%n%a he, dgsigs pepter 98 tni*f&”ggr}em e .cglhé? hods

i nvol Vi ngfbied 3P Mk e Gpefthn@ b @Y iege,tc‘ﬂaﬂé&qagﬁy | &?&n@@@y et QRhMB! fr

assenbly or nold nmenber or nolding surface. al m c devi ces can al so be
denol deskamglsl elangel ther appertanetesfohel eelonatithd elye ros edhans tlep appegranegerfohalpyey,

del ensi a9k dgﬁé,tforde%pge; Bgamagﬁ}'ensi ng nethods, i.e., nethods which do

not i nvolve application i qui %0 the device body and the nold
assenbl [90vt] noTTHe resipe rcaw rbenpliied @nouaiyabds-fiing urfidedst thed@okil meMGk,
havi ng | ow anor phous content, the nol e of. vinyl al cohol copol yners
can be 3%@_% Ry R ETASR ot BPTHG Sagé‘%?a”ﬁ%ﬁé’oeflépr@_ by PRI 0BG e

ol di annﬁi%P tSUFTBQUST (0 HRS18 S8rRter TRIng 1 aRY prinfRE FRARIATLIG, asSFér- extibhple @fing USE
of these nolds made of at |east one vinyl alcohol copolyner to nmold

si | i corlakfgjdniiap, vying Matlishé methpdeandctin likes dlor expmpiey itkee clinhdi wsthpdermg
3352?8%%6%%@%&?%%@%@?%@@%%%§al'y acceptably wettable without WO
[0072] The ink or pigment printed onto the mold member can be a water-based ink or
pigment vehicle, or can be an organic solvent-based ink or pigment vehicle.
[0073] In one example, due to the use of the vinyl alcohol copolymer to form the mold
member onto which the design is printed, a surface treatment such as, for example, a plasma
treatment may not need to be applied to the molding surface in order for the design to be printed
with good reproducibility onto the molding surface, although optionally a surface treatment can
also be applied. In one example, the ink or pigment vehicle applied to the molding surface of
the mold member does not bead up when applied to the molding surface. When the
polymerizable composition is placed in contact with the printed molding surface and
subsequently cured, demolded and delensed, the printing becomes integrated into the polymeric

lens body and remains with fhe lens body following the demolding and delensing.
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application of a surface treatnent to the device surfaces and w thout the
presence of conponents in the polynerizable conposition that form an

i nt er penavoabizg3aet work (1 PN) of a polyneric wetting agemtGB2niitdseiodevi ce
body. [0057] One or nore of the vinyl alcohol copolyners disclosed herein
can be used to format |east one nolding surface, or nold nenber, or nold
assenbly used to cast nold an ophthal m c device. For exanple, a nolding
surface of a nold nenber can be formed by injection nolding the vinyl

al cohol copol yner, by machining the vinyl alcohol copol yner, or by both

i njection nolding and nachininP t he vinyl al cohol copolyner. The machi ning

can conf#074le | ¥henniprming His| melding swfacegrhmpll meRgenpy iaisrian AYiding the ny|

| cohol f l. i - h
2 o, pERBEAARpA: (LA B PSSl Ot PRI ARES 1A
vi nyl amoblivg sucfapohydreubsedqeotly sededh ¢y eistatiommo beeive fai vadumerof d potymipeizable

conprising a.noldjin rf.ace configured to nold an anterior surface of an
opht hal ¥ ‘ﬁ%@Pé%@e%ﬁg%&%ﬂrﬁﬁgﬁwBﬁ%’ 1% B%€¥ber formed of the vinyl al coho

copol ynmo75jan belléwing ¢omehtioR lafld 683TIHR of G MRbIdSH g k@irfacd 8 1Ho1d gn&hibich. aC eblume
configured to nold.a posterior surface of an ophthal mic device, The at

| east  oMferohndizablsisemppetipn i Rlacedri ope pfthe mald membesnhafongdhe wakl mempdth a
First npldoodRirRar (o 6w itﬁi Nold {RdAHINY H{cgl%%gqgféog%ﬁgsl}%@ nﬁépﬂ%g&fﬁa@ 2

anterior surface of an ophthalmc devic arid a second
conpr i spradetermimdddivagtitynffthe polpwafizaple exdnposition logtcaonsoditbe imold wambersesuoli an

ophthal mi ¢ _device. The first.nold nber apd the second l.d ne r n be
con i guedtSmBlE: Pl bt e AR: et Lo Pl g v RRGRE nER Ul RERE ofER The
first nidsodmoRnbenban®hé hwld asemblyn kitneseaeiledbyeplaciipianettieramold meEhber in

assenbly. [0059] As used herein, an gphthal mc devjce can conprise an_ocul ar
i nsert .%RWLbéﬂ&'thei ﬁg%rmolidsmgn%slr YREPE dhe) RPERET{ZADIE oqmapOS R, ﬁ@ciwv@%rfor

pl aced dAmMpRNbLAGlacMd 4 cbRRx GRANMBGUIMNE & a Wchid &ibl@MelHePin SR kvithLthE ace,
or thejgénctunl or any conbination thereof. The anterior ocul ar surface

cont actiégt meld membensueh thaise devidershaped ety isaerreeshpetiveen theefitsbpndsecond t he
sclera, of I e . J i . ] nct ual
ol ug. -0 fthlins, ot SRRCHRER Eui 1Gn AR EIhe JAREI GO0 SATBLIGE (PyRiie!
may notconnetionés then fprined between fira\ahd sevgnd heildmembers dytwiaeveQueasriabdiyg t he
ocul ar insert can conprise a drug:-deliver evi ce,. a diagnastic device, or
ot VBRI HES R praten el CoRERS waPs Al B aer Y Brg YELON 6 PoERS: dr ug
del i verppotiVvi covheatwd ®r aRdé W Rembers RFCIOnEEnddoRta Mbidedsdntl £ ane p@tesd ofir UY
over a pre-determ ned period of tine such as,

VO
2012/ 0 1Esseauhing tleppoldimemberg nto a mold assembly can further comprise the step of forming a

connection between the mold members or affixing the mold members to each other. The mold
members can be permanently affixed to each other, or can be temporarily affixed to each other.
The first mold member and the second mold member can be structured to be easily separated
after being assembled together without causing substantial damage to the polymeric ophthalmic
device body produced in the lens shaped cavity.

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

members, or other locking structures.
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for exanple, 2 hours, or 12 hours, or 24 hours, or one week, or one nonth,
or nore than one nonth. [0060] The at | east one nolding surface, or nold
menber, owormixbiasigenbly formed of the vinyl al cohol copainempiidissmkosed
herein can be a first nold nmenber conprising a nolding surface configured
to nold an anterior surface of an ocular insert. The at |east one nold
menber fornmed of the vinyl alcohol copolyner can be a second nol d nenber
conprising a nolding surface configured to nold a posterior surface of an
ocul ar insert. The at |east one nold nmenber fornmed of the vinyl alcohol
copol ynmer _can be both a first nold nenber conprising a nolding surface
confi guit@dk o Fbieother sxanerle.othesmpldamemersagpnobuy pklixerngerach abes wingeadnd
ol d_ gLy E QRIS Flfec BERAGh Mk AU GRG0 Hy SHAGH 1 Ob Il ofh BASSRE P!
surface of an ocul ar 1 nsert Irst no er an e second nold
mma@mmdwmmmmmmMWMMmmwmmmmmmmmmmmmﬁm
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ens, weld formed between the mold members can comprise a single weld located around the entire
perimeter of the lens forming cavity. In such an example, although the thickness of the melted
thermoplastic may vary across different portions of the weld, a single continuous weld is
present between the mold members in an area which completely encircles the perimeter of the
device-shaped cavity formed between the mold members.
[0080] In another example, a portion of a solvent capable of dissolving one or both of the
mold members can be applied to one or both of the mold members in order to dissolve a non-
molding portion of one or both of the mold members in order to meld a surface of one mold
member to a surface of the other mold member. As the dissolved mold material re-solidifies,
the melded material can act to affix the mold members to each other. When one or more of the
mold members is formed of a water-soluble polymer, the solvent can comprise or consist of

water or an aqueous solution. The amount of solvent applied can be a very small portion of the

solvent such as, for example, a few microliters. The solvent can be dropped onto a surface to be
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WO 2012/ 013949PCT/ GB2011/ 051104 and a second nol d nenber conprising a
convex nol ding surface configured to nold a posterior surface of a contact

| ens. ThewOiosto18mbd nmenber and the second nol d nenber eamdBocicnsiiogured to
forma contact | ens-shaped cavity therebetween when the first nold nmenber
and the second nold nmenber are conbined as a nold assenbly. [0063] The
process of cast nolding contact |ens bodies, including silicone hydrogel
contact |ens bodies, typically begins with the preparation of a pair of
nmol d nenbers (i.e., a first nold nenber and a second nold nenber). The nol d
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WO no

exanpl e, nol'd assenblies conprising nore than t \ -
2012/ 0 1s3ggumting tedevice-sapped gavity. The melded material can be located in a plurality of non-

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

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

sealant can be used to form a bond between the mold members. In yet another example, the
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menbers or nold nenbers that are shaped or structured differently than
descri bed above, can be used with the vinyl alcohol copol ynmers descri bed
herei n. Asldi2vi2zonaddby, the nold nenbers can be confi gur e#CrGBR20NPISI®E NOr e
than one lens form ng region. For exanple, a single nold nenber can be
configured to conprise a region configured to nold an anterior |ens surface
as well as a posterior lens surface, i.e., to act as either a female or
mal e nol d nmenber. [0065] The vinyl al cohol copolyner can be used to form at

| east one nol ding surface, or nold nenber or nold assenbly (i.e., at |east
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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.

[0084] 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 the mold assembly. The form of
electromagnetic radiation can comprise thermal radiation, microwave radiation, visible light,
ultraviolet (UV) light, etc. Any combination of two or more forms of electromagnetic radiation,
as well as two or more levels of one or more forms of electromagnetic radiation, can be used to
cure the mold assemblies. The method of curing is usually matched to the type of initiator used
in the polymerizable composition, i.e., a polymerizable composition comprising a UV initiator
is usually cured using UV light, and a polymerizable composition comprising a thermal initiator
is usually cured using thermal radiation, and usually at a temperature above the initiation
temperature of the thermal initiator. Regardless of the method of curing that is used, the
temperature during the curing process can be maintained at a temperature below the melting
point of the vinyl alcohol copolymer, or below the glass transition temperature of the vinyl
alcohol copolymer. The curing process typically involves curing the mold assembly until the
polymerizable composition has polymerized sufficiently such that the polymeric device body

will retain the shape of the device-shaped cavity following demolding and delensing. As such,
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Mol d tool tenperature from about 30C to about 95C Holding tinme from about 1
second to about 5 seconds Injection speed from about 50 mm second to about
250 mmi sewondi2Ri1aswi ci zi ng speed from about 100 mm secomrdTiGB2at105110300

nmm second | njection pressure fromabout 50 bar to about 180 bar Hol di ng
pressure from about 10 bar to about 200 bar Back pressure from about 5 bar
to about 25 bar. [0067] For exanple, at |east two of these process settings
can be used to injection nold the

the curing process may not result in complete reaction of all the polymerizable components of
the polymerizable composition.

[0085] In one example, microwave radiation can be used to cure the polymerizable
composition in a mold member or mold assembly formed from the at least one vinyl alcohol
copolymer as described herein. Use of microwave radiation to cure the polymerizable
composition in a mold formed from the vinyl alcohol copolymer can reduce the amount of time
required to cure the composition as compared to the use of UV light or thermal radiation (i.e., a
heated oven). For example, the time required to cure the polymerizable composition in a mold
formed from the vinyl alcohol copolymer using microwave radiation can be less than or equal
to 30 minutes, or less than or equal to 20 minutes, or less than or equal to 15 minutes, or less
than or equal to 10 minutes. In another example, the polymerizable composition can comprise a
thermal initiator such as, for example, 2,2'-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 radiation. In yet another example, the polymerizable
composition can be cured using microwave radiation, and the polymeric device body can be
wet demolded, or wet delensed, or both wet demolded and dry delensed from the mold member
formed from the vinyl alcohol copolymer. The wet demolding, or the wet delensing, or the wet
demolding and delensing process can result in the mold member formed of the vinyl alcohol
copolymer at least partially dissolving. In a particular example, the yield of polymeric device
bodies from a manufacturing process involving using molds formed from the vinyl alcohol
copolymer, curing using microwave radiation, and wet demolding and delensing can be higher
than the yield of the same polymeric device bodies manufactured using the same process but
using molds formed from a different material such as, for example, polypropylene, or EVOH.
[0086] As at least one of the device-forming molding surfaces (of a molding surface, a
mold member or the mold assembly) is formed of a material comprising or consisting of the
'Vinyl alcohol copolymer described herein, during the process of curing the polymerizable
composition to form the polymeric device body, the polymerizable composition is in difect

contact with the vinyl alcohol copolymer, and at least one surface of the resulting ophthalmic
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vi nyl al cohol copolyner. In another example, three, four, five, six, seven,
eight, nine, ten, or all of these process settings can be used to injection
nol d t he wornyi2/@aBaehol copolyner. In one WO 2012/ 013949PUGEBAGE110051104
exanple, the nelt tenperature can be from about 160C to about 220C, and the
barrel tenperature from about 160C to about 220C. In another exanple, the
nelt tenperature can be from about 180C to about 250C, and the barrel
tenperature from about 180C to about 250C. [0068] The at |east one nold
menber can be produced by a conbination of injection nolding and machi ni ng,
for exanple, lathing or ablating, where the basic shape of the nold is
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molding surfaces or mold members of the mold assembly are held together at least in part by an

interference fit between the molding surfaces or mold members, a dry demolding process may
include applying pressure to one or more of the molding surfaces or mold members in order to
push the molding surfaces or mold members away from each other to break the interference fit.
If the molding surfaces or mold members of the mold assembly are held together at least in part
by a weld between the molding surfaces or mold members, dry'demolding may include cutting
through or breaking apart the welded material.

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

mold assembly including the polymeric device body is contacted with a liquid, such as an
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WO 2012/ 013949PCT/ GB2011/ 051104 surface, where the vinyl al cohol copolyner
| ayer is the portion or layer of the nmultilayer device-form ng nol ding
surface twetotimesewly contacts the pol yneri zabl e conposiPCr@B2durisng4cast
nmol di ng. The portion or |ayer of the device-form ng nolding surface
conprising the vinyl alcohol copolyner can be formed using various nethods,
such as, for exanple, injection nolding or filmcasting. [0070] Regardl ess
of the method used to formthe nold nenber fromthe vinyl alcohol
copolynmer, the nold nmenber can be used to nold cosnetic contact |enses
having a printed design on one of their surfaces. These cosnetic contact
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or can healamn ongénerce In) M&’lftt—u’gi&ﬁdlgh vkeldy ormmailvelbdfldmkgehe mold assemblies
together. When an additional mechanical separation step is used, it is typically done after first
applying the liquid to the mold assembly, such as, for example, dipping or immersing the mold
assembly in a liquid. |
[0090] As part of a wet or dry demolding process, it may be desired to have the device body
remain in contact with a particular molding surface or mold member, such as either the first or
the second mold member, following the demolding process. In order to help the device body
remain in contact with the desired molding surface or mold member, heat can be applied to the
first or second molding surface or mold member, for example, by blowing heated air on the
back of the molding surface or mold member. Alternatively, the first or second molding surface
or mold member can be chilled, for éxarnple by blowing chilled air on the back of the molding
surface or mold member or applying a chilled liquid to one of the molding surfaces or mold
members. An application of pressure to either the first or second molding surface or mold
member before demolding or concurrently with the demolding process can also help the device
body to remain in contact with a particular molding surface or mold member (i.e., the first or
second molding surface or mold member) following the demolding process. In one example,
when it is desired to have the polymeric device body remain in contact with the second molding
surface or mold member at the end of the demolding process, heat can be applied to the back of
the first molding surface or mold member immediately before or during the demolding process.
The heat can be applied at a temperature below the melting point of the molding surface or

mold member. The heat can be applied for a short amount of time such as, for example, less
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[0073] I n one exanple, due to the use of the vinyl alcohol copolyner to form
the nol d nmenber onto which the design is printed, a surface treatnent such
as, for ewergpi2ani3@9opl asna treatment nay not need to be @pmldB2ditisitohe

nol di ng surface in order for the design to be printed with good
reproducibility onto the nolding surface, although optionally 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
applied to the nolding surface. Wien the pol ynerizabl e conposition is

pl aced in contact with the printed nol ding surface and subsequently cured,
denol detdam e ededl dpdécsecarides, o leat thay deaunlele [0hsesomrdst et lash thant orecqyal Pner i ¢

| ens bogy and remains with the |ens body follow ng the denolding and
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prior to a dry delensing process, it is more common to use a dry dem-olding process prior to a
dry delensing process. When a dry demolding process and a dry delensing process are used
together, the device body has not been exposed to a liquid, for example an organic solvent,
water or an aqueous solution, until after the device body has been released from both molding
surfaces or mold members of the mold assembly (i.e., released from both the first and second
molding surfaces and mold members). In one example, a dry delensing process may involve
the use of a vacuum apparatus to lift the polymeric device body fro m the one remaining
molding surface or mold member with which it was in contact following the demolding step. A
dry delensing process may also involve squeezing the one remaining molding surface or mold
member to at least partially break the bond between the one molding surface or mold member
and the lens body. A dry delensing process may involve blowing air between the edge of the
device body and the molding surface or mold member to at least partially break the bond
between the device body and the molding surface or mold member. A dry delensing process
may involve inserting a prying tool between the edge of the device body and the molding

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

molding surface or mold member.
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[0076] When two or nore nold nenbers are conbined as a nold assenbly, the
process of assenbling the nold nenbers into a nold assenbly can further
conpri se wbeostapedof form ng a connection between the nmpCu/Grantiassioar
affixing the nold nenbers to each other. The nold nenbers can be
permanently affixed to each other, or can be tenporarily affixed to each
other. The first nold nmenber and the second nold nenber can be structured
to be easily separated after being assenbl ed together w thout causing
substantial danage to the polyneric ophthal m c device body produced in the
| ens shaped cavity.. [0077]1n one exanple, the nold nenbers can_be
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ot o e e B RO A SO SRR e E ol bR BREr SO Gath Y AT BT o5

and pr omtmp@nsgebemepﬁbka@@ ’BlutomBeiled, and Serikidaer | ocking structures. WO
2012/0133&EPCT/G82011/051104 [0078 ]In anot her exa |l e, the nold nenbers can
be af fi W8 o eHeh dilfrsinaBioRgpseminyabie<he apRligdenAta liguic s hipst aeeiganife

nol d NeggpRhs . wibe oﬁgﬁeaﬁhc\!&hsséb@@ﬁcﬁ’infbere@@age GUTREYIGE bQéi GRAS iR o réfnamm%SI ot

therrmpl aStIC mat eri al errmp astic materi al can conprise or co
of the walding ﬁ@fan@plramldcmmb@r wath \Mlslebl tlneo dfﬂocerrbady iseérs tonaes fotlowing thel d
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non- rmlr%ring i gogr}oilcﬁrrllg Osl:lrfgpee oro rmo memger w1threrv 1gh q’Fr\TNgng% g(%l?ac? following the
demolding step. Optionally, a wet delensing process may also include using mechanical means
to assist in releasing the device body, such as, for example, squeezing the one remaining
molding surface or mold member to at least partially break the bond between the one molding
surface or mold member, blowing air between the edge of the device body and the molding
surface or mold member, or inserting a prying tool between the edge of the device body and the
molding surface or mold member to at least partially break the bond between the device body
and the molding surface or mold member. |
[0095] In one example, when dry demolding and dry delensing processes followed by a
washing process using a liquid free of an organic solvent are used, or when wet demolding, wet
delensing and washing processes using a liquid free of an organic solvent are used, the resulting
device body will not have been exposed to an organic solvent during the manufacturing
process. When such a device body which has not been exposed to an organic solvent is
subsequently placed into a contact lens package with a packaging solution, sealed and
sterilized, the resulting device product will not have been exposed to an organic solvent during
its manufacturing process.
[0096] The liquid applied in the wet demolding process, the wet delensing process, or both
the wet demolding and delensing process can comprise water or an aqueous solution. In one
example, the aqueous solution can comprise an aqueous solution of a processing aid which

increases the rate of dissolution of the vinyl alcohol copolymer. In another example, the
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heated in order to nelt a portion of one or both of the nold nmenbers to
forma weld between the nold nenbers in order to adhere the nold nenbers to
each ot hewo 20te019%bd f or med bet ween the nold nenbers carCT@Bilgs1B®4Si ngl e
wel d located in a single non-nolding | ocation between the nold nmenbers, for
exanple, a single weld in a single spot in a peripheral region surrounding
t he devi ce-shaped cavity. The weld forned between the nold nenbers can
conprise a plurality of welds, each |ocated in a single non-nolding

| ocation between the nold nenber, for exanple, 2 or 3 or 4 or 5 or nore

i ndi vi dual welds each fornmed in a single spot in a peripheral region, where
the pl uPrRFessipg @fd ceal kesa serapqud thatcseiels an viashing the nedymmerist dvicsfboglies or that
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drying the solvent in order to reduce the anount of tine for the neld to

f or m af¥ample. Hhs| Weasomin engray cen be appligd i thy liquid #ng tefer mejdhassemblymsiodd
menber fpssenbly [0081] In the exanpl e where
a soIvzﬁ%amﬁgﬁEgg%hﬁﬁ%&RﬁLPQ?%&Rﬁggﬁhgn gf a nold nenber and forma neld
bet weef0@39¢ nolle lmmbepfﬂledtthﬂlermbhiﬁ@ swefhea(s)abr mahl ﬂnembﬂtsa,t @dnold aasesibhgl e
non- nol di meen th menbers,.. f.ar .a single pot
ot B ap R s e R G e B2 A dp chouig gy Hefannae

mat er i alenti2f adpart 6€AREH delendndbroceds] dryapdlied@na ﬂaheh byl aeat m@nﬁngbﬁme@n t he
nol d menber, for exanple, 2 or 3 or 4 or 5 qr. npre individual ots in a

peri ph@ &Rt 0L G W, demém@ PReesy| Theatempgragire (of éh lighid cap bepbent ?Q) ¥ lawsound
the peppaRtgerc of IdsHeaday vee: éﬁﬁ&eqb&g\@otcy or 1438 Mol 30°Ct o 18ds, hOGAULNS, can
be equi di stant from each other afound the perimeter of the devi ce-shaped
cavi t y lesarorgbent38°Goskess-oned in a non-symetric pattern. The region of

mel ded material formed between the nold nenbers can be a single continuous
region |located around the entire perineter of the device-shaped cavity. In
such an exanpl e, although the thickness of the nel ded thernoplastic may
vary across different portions of t heé%dhered region, a single continuous
region of nelded material can be present between the nold nenbers and can
conpletely encircle the perinmeter of the device-shaped cavity forned

bet ween the nold nmenbers. [0082]1n anot her exanpl e, an adhesive substance
such as a formof glue, contact cenent or




seal ant can be used to forma bond between the nold nenbers. In yet another
exanpl e, the WD 2012/013949PCT/ GB2011/051104 nold nmenbers can be joi ned
usi ng an woadntzwasEb el enent such as a clip, clanp or brachkmB20Ragard| ess of
the type of connection used between the nold nenbers, the connection is
intended to keep the nold nenbers in alignnment during the curing process,
and can be capable of being rel eased before the denol ding process or as
part of the denvol di ng process. [ 0083] When at | east one of the nolding
surfaces or nold nmenbers of the nold assenbly is fornmed froma

wat er-sol uble material, such as, for exanple, a water-soluble vinyl alcohol
pol yner [0040d nEpHowimgbealensofoft the polythess septithajmicaeviee cndefped they maléh a
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radi at i giicedodiern baPresgpt igrthesplutipn Jigveevst vira e datiee bpdy isgPresent in the
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W initjato cured usi and.a

i s usual | Uy Light, P ' :
Surmos; PRRle dE wSHRcoto) B mErdihe Aictd BB nd Bt BPINETRLIE B0 Pusings
radi at i @hutioarfebeUsfuBe hy leatt énet dnyledi@thul eoppibhane. Wienithé tolabiliaed Viappscaiiolr e of

the thermal initiatqr. Regardless of the nethod of curing that is ysed, the
t enper aﬁoggldm&ambe ltwédcpf‘ ﬂ@urgm@ 4 Sipegedian isHetgt ngisipe I o
bel ow t{he paRIohi dT%sdPHifttedO¥in§iNBcoIM¥bp@y MEN WhichORAY YRS be Pt it 8l ass
transition tenperature of the vinyl alcohol copolyner. The curing process

typi caldeyice bpdy saefacuwhite thendevins! ebdaswasniyesentiin the sohiopadogeaet geristiate a
corposLaP. e BRMTELEEH,MELSE | Slbblagich hat the polymeri o device
and del[@0HI1hg. Désendinghupon the type of device body and the demolding/delensing processes
used, following demolding and delensing, the device body may be subjected to one or more
washing steps, including washing steps in an organic solvent, an aqueous solution of an organic
solvent, water, or an aqueous solution essentially free of an organic solvent. The washing step
can be used to clean dirt or debris from the device bodies, to extract materials from the device
bodies, or to hydrate the device bodies. For example, a washing step can be used to remove
diluents from the device body, to remove unreacted or partially reacted monomers from the
device body, or to increase wettability of the device body.

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

aqueous solution of an organic solvent. The organic solvent can comprise a volatile organic
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WO 2012/ 013949PCT/ GB2011/ 051104 the curing process may not result in
conplete reaction of all the polynerizable conponents of the polynerizable
conposi t iwn.20{20088pI n one exanpl e, m crowave radi ati on eam/dBougsdiodo cure
t he pol ynerizabl e conposition in a nold nmenber or nold assenbly forned from
the at | east one vinyl alcohol copolyner as described herein. Use of

m crowave radiation to cure the polynerizable conposition in a nold forned
fromthe vinyl al cohol copolymer can reduce the anmount of time required to
cure the conposition as conpared to the use of UV light or therma

radiation (i.e., a heated oven). For exanple, the tine required to cure the
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del ensipreseohin the denigheedyt thaeduch éheygoakentiation héthe atrteapiaing meaterial detheclevisedi es

manuf a e i e I f1o | fferent
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e

devi ce body, the polynerizable conposition is in direct contact wth
vi nyl ancugasic %&wﬁ-y@p@r@h@n@rgaﬁwve@h@t% derfexe@plef dirdedly eels in tha gt least

opht haldﬂe%até@@d@%ﬁé@%&gﬁgﬁ%/t%%tg%%sfQéejrﬁ .iflevice body is thus formed in

direct contact w e vinyl copol'ynmer. I n sone exanples, when all
of the [@@104¢ e- froanoiieg exeonyple,ribe sastiag eduttomnganicemptikewstenyd ansdqoedisl solution
OO L g SRR BB S5 Ga BEL TR o B
refers solveh@seRroGRsE thé psRPiar8hded Gat M:1iTR! £fuBshissdaltf RBBRNS, buffer solutions,
surfactant solutions, wetting agent solutions, comfort agent solutions, any combination thereof,
and the like. In one example, one or more polymeric wetting agents or comfort agents can be
used to wash the present device bodies, or in a packaging solution used with the present device
bodies. However, it is understood that the present device bodies can have ophthalmically
acceptably wettable surfaces when washed or packaged in an aqueous solution that does not
contain any polymeric wetting agents or comfort agents. Thus, while the polymeric wetting
agents or comfort agehts may be used to increase the wettability of such devices, their

wettability is not dependent solely upon the use of such agents.
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or nmold nenbers of the nold assenbly follow ng curing of the polynerizable
conposition. As a result of the denol ding process, the nolding surfaces or
nol d menbwoomra3separ at ed from each other, and the devipce/dmdiyi/oservai ns i n
contact with, or attached to, or adhered to one and only one of the nol ding
surfaces or nold nenbers used to cast nold the device body. [0088]"Dry"
denol di ng processes involve the use of nmechanical processes to separate the
nol di ng surfaces or nold nmenbers of the nold assenbly after curing. In dry
denol di ng processes, the nold assenbly including the polyneric device body
is not contacted with a liquid, such as an organic solvent, water or an
aqueous[09803lt | Gallewingntplease afeths| dévies Podr elsem thadmplding sbffgee(hleonmrald
assenbl y j i VRS i y . o) t
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inspection using an automated inspection system. The yield of acceptable device bodies can be

a yield of acceptable devices resulting from a particular processing step, such as, for example, a
curing step, or a demolding step, or a delensing step, or a washing step, or a packaging step, or
any combination of processing steps.

[00107] The vinyl alcohol copolymer can be used to cast mold various types of
polymerizable compositions. The polymerizable composition can comprise at least one
hydrophilic monomer. The polymerizable composition can further comprise at least one
crosslinker, or at least one initiator, or at least one tinting agent, or at least one UV blocker, or
any combination thereof. The at least one initiator can comprise at least one UV initiator or at
least one thermal initiator. In one example, the hydrophilic monomer can comprise a silicone-
free monomer such as, for example, 2-hydroxyethyl methacrylate (HEMA). In another
example, the polymerizable composition can further comprise at least one silicon-containing
monomer. In yet another example, the polymerizable composition can be a polymerizable
composition which, when polymerized, forms a hydrogel polymeric ophthalmic device body.
[00108] As used herein, the term "hydrogel" refers to a polymeric material, typically a

network or matrix of polymer chains, capable of swelling in water or becoming swollen with
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organi c solvent, water or an aqueous solution, during the denol ding
process. Followi ng a wet denol di ng process, the polyneric device body can
remai n i rvoant2zas949i t h one, and only one, of the nol di ngcIeB2ati@s1®r nol d
menbers used to nold the device body, or can be released fromboth of the
nol di ng surfaces or nold nenbers used to nold the device body. Wt
denol di ng processes may additionally involve the use of nechanical nethods
of separating the nolding surfaces or nold nenbers in addition to
application of liquid to the nold assenbly, including squeezing one or nore
of the nolding surfaces or nold nenbers to deformthe nol ding surfaces or
mol d mevdier (4)hydeggpl ganradsopbecrmsigrséoaddo baa matenial tleat aftaink avates lin pm gquwlibrivse es  or

mol d negher$;.d t i  f S I ?M@y
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an adhembtegalbolmdiuding bphthmlhdc akeseed)| dcmtart mgetshard cdiftest Bhseaditiat aenahter
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apply B 4 WP R S Bihen yios U eydhesh s st e el o or
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denol di ng ﬁrocess, it mwy be desired to have the device body remain in
cont act The ydregebarayihed siticons ydiegebur siieanedfeeryidergsb msen, essantipllasilieonener
t he firﬁ&ﬂgﬁﬂﬁgﬁ second nold nenber, follow ng the denol ding process. In
hel p e

order to device body remain in contact with the desired nol di ng
sur f ace[0810%% | Thergamine'tsjlicoeahydmgelb ®r dpifitérechydoogehenatdriab't refars seee padicniat di ng

surfac r d . er, .f.or anpl e,. by bl ow heated air..on the back of
The ol g Elp HEAE « il (RLAHBIShing Farhdint oy SXime A St e Sedd

nol di ngypidilfyagrepared prdrdhﬁﬁﬂb%ﬁ stlRBneentaiirg @Enorhe Witk sofleftidhal By @vpHIBe
chilled air on the back_of the nolding surface or nold nmenber. or aeﬁéglng a

chi | | edWoragsl preewysyned stlicomehydspepl pphtbalptia dedecyis apwiphthatemip dpyice, dpelu

appl i caf{iGbn O rddkif ' I Iy, ling surface or
nol d nenﬁernb%?%?egggﬁg?%?ﬁgwggﬁggﬁ'ﬁ%%gﬁ? gﬂaffﬁ&$?gm§g%glding process can

al so hdPpli0he s ipokynisoidgble wompasition ican dend @otynwirizhble qeenpositioh arpabd df ng

surfac . | ch. er (i.eq..the first or secpnd..nol di ng surface .orn,nold
rerber YRR S ORE REtebb e ot bQmel 30 T8 S o R BRAZIES e
t 0 haveotdpesifioh yae rcompeisy iay @t hedy oh€ BHiconicontaidiigagionyinth ahd1 @) S€deRd of®! di ng
surfacg}gr | d nmenber _at the end of the gagnjding process, heat can be
appl i edVeewphiks manamels Ip fhe pilicare hygrageh pobmeariratle Gompgsiionehscat 19ashers at el y

bef or e trodHilicMbroRfer d8EdHbiG dHyARSRRic Moone itCANREnARR U thdt 18ast
tenperature bel ow the nelting poi'nt "of the nolding surface or nold nmenber.
The heame dudrdphiligpionesder ean eospriset a afrylamidd. Thenat lsag rongssiligomrcoasedning e,

| ess / / . I 1 2coNn . | ess
e IR LA R HRR AR AR oS oo A
[ 0091] 'ndeoers ihagihgreherdscula wéightpgeates shanf 3,080 dakonsg Ttheeatdieast aae xlibynf r om

t he one nol ding surface or mald nber with which the device body renains
in cont®8BPIN4IE BIONPRET (it SPRGTSY o doak v SHEPECRRIAIES MORORS: ABATH AR y

have be@fferet Paimaietd of polﬁnﬁﬁmlgigﬁ@p@raaaezﬁﬁereﬁsm%@ﬁlah%egh&. OpighansitRg” My
refer to a process invo V|n? any opht hal m ¢ devi ce body, including an

ocul ar silisees hygieagl pelymesgiecompesiomsdy . further comprise a diluent such as, for
example, a form of silicone oil. In a particular example, the silicone hydrogel polymerizable

composition can comprise a comfilcon A polymerizable composition, and the polymerized
reaction product can be a comfilcon A polymeric lens body.

[00111] When the polymerizable composition comprises a silicon-containing monomer, the
composition can further comprise at least one compatible crosslinking agent. In particular
examples, the silicone-containing component may act as both a crosslinker and as a silicone-

containing component. With respect to polymerizable compositions as discussed herein,
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[0092] "Dry" del ensing processes involve the use of nechanical processes to
rel ease the device body fromthe one renai ning nolding surface or nold
menber wiwb 20dwabosbhe device body is in contact foll ow rgTidBR200EFDIdI NQ
step. In dry del ensing processes, the device body and the one remnai ning
nmol di ng surface or nold nenber with which the device body is in contact are
not contacted by a liquid, such as an organic solvent, water or an agueous
solution, as part of the delensing process. Wiile it is possible that a wet
dermol di ng process (involving application of a liquid to a nold assenbly
including a polynerlc devi ce body) may be used prior to a dry del ensing

pr ocess' compaiie’mspmpesnib riefers tﬁggompmwdéfﬂmhdwﬁgnppr@a@é gnp# ipglymesizablelr y
delen5| S d ocess
ar e e asBREsor { B8 yieiKioft Bk SRl AEA R AT IR PEL R M0l
exanpl eachquams dg@ nilowsobhmeadtyrewalt erpolymemm laqsuboal;s fioal thei compasitionl Faf s@me t he
devi ce bod S been r Ieas d.from bot di sur f gce I | d_nrenpers of
Che. ol SPriRooge 4 renpe o corpS iRty B wBEHS oReorPruRe Aol at B ng
sur f acegol éhzmiedcdm;sd@ﬁrosl) is lifedofe famAaPdBtact 16HsYy °‘a&h§d1ﬁ>ld’rgccnﬁmeﬁts dray

i nvol ve the use of vacuum apparatus to lift the | ymeric deV|ce body fro

m t he ow@flnoemw Pﬁhﬁél wier Paymerizetociosn anpalymerislsay Wyt, Rreghee A lens thag das
cont act , fo@ls afl heade@Rletisng & 6Rd A dT¥nd&! RS '(é'gr I&Ei&fxﬁ?estré? gr tcéf,)at

|nvolve S ee | the one remal ni ng nol ding surface
| east paoduled, eﬁSlItﬂrmhgtﬂlhaCbond bet ween the one nol ding surface or mol d

menber he, e s bod A.dr deI sin e nyol ve air
bet vveenﬁpﬂlgt] edgl\éI oﬁ?}n 8’6‘ gﬁ E%P i ﬂeécél& dT g%rgm © ers W%qrgr%nber
to at |masihalpaverigal hmlém&akmmeobcangollyﬁteﬂe@rpldang deriigedd bgysian@dxélngon
mol di ng _surface or mold menper. A . dry delensing rocezf may i.nvol ve

i nser t | HEOBAPEIPhYE 18H6| scRRringetechmaussd ge laffrlnﬁlﬁewawms e gaAY hb24ol di ng
sur f aceyiko ke MABlecti@r dkigh€dd %he%h{ekal)f b p@fﬁff’éf hh®e @B{%s%tééee@tﬁert he

devi ce body and the nolding surface or nol

2012/ 0 Ii8od9PaRrgrR200k s 18iht 00 gss}rﬁghtramagg r@lﬂ%ﬂd\?&mléhtn gnéirdl ther gase of
del ensi I r| i S Ty

exct  act aiesrouFpBRL RS, S B bt s e A PR, G0 il P3G
sol ventmdsiaaeaf weighti déterﬁhlinaltlﬂn:acdnl puieadiBsrevided by yhef suppliafif ast pogded in the

sol vent . ternatlve denol and .dry. del ensin .he
v iaglAgin Bl bishb Solbreages hethin S olpen iy B cBgRTR i
packagifgr&Réi tan r]are:@s@h@@ls o';mﬁ polahidrk iheRsh rdfB0RAhe Wiimbed @h&asd RBDIREREESSES

i nvol ve the application of | iqui'd such as an organic solvent, water or an
aqueousvaghtyBpnmolecplar m@ttdwrmmﬁl@@s, m@agbelr-a\mﬁaaeh@dowelghte@f@raﬁen gambe di ng

surfac I i |.].ow ng
the. aerbraRl SR Rt Wb IQEHAPY! EBet RNa) rduSRBRE ech b 09
wet del@thei methpdsdoe sagaimg frugledubar vmgmwalsles cesi g Ize wsad usunh apthansd oSentlo I ift
t he pol yneric,device body fromt ne renalnln surface or

ooy S, O e g L G TR Mo RY tER s Be s goiaf deprotsian

Opt i onalollihg-poimiRleva@big 1% oblofl PeSsise) T8 WettnSite hﬁﬁbé&d@vekh%b bl ERA SR br Means
to assist in rel easing the device body, such as, for exanple, squeezing the

one rerths Hicngf Kt deatipringrteeluiquss. WERniiHERbontQs iscomeRrgto &ﬁmmewelahteak

the bond.hsd %@]5<@ fge nol ding surface or nold nenber, blowi ng air

bet ween %hg Mﬁ . eﬁé devi ce body and the nol di ng surface or nold menber ,
or insdf@ildy aTlpar \ylydl@phrhoity bet ysleophobeitg defe a ofubsthnced eari be dadetynisadd usihg

nmol di ng,_sur

he. dedritniBay Share ST a it -SarpscEoor R fsbes ks WiuBAY 10F! weer

purposes of the present disclosure, a hydrophilic substance is a substance that is visibly soluble

in an aqueous solution at room temperature (e.g. about 20-25 degrees C). For example, a
hydrophilic monomer can be understood to be any monomer for which 50 grams or more of the

monomer are visibly fully soluble in 1 liter of water at 20 degrees C (i.e., the monomer is
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[ 0095] I n one exanpl e, when dry denol ding and dry del ensi ng processes

foll owed by a washing process using a liquid free of an organic solvent are
used, or wbenizwso4denol di ng, wet del ensing and washi ng PCOGERSHNDSUBIHNG a
liquid free of an organic solvent are used, the resulting device body wll
not have been exposed to an organic solvent during the manufacturing
process. Wen such a device body which has not been exposed to an organic
solvent is subsequently placed into a contact |ens package with a packagi ng
solution, sealed and sterilized, the resulting device product will not have
been exposed to an organic solvent during its manufacturing process.

[ 0096] Téwdulilé gua dlevabpf a‘ehl:aaitrﬁ% hvet/wiein eleim | adi detprpinsd esing 4 bendeed skrkedlask ng

or “an e &S ke iR BRa ey SR ATERR, U8 JRERERSTe SR EEELEY S

an aguekdtsingsio |alih(brﬁ>lihdi)ftha’ﬂ 1sovleeefsl$1so1®1amdamhmebus gotutase sodnf e:m;emure;f such
di ssol ution of the vinyl ?hol copol y I n anot her exanpl e

2012/ 0158usspericcspally 1@1511‘[1 phases are present in the aqueous solution, or such ttﬁat 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).

[00114] 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.

[00115] 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.

[00116] A "macromer" refers to medium and high molecular weight compounds or
polymers, which can contain one or more functional groups capable of polymerization or
further polymerization. For example, a macromer can be a compound or polymer with an
average molecular weight of from about 700 Daltons to about 2,000 Daltons.

[00117] A “prepolymer” refers to a polymerizable or crosslinkable higher molecular weight
compound. A prepolymer, as used herein can contain one or more functional groups. In one
example, a prepolymer can be a series of monomers or macromers bonded together such that
the overall molecule remains polymerizable or crosslinkable. For example, a prepolymer can be
a compound with an average molecular weight greater than about 2,000 Daltons.

[00118] A "polymer" refers to a material formed by polymerizing one or more monomers,
macromers, prepolymers or mixtures thereof. As used herein, a polymer is understood to refer
to a molecule that is not capable of being polymerized, but is capable of being crosslinked to

other polymers, for example, to other polymers present in a polymerizable composition or
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processing aid can be a conmpound that assists in washing the polyneric
device bodies or that assists in the renoval of an extractable materi al
from t he wolzgrerssodevi ce bodi es. I n yet another exanpl eCTidB0rsc®Ssi ng
aid can be a conpound that hel ps protect the device body from damage or

def ormati on during processing, such as, for exanple, a surfactant,

i ncl udi ng Tween 80. [0097] The term"surfactant” or refers to a substance
whi ch has the ability to reduce the surface tension of water, for exanple,
wat er or an aqueous solution in which the substance is present. By reducing
the surface tension of the water, the surfactant facilitates the water

cont ai niwingtthe rewtiémof monpmesemagmmesanddrr prépotyreerp et fomer otherdmwyroes boaly

whi ch ha not eV|ous been subjected to extraction processing with an
organic ernﬁchnmﬁﬂ‘énlntlnately contact the device body and/or nore
effecti molw]was\h"mmem‘fa Iatdropiisd pelperngipiiallaimdane sewn rdsslitkhexrel éorineé  body

fromthe device body relative to fhe water thoyt the s facta t
sur f act BAVeToRYBMER Chaipg Q¥ repvplgnt gorgigrqral@f Q??%Qﬁﬁssﬁ &t éf%ﬁ%ﬁg%t does
not aCtné@WB&CJathélﬂdé hﬁ‘o 8t nio?@?élyﬁl@ﬁc @Bﬂnﬁéﬂeﬁ{s hid 84 ¥Rlule @h iflefeRtMeing he at

| east one nmaterial . | es of Surfactants |nclude without |Iimtation,
Zwi t t ernedwpek ERNY mcwhlnh §ni= pelymer igplvsically entangleciifh a we@nd mh/@erswhélé%t ant s

| ncl udi g f00 AR, ;?1]’ m@?kd&?én?%r?ds%‘éﬁbeeﬁ%h&ﬁ'Bﬁ%ﬁ{ ﬁ%ﬁ;ﬁn%? ca tarape(alfp Ter s

or pol oxam nes, ed surfactants, "and e an ures t her eof .
I n one @mhnﬂkewmhmﬂcbﬁnmn@ﬁheumh&ﬁtants can be |ncorporated |nto t he

pol yner| e ositions. descri hetein,. in washi |qu s descri bed
her ei n, foﬁﬁzq{]he%ﬁggﬂtﬁaeﬁﬁraé@glﬂqt% g sgéllsbé el et ﬁomgﬁatl AT MY on

t her eofdlffkﬁﬁ%ch%asnm ﬁétwfoﬁ& Foad, BE wWhikdh sttiedit Ghe aPHInvHeRGed t@gl p@llP’hﬁnzed)
ultrasonic energy can be applled to the liquid, the nold assenb he nol d

nenber (&y/or grosgthiaaker inythg presgreeaeleths yother nmbh%t prefubstentiallyewithops apy 109%%% c

energy r(s),
s BE RS A0 P et e b B oS o EBPRe
nDIdlngx$wmkadn¢m)nmﬁm0ﬂnbmonﬁmhpa@$ynn@rEmmhmessﬁﬁhbhyduaﬂ&MQmapbHﬁéd as

part of a wet d di 0 or applied to a device body and one nol d
member SYURAREPUSIFNS, Wéﬁhéhﬂ |ng process, or applied to a device body and

a nol dipg1aygr f AcesasioPN" @ferd tovatpotigh@RSicagiodr Hoess whehe at RamesRt off e of
the liquid can be about 90C or |ess, about 80C or | ess, about 70C or | ess,
about ehtersRt pelymersals supssginked Whilesy leagh one ollre RAlymEsis, nagrerastinkedsGe or

less. WRe203RbAh3RASRAL 2L HoRR1IR4inked polymer is distributed in and held by the

cross-linked polymer on a molecular scale such that the non-cross-linked polymer is
substantially unextractable from the network.

[00122] Hydrophilic Monomers. Hydrophilic monomers, including silicon-free hydrophilic
monomers, are included in the polymerizable compositions used to make the present silicone
hydrogels. The silicon-free hydrophilic monomers exclude hydrophilic compounds that contain
one or more silicon atoms. Hydrophilic monomers can be used in combination with silicon-
containing monomers, macromers or prepolymers in the polymerizable compositions to form
silicone hydrogels. In silicone hydrogels, hydrophilié monomer components include those that
are capable of providing at least about 10% (w/w), or even at least about 25% (w/w) water
content to the resulting hydrated lens when combined with the other polymerizable composition
components. For silicone hydrogels, the total hydrophilic monomers can be from about 25%
(w/w) to about 75% (w/w), or from about 35% (w/w) to about 65% (w/w), or from about 40%

(w/w) to about 60% (w/w), of the polymerizable composition.
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[ 00100] Foll owi ng rel ease of the polyneric ophthal mc device body fromthe
nol d assenbly, e.g., fromall the nold nenbers and nol ding surfaces used to
cast nol dvoOhei12dasd4ge body, in one exanple, the vinyl al echaB2opsiyaer nay
no | onger be present on a surface of the polyneric device body. In other
wor ds, once the device body has been released fromthe at |east one nold
menber conprising the at |east one vinyl al cohol copolyner, a layer of the
at | east one vinyl al cohol copolynmer may not renmain on a surface of the
devi ce body. The rel ease of the device body fromthe at |east one nold
menber can conprise a dry denolding step or a dry delensing step or a wet
denol di ngﬁlepl\@nomewethaﬁmlaerbsiin@uque@. the by drophitig manogwsetypicallhposgessiat e
body frgm.the at, | east .o I C Y] . I o] Lhyl

Al conol (ot Atk ARIC ARuTP (oo 3P Hest QBT BloBRYE plgra B COE ALEY,
may r enBikdingdésLs pdlyimerizdiieiidooble tonds ikvdudde Yorcexabplly viayl, bayle, eaethicrylic, t he
sol ution. However, when the device body is present in the solutjon he
Sol ubi | FRAEMEL FeBHCRIaTAR: Hmafiecelot By pr%neeaswb?nﬁ’o‘§awmb%a§% ot be
chem cajihylcabait¥ SdiGAk! B-Bhji1acRAtna 'NJOEHPEI BdtalParl RWihASRIdRIddubR Hhavd. ¢
body, and thus in this exanple the vinyl alcohol copolyner can be rinsed
from t henesgampde &F hydsopldld aeoriopwys aes MiglyhowwaininE olg-&.r e astylicheonginipgast

. . - e , ]
can be PPRELETs ARy ERARARG bR, JSln i B MPmE Py T
under st thedsdlveatbetubel gardisbnking agamksubi | i zed vi nyl al cohol copol ymer which

may hav n {.n.contact with a.device bo surface while . .the device .body
it pr eaPET M AGPRIR Hinxlison Bt e aS e ek R inochpupiSd agls checpEg

al cohol ofcap Ptk Ness UkfdlleN QitBbIR- 1ih@iba 1ihe DEROREN NH-WRANaéthERs te/.?.aminyd evice
body and the denol di ng/ del ensi ng processes used, follow ng denolding and

del ensi mgtolidpe QEESN-pist Nragthirbacstas)ide  WA) Nty -DY-ethih aelaindds RyvidYleps,

| ncl udi QRSB RE S REvi ?l ?&n&hﬂ@é‘iﬁ-ﬁ@}&&ﬂfethy?ﬂziﬁu&%aﬁg Niéa%xﬁ‘;?-an

organi ¢ sol'vent, water, or an aquedus sdl ution essentially free of a
or gani calavhes davinylTéstervadhtha dikstand magturbe theswfl ©oe ekayaple difra vioyl-chaltpinisg f r om

t he device bodies, .t xtract teri r t he devi ies, or .t

hydr at MOREG el Re AT ST TR R AT e MigtEY W BRS SR paliped do
renove dHIGENNECH +08], deNidesphilad Ynonbmerse Fich tibye Bet @bor@brapdr irit@l thy
reacted nononers fromthe device body, or to increase wettability of Ehe
devi ce Bobuyerizablg gompesitione alsoanipelade tipeirephall HponegIett | Bish cah Iﬂ%%lmeéla an

or gani G3ANMRRL @MAS HUERHRyNUtdcAate] QbOaRiethasQINENT 2 hdIExREGANI C
solventcégn conﬁ?{seﬁa vo?apiIeﬂ%rgéﬁﬁ% ’V§$%012/0f384 5&T/GBZ%11§%€%?04
sol ventmethasylamjdef o¥-viayipyplobidore (MWVELidnd pdlyethdéneghxahplomsmethagylage i e

al cohol s_.can_include lower. al cohol s,. syugh a r f th I |,

ot opandiid i dup il ERORR, malaleToM " e ba TSP e e S e
ref ers dngpleyedor gani ¢ substance having the ability to solvate or dissolve at
| east on terial. The organi c solyent can be ysed to dissol ve ynreacted
mat or i 400123 i | {Reeardanss wm&ﬁpw,em&%&&m@ﬁﬁfoas-ﬁalflpﬁégqn_& IEPEBOA 1 i ch
has notmpdedr kS ing RRRD tBHOLRL pBHniPizeME IRRdIAR BFRABESS bitd-of ifs aifecananpl e,
the material is a material that i's not soluble or does not dissolve in

wat er crugitirea quaiioasstvsotruiresrer fhwr pripmprigablexingsional gieapsnaeerei mpltifunconal

mat er| %oﬁolﬁl?e% shch /% biﬂﬁqcﬁﬁxllaﬂ R %iﬂhctﬂ)%ﬁﬁor”[%afﬂl'ﬁi%ﬂg"rﬁo e{P.JSHe b mPRt Ry OF an
aqueous solution, i.e., e material has Tncreased solvation I'n the organic
sol ventsilasnconpiinkidg agentmthat camrbeaned mube pslysetimhlotmpdsitions tiiselosrddandic

sol vent, i.n. coptact wth such an.unextracted device body is effective to
sol var dngoc B ofpetle NS BRuAEE BT GiEnE® o et Bl or o
i ncr easE(mdiigas9lawat bP Npsly(16WeS AiMBerte) alydsleati@hctpst§hike,t B Bfwdreakylcane
material present in the device body to reduce the concentration of the at

| east chenctnpaylats, oh divisyldethese opodiyinydrsulfgne.equcdi- t #ied domesibenzene.onr of
the at terd I e I o] | ody
troat ed e h ARFIR  FlRIIABIE of SehFEr AR B aaRAL AR of pEHBE ot
wi t houtdi@idthja¢rplate, thenethytentbiothath)ganylamideg lov gnlly] phthatate, iediad@dhilalate, or
conposi tion including | ess than 100% organi c sol vent, for exanple and
without limtation, an aqueous solution including an organic solvent. In
general, an organic solvent acts, for exanple, directly acts, on the at

| east one material to solvate or diss®®ve the at | east one material.



[ 00104] I n another exanple, the washing solution can conprise water or an
aqueous solution essentially free of an organic solvent. The aqueous

sol uti on wezerntdiaddby free of an organic sol vent used topraagiB20h@sprogsent

| enses can include aqueous salt solutions, buffer solutions, surfactant
solutions, wetting agent solutions, confort agent solutions, any

conbi nation thereof, and the like. In one exanple, one or nore polyneric
wetting agents or confort agents can be used to wash the present device
bodi es, or in a packaging solution used with the present device bodies.

However, it is understood that the present device bodies can have
opht hal etheland glyend dapethidrylatedECABVIA) qu tfigtheenengizen] WimetberrpateddELEDEY). ion an

aqueous O t t.C i ny_pql. i ing :
cant or Mgl CHALE" afRST B “PRGLIE GBI S BRBIER AL |
may be (BEADMA), o€ aepsembinetioethiest. | Ihtoye @kasplenthd eviss-dinkingagemt capthtradal ity

is not dependent, solely u he use of suc nts. WO

2015/ 0136 FeRETY e B T 60% 08 15k 8T PR SRS aidE b 30 RIS € body

from t hRsdTRlafi 00 84chaCe(SitalBl tHOlcthsIRIKRRY GSntsOhreMPlesbrSh QP | pslyaitgizat1é

used, one or nore optlona__mashln? steps, the device body can be pl aced

into a plisose ehydsegat asempesiing ip t teladivplor smalh ©fal pareres ng s woharerizatle one

exanpl e ol N r LSeE 3 [ Y0, -

b1 1 ot er°leRgty Skf'as 1R HhRRR R PaGRIRIbAC B W IHERIEY 6 RO TR (uADF or

aut ocl afromgbotie). Padvagrtouatebat 5%otvdiv,i arrfeons abduwldl 2% Gw/vottembbutzl. g (Whe),

package. [0Q010 In.one.e | e, t.ne method of manufacturing an ophthal mc
i eR st B atioe

devi ce °Pn a yield of acceptable polyneric

devi ce [00ti@s IMa3bme Sexainds! ohdak Mod 6f hdimonereRt alal ecdmirisaedrbslitigug ce
bodi es nade using an essentially identical nmethod but using first and
second Iyastipnalitrbdes Benppnanergmigy ke mulidenclippal) B sehorasedplbeyweer ofi Akt ead
of the Ay S I @ | 8Likige The
yield J@hggggﬁ%gﬁpgﬁté€¥ggﬁ%g3?g§:%gﬁﬂﬁﬁpg&??grgggpg%g ne%?ggfﬁégacce%table
devi cesfungionalityi &l dptbdnabpachdherine@iomeracmeptebl @ gepblyesr Fhe gpssliokiog
accept abl e. devi ces can be a vield of .deyic found to be free of vi 1y
ot ot AnrEiENe b B8 PedburthE gt uenRtls! ol 10k, Al dsigh g e

aut orratagnfbdng Spelcis, ﬁb"rdegxain@ga, ameasﬂaeamtaleg (@v{y@)paclb&s@ alla)(;a;tssge v/ whhet lyaisefdsb_uof
accept abl e device bodies can be a yield of acceptable devices resulting
froma H%@fW@@i%F“E?Sé@QEV%@QEW@@; such as, for exanple, a curing step, or

a denol[gon) St@E’eﬁlpéili@oﬂ%rﬁﬁﬂﬂggcq%ﬁ&ﬁen@rco%ﬁf‘@@ flﬂo &18hle RhctorlPEKAGE NY
stevor any conbination of processing steps. [0010 The vinyl al coho

copol yrageh casn vinel,usessilatey mathacnybited scaylemids, tpptbacrplamids, yNeringalkicem, N-
conposi }:i o T ri: I oSl tJ On. Lol

nyar opry PAT sy IR A L TRCLERE o b0 TRRSI AR AR, SRITRNISH & i fiRlgRe .
| east ame bertasal omkeatljicoarcoatainieg atonomer, iimdladiag arsilicoh-cahtairéas tovo awldenlat | ng
agent, or. at | east one. UV bl ocker, or any conbination.thereof The at | east
one i ni't§ SOOI OB ASH ISR ARAMEIEIIGRBION f RIETE SHMARING PrOPRLEIC &Y

t her malcohibidatigh HeredfNarliNEhfdt8pMIi® monbRePNERRBhd hér, BRNQ FRIssBkiinCAIRE. 1€ a
silicone-free nononmer such as, for exanple, 2-hydroxyethyl nethacryl ate

( HEMR) .onp gxappieHbe pelymepiable eorapqssioprad thezpipieat diselpvie earoepneniise plleassdro
conpri s§: i Li.C it ai nj. . yet | e,
the porpicarseo B ingAindiiiorait S0hE U RGONIRE: 1BiekE pRNIREL: SRR
when pabytapingepohontssha nimydreogpeful rothgmeesent lopdet kah be Cowbd\in €S Ot yNos.

[ 00108] e rein, er %ﬁlgro v ref a ri erial

typi cal%’@&ﬁemﬁ& %ﬁlﬁ ’ o‘m oil rre‘g?%ﬂ%lns‘ﬁ;@aé@bl %8%43/@5\&# ’ﬁ?wli’ n

wat er ;99910 9Msm e8] 15598 IVa7Ash anVs 208.296) 183 OPUET/ AppRi0a: ln0 PhBId4tion Nos.
2007/0066706, 2007/0296914, 2008/0048350, 2008/0269429, and 2009/0234089; and Japanese
patent application publication number 2008-202060A, all of which are incorporated in their

entireties herein by reference.
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wat er. A hydrogel can also be understood to be a material that retains
water in an equilibriumstate. The network or matri x may or nay not be
cross-| i mMkeadoidsrsegel s refer to polyneric materials, i RchrweBng/Epioshal mc
devices, ocular inserts and contact |enses that are water swellable or are
wat er swell ed. Thus, a hydrogel may be (i) unhydrated and water swell abl e,
or (ii) partially hydrated and swollen with water, or (iii) fully hydrated
and swollen with water. The hydrogel may be a silicone hydrogel, a
silicone-free hydrogel, or an essentially silicone-free hydrogel. [ 00109]
The term "silicone hydrogel or "silicone hydrogel material" refers to a
partic u[0§1281y diTbg eblynieaizabla soumgesitionssfor iuseas (A8 ibed hersiminty iselgorener For

exanpl e ane hydr e I

S 11 Conn R DAIcRRRIE aHERERS el Rl e BRTADHRE s PR LR Aefbr uch

pr ecu (r]I ssili&n-fﬁeeshydlrmﬂblchyrdmaagak irbhleh adithowt lﬁﬁl\t’dtﬁ:)ﬁ agyhn ampht;:ﬁmbqy}ic acldvi ce,
inclu ing g vision correct conta ens Cc ri.ses.a silicone
hydr oget™ 3. derbiahugs theRyEy Byl fg}/ﬁ@?ﬁt&%ﬁl@ c%ﬁbagtngfna‘ﬁmb 2 1pe g more

pol yrrerlhy%i?@h@b&%ﬁ?féﬁie}é lggyg@ggplbeecpf formng a silicone hydrogel polyner

when pol'ynerized. The sillcone hydrogel polymerizable conposition can
conpr i si01Y9] at Illustiativecaseylisi npaesnere svhichi ¢anrhy ysed dirte Rphmes)zable qogpetitione

R L e e e i s

with arhyﬂmxya@ayl gnahqmymee (HEM Aashethamylivy dieslphadrylee moido nraethy:lamﬂtaomiﬁw se a

s A e i R A e U S R

havi ng gahBlec ¢l Bfal WEyHH tm@bﬁet e6ntbktas i ad @R ot tangifg fibhealkiut Baa(s;wmm@
silicon-containi ng nononer can conp rise at least two sil I con- conta

rmnorrer%?oub%lcflﬁ (Wé‘b’} Ag thei quﬁﬁ@rrﬁabhﬁmm@ﬂ usel {mBrepaas ligpns fens'
differ t: % (W/

pol yreriTep G R be RGNl an ok Ahkify roifartht 1 GATG, Y & Sa8 ‘éos/ Gor-

exanpl egr feond avout d):’r%s{wt/w):torabom 30% (wva, qfethtt Pdwhamzaémmmsmphe sili cone

hydr og y r.i..zabl.e .c sition ¢ ise.a,conf] V i zabl e
conpos ﬁlppﬁﬁ a d’%ﬂgalpgp’ ?a ?8‘81’?%"& ti oﬁ Olggen abgeag&lgé&% n"?s 8‘{1 clgﬁhéﬁ
pol ymeriefisel embindhéhetHodd ddstlibdidieinften pb yrivkuidezdbitiondaoppshdrtge.gconpot ses a

silicon-contai ni ng nononer, the conposition can further ¢ F‘r]é,% t | east
one corfpeeilpatoEs é’é“é‘! ISriIerR TBQE ﬁltermﬁhlnﬁ%i‘F‘tr? Qe nare pfitayiolet () initiators,

sili Cor\ﬁsﬁl@rlfgﬂ’t Hitors OSROBindIRdY tRGLofASnd@E ke, SHetsiShoRKEV aBstb@Sigants

si | i cone-contai ning conponent. Wth respect to pol ymeri zabl e conpositions
as di scusmagohadsgion UVV@hztimpcm@gprab‘sp/r@zommg)w@@@Igmematdan%agents
Cormonenglrsmc’rgblelr go ¢ Oou%(a a(tjnrgi%}t étpgt‘h M:cﬂ]ivegm?ﬂe RS eaﬁ‘tiltir\]/@" ¢ QI%J ¥ Lt Z(ﬁtth?
corrposratron pri or IP% neri zation ngle t I's stable for
a dur atpresenodisdlésomes ﬁﬁﬁﬁ]ttﬁi eorhgoual lod wnyeleuticat hgdsm pﬁfvuk’edpn lthyen@esent h)@insgeﬂ)ody
fromthe corrposr tio r SOne, .Co ent s ntrati

found t8uiget ey Il“fﬂl@l[:’ e&ﬁ’&?ﬂ"?’é‘ﬁ%ﬁnﬁfﬂe Rﬂéﬁ’etlFFéﬂB’gf‘iﬁr‘?L?qng%fgfé‘S B%&tg’ﬁtult on | s
used towﬁlertmn'atﬁ&@tﬁgtf&rer&nanu@mabf@hydm%@maen&@ are conponents which,
when (\)/rrerr zed fform a polyneric | ens body, produce a |ens that has
adequat[@ By si the pelymesnizabde campesitions ey g@Bprissons @rompectmtraé?rscwog‘n S,

adequat, tr 003323, ThBLEgul ar
wei ght " l% C% con?ég)\'{1 le@qﬁtlﬂ%?%/%?ﬁdtj 1%31?{1%3%%5@5?%&?% g to nt r1te no?n nal
aver agemnmtom; utleaumtmss lefvirg ptitigirefl] temperatark) gandest wedi Fmdnﬂgncs; @empkey usi on

chr omat a t scatter hni trinsic SC

ot or mipdED G0y Rt 455 By PORlog R oS BHacr wplsaissiAbe sETBRY IR RMARE ext

of a palyFelisobafyriftr@NPr egaBN, as BAZO@L64H, NUDREL70BKET, 20ememyIenthidhitii) ght

or a wevght aver age nol ecul ar vver%g v and in the case of vendor suppl i ed
BT

mat er i VAZQRI5R), depeﬁé éﬁélﬂs@ﬁéetb qyitrilepy pi cY AGORHD: basid®@dof ahy-such
nol ecul o £ p roif
not pro\%tﬁ@&cﬁﬁﬁq{ eé"%g agl g@ﬁn'%t erré%ﬁ ﬁig}lég(j@y%&qﬁ r@%@é&g??ﬁf#ﬁ@t‘ﬁht@o
mol eculmmbee(ightd, B, 6fp8& e )sis therCdlsivd teppembire atewkich tie hatfelifp olf theanisiatoor  of
polymers herein refer to the nunber average nol ecul ar weight. Both

nol ecul ar wei ght determ nati ons, nunber-average and wei ght -average, can be
measured using gel perneation chr omat o raphic or other liquid

chr omat ogr aphi ¢ techni ques. O her metf®ds for neasuring nol ecul ar wei ght
val ues can al so be used, such as the use of end-group analysis or the
nmeasurenment of colligative properties (e.g., freezing-point depression,

boi l i ng-point el evation, or osnotic pressure) to determ ne nunber-average
nol ecul ar wei ght or the use of |ight scattering techniques,
ultracentrifugation or visconmetry to determ ne wei ght-average nol ecul ar



[00113] The hydrophilicity or hydrophobicity of a substance can be

det erm ned usi ng conventional techni ques, such as, for exanple, based on

t he substwoceli2iagaeous sol ubility. For purposes of theprprasentl/adisgel osure,

a hydrophilic substance is a substance that is visibly soluble in an

aqueous solution at roomtenperature (e.g. about 20-25 degrees C). For

exanpl e, a hydrophilic nononmer can be understood to be any nononer for

whi ch 50 granms or nore of the nonomer are visibly fully soluble in 1 liter

of water at 20 degrees C (i.e., the nononer is WO

2012/ 013949PCT/ GB2011/ 051104 soluble at a level of at least 5% w/w in

wat er) mssobitie isni (nteirs ilingg the E’mm&nsﬁéki@atbtmcrﬂ?@dlh@@ira@e rylanletfeom

per sons rdi.nary. skil h 0 i C. S

her oi n. DRco GhfSREe Bt b3y Sy @final Rl PR Gretinb 06Re REpHERE

room-t editﬁ@‘rtﬁ?]dsroe',lmﬁat@ﬂ h@?&vaﬂ@lﬁl&f@hﬁ&gﬂiawﬁhﬂy Oﬁh&mlmifcaldi;bd:(ﬁnprﬂmbmlane

present in the aqueous sol ution, such t hat e ueous  sol ution ears
o i ) MY ot

cl oudy BiRogst pentat densphean bepbiained frapy PR gkeab SIANS, ek porapHse;
room t exgaGf @by%e(w/&% WI 6 (@/vbyygf aBhORIoGt TRDOIBA)GERbOER (LEWehsiped to

be any nononer for Wwhich 50 grans of the nDnoner are not visibly fully

sol ubl eVAZO_® b4 DE@th@fthvmaérnlmtoQO degrees C (i.e., the nonomer is soluble
at a Ie f ] to a
pol yrrer e Igﬁ%%ol&l}%ﬁz%eﬁ% é\grréﬁ%esgisoiﬁg 130 Cok‘g) %érde(\%gl H%a lg%%g%ound.

Thus, aonmnoﬁare iaguedieets affeotiwearinl mahhgﬁnomelfgmlb rempeaief, thacumd rcontect legres a

pre-pol as descr elo 00115] A 'l.0 ul ar. wei ght n

refers %%mathF’él 3P dée:EiferpBgfymﬁiF’é‘e & {udEWﬁgw Fil Foﬁaﬁfﬂygﬁ fene"

conpoungk;ddst fananar@zve&ﬁgﬁaﬁmi eI THRI g&lpmk,ﬁ@amé Rempdfforsahiagnadditiahlly S

polynerlzab1e | n"one exaqg) a | ow nol ecul ar wei Rt nonomer can conpri se
]

a si ngl@npise aglilugntssiested dhet aioHp wgBREEA henanolf sihetrthanel §PRgpEo
capabl e(ePA)ﬁ&QJéQ’aHFf | 2| éh%l BAd %ﬁﬁoﬂ%lﬁ’é&l&}? 05" DIRERS Y eﬁrleJdor &pRalymer,

the oth eln he same structure or d| ent “structures as
the | OvpreaehEdelmunWHagglmlngmnDMut lpﬁﬂ(wﬁz]) t\aBauh 3 PUNEY/W).r@drepasitions ﬂrrev:inglm and

hi gh ul.a oun pol ynme whi ch can..cqnt aj A.20e gr. more
functi Jﬁ% Eﬂ%g ﬁlbtf 108§ Ogél B?]}%tto'r E’ﬁt dgngt E}F(Eeﬁ%arnbbg’fay Yz &P on For
ex arrpl Bvalus, rﬁ%&ﬁ&ﬁ&ﬁocﬁm Bl alcfe@ma%mcgaﬁén RE IWeiEds watbhbradk ap/afnau ewrmmgul ar
wei ght of from about 700 Daltaons to about 2,000 Daltons. [00117 %%f@%ﬁF
ar

" pr epol gipaier thare byegonds. Adgiboyatanatorialy wiitgble dprgpise i ma!alﬁgélmiogﬁlecm
wei ght 0 ppsgﬂﬂai gl rsr BRONYE 367 ?@5 t{ﬁ@élsaeglﬁé Bf GARNGE ﬂ{c@fﬂ&rﬁ&?m%s Rk &y

functi onal groups. 1n one exanple,” a prepol yner can be a series of nononers
or macrienen dy befedande.t lngesrtair expuygtiest ivaveveh shopelyaietizahld eembpesitiamii dikent-
pol ynerj zabl e or crosslinkable. For exanple, a prepolynmer can be a conpound
with a r%ﬁ.’Verage nol ecul ar wei ght greater than about 2,000 Daltons.

[00133] In a particular example of a polymerizable composition, the composition comprises

a first monomer having a first reactivity ratio, and a second monomer having a second reactivity
ratio that is less than the first reactivity ratio. As understood by persons or ordinary skill in the
art, a reactivity ratio can be defined as the ratio of the reaction rate constant of each propagating
species adding its own monomer to the rate constant for its addition of other monomer. Such
compositions may also include at least one cross-linking agent having a reactivity ratio similar
to the first reactivity ratio or to the second ratio. Such compositions may also include at least
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
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[00118] A "polymer" refers to a material fornmed by polynerizing one or nore
nononmers, macroners, prepolyners or mxtures thereof. As used herein, a

pol ynmer iwountarisi4eod to refer to a nol ecul e that i s notrctagsebiignsofo4bei ng
pol ymeri zed, but is capable of being crosslinked to other polyners, for
exanple, to other polynmers present in a polynerizable conposition or WO
2012/ 013949PCT/ GB2011/ 051104 during the reaction of nonomers, macroners
and/ or prepolyners to formother polynmers in a polynerizable conposition.
[00119] A "network"” of a hydrophilic polyner typically neans that
crosslinks are formed between pol yner chains by coval ent bonds or by

physi catonfymtitidizers, demdiginig cddsn dblondsg aillsneetabiliky caharicens) amthionawo redvedre
polymarigi onponentbé and can include an interpenetrating network (IPN) in
whi ch dW'°§8FVﬁ@PV? ‘physically entangled with a second pol yner such that
there ape13gW. i fonakampRy ahe Polypasiiable edongmRition esed buith tdhe @olmoremnsolé¢annot
be separated from each ot her wi thout destroying the network. g001%g%1An
"i nt er peeEberacPMgrisiag Wiy less pelar therponlastie OTYRer L2 HaYH Ak LY FASOPOIERNY nor e
i T er ellonPRIMTEB A SO, DERUAMEOLOIIN, 1Apatho@R, GHfrdrR86dut Q08 dombstIshE o} zed

(e.qg., polynerize nd/or cross-linked in e presence of the other
wi t hout fram abolgst%rie abdutyl 094, ton dom aboyut 28%etoeaboutr#iidsoizemesbautt Himto apput PN

can be osed gf i nds .qf, chaikns formpg. t r < DUL
o) o ApBara et i dh Beudrt RO i Re SRR Al bR,
| PNs, sdbaul 8086.€KHesavefaps polatiy dfaieopdliihsizabREbmbpsiflor pachediztdridiedrusingose t 0 a
pol yneric reaction product where at |east ope of Lgﬁ)diffgre t pohgqprs i's
cr oss- | 9IiRYA stRRslard tests qrassays ¥ %&Wﬁ%@%ﬂ%@?ﬂ% welh et 9dag polvmgr i kgr
linear QhmBlafehRhage YHRFiB OF thd BolyRRriSANS SorhpdikiRE AR IbY %Elrculla&ddjsﬁltﬁr(a)btﬂé ed in
and hel d by the cross-1inKed polyrer on a nol ecular scal e such that the
non- cr detal pirfiice tensioh e of theqoehanesizablaicppposiéxt dsedeteapiiredrydhe perdapiedror k.

[ 00122] MNNe r i ] L gl i g .sd: L -free
hydlr oprP P oS AR et UARAR R he PR WolrpbndHE TR Fipe k1! adfbefiin G0 (13

t 0 makepdiyirerprableebémpositicons Hytdimoigimgs theTlkentadt! hugla- @) eef iiyed rpofyimerizable
nononer s excl ude rophilic co unds contaip one.or nore silicon

at ons. JHHOSHAR PR Ul B BB o T LS A irals SRRUPE:,
silicon-contai ning nononers, nmacroners or prepolyners in the polynerizable
conpositions to forn1si%§gone hydrogel s. In silicone hydrogels, hydrophilic
nononer conponent § i nckade (e¢pdsmztHAt are capabl e of providing at |east
about 10% (w w) ,0L0FF e out 25% (w w) water content to the
resul ting hydrated | ens when 7@onbi ned with the other polynerizable
conposition conponents. For silicone hydrogels, the total hydrophilic
nmononer.§ can be from about 25% 0 about 75% or from.about 35%
Coty ¢ BreBEhatieg dapetar apmipeent piie SHEEe B9 e vhogniibhs MoagbSTRRI e o

t he poly¢emided akthiesue@oPRAkbA O61.") to obtain the polar component of the surface tension using

the equation: o" = o, - o.°. The average polarity of the polymerizable composition is

calculated by dividing the polar component (c.") by the total surface energy (o.") and
multiplying by 100.

[00135] In another example, when a polymerizable composition is placed in contact with a
mold member comprising at least one vinyl alcohol copolymer as described herein, the
spreading coefficient of the polymeriziable composition and the mold member can be greater
than or equal to about 10 mN/m, or can be greater than or equal to about 15 mN/m, or can be
greater than or equal to about 20 mN/m, or can be greater than or equal to about 25 mN/m. The
spreading coefficient can be from about 8 mN/m to about 18 mN/m, or from about 10 mN/m to

about 20 mN/m, or from about 12 mN/m to about 22 mN/m. The spreading coefficient of the
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WO 2012/ 013949PCT/ GB2011/ 051104 [00123] Mononers that may be included as
the hydrophilic nononers typically possess at | east one pol ynerizable
doubl e bowd,20mt01Bmast one hydrophilic functional group, por/drtroseoanpl es
of polynerizabl e doubl e bonds include, for exanple, vinyl, acrylic,

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

i sopropenyl phenyl, O0-vinyl carbonate, 0- vinylcarbamate, allylic,
O-vinylacetyl and N-vinyl |actam and N-vinyl am do doubl e bonds. In one
exanpl e, the hydrophilic nononers are vinyl-containing (e.g., an acrylic
cont ai ni ng nononer or a non-acrylic vinyl containing nononer). Such
hydrophmﬂwnmanbnmnqmmmynmhéMkekmegﬂmghwmsmkasc@pbg@rwmkbhgda@@nmtu$9@0124]

dr ophi | t hat h
oat e+ aine Giichgndad il N BRelE R ik on b R | LB A af O g
N-vi nyl Fdrashm I\K& {tR- preallingi mfﬁdmm le@h Ibé@eerrﬁﬁih/dl’bhsedl‘énvuhe)shrf%ermfefyl of the

acet am de (VI N- vi nﬁ/l -N-et hyl acet am de, N-VI nyl N- et hyl| formaméi
N vi ny| Mmpldr FsH g (O 3 Gy Hfesey ergigy ofi By PIMEH; COINP%S&?%@ 1804 dh%ni ne
N-vi nyli &3h&h @od end inlf@rfzﬁggf %%Wnﬁlzﬁﬁl@ E@rﬁf)osng?lean@fﬁé%bﬁl BEmBer (os1)

“vinyl-contai ning nononmer 1s N-vinyl-"Nnethyl acetam de (V The structure
of VMA ltsmgthsp@mdgnt 0 CH3C(0) N(CH3) - CH=CH2. Hydrophilic m)norrers whi ch may
be i ncorporated é *ithﬁmﬁﬂnxu—f'z%Ple conposition also include hydrophilic
nmononmers such as”if i am e (DMA), 2-hydroxyet hyl acryl ate,

gl ycer gloomss] hatt yétadmdthe? eha'ldplex y\ﬂhtenlilyhe pﬁlyimanmbllaambrdposnmnv&iesyﬂlhmﬁr hepéindone
(NVP), and pol yet hyl enegl ycol met hacrylate.. I n certain.exa ,

hydr opHiursdinfoiRgidedssempl EICﬁB}Pﬁ‘@m@%St Peey eIy rBRets AAMBHTNG Pl e@?rﬂp%yed

[ 00125]ihf) ASSHOI dapttpm¥d b deoAbEY BSRIH todfo'iﬁl HpYlytherided 8 ooldiy M NGergent i s
under stood to be a nbnoner having nore than one pol ynerizabl e functional

group aslhpsien emdrgy ©f the Femponentssefr i!ilétmqﬂé assamefly k¢t s st mpid anegiber. ghe

ol ymer I as a
D1t UmetieGiid i e A o Bt fedons (bl 60 BERLOG) PRIGTE] D
non- S|hnﬂmh<ﬁ@m&mﬂhhmkom@mmgmn&@utﬁhmmmﬁnobgBMBemmnnremadpnﬂym®65zdbme

conp05| ions dis¢losed herein i cIu opt nltat

1YL (g Hissin caney subpe BPRYiHGHE Sy BT Ary sl A ryar iolh bl 86

pol y (I qunz% kidiR78)m B Co fréhin (aBBLNGERMT NN Ao abott 70 AWML, Thk wheage adheswn

di (meth)acryl ate, or di vinyl ether, or divinyl sulfone, or di- and

tri vi nydnekeyzaiige nenld rapsemlh b bp dsisamimet LSINEEANS) A dRgleatiandags tests or assays
pent aer or
ot hyt A e Ropp T WAC M 1 P holphEPRETR: Bl M AGR (elion Ot e,
or WD e&@fgal daih%Mﬁ@ﬁﬁt&/@&h&(Mspertshybmpmegt yf: dle fdtahﬁuﬁa@rqumeof(tm)

G vi ny DR Feetnes ol (o it RyFrebriyeti o ahscbl el Endtelchs . or

any corpiyidrizable bgipesafion (01" Qe Exprigel@mpbht @fﬂﬁ:&oﬂal susfang ergeydf thateshave a
mol ecul ar wei ght | ess than 13500 dal tons, or |ess than 1000, daltons, k1gr | ess
than 500 aaéhftrmglastefr Polgmer {gsah agééhedgﬂlero%np@w of 4he {ptaliEfags eeegy off

agents | Zgbt&ictislyl GQBEHAAY HeODRll seAIROSekdyORsi N
relatlv Qﬁﬁ%&) 1&§n3@%#§6?2 th? pé ;ggrlzab g conposition, eéaghsas in
an anouwdll afsathgpmigr dndalmmmmonmom%t of thy serdacalsoerey.1@ubewhlgylatedrbasedarn e out

Cot i, DY Tpe f#e&w%sf.Tzhaeb%?e%Q%%%%& Tt Pighh aifimPR Ll ot

exanpl eglculid Bingthé equatioicthe nononers nay conprise crosslinking
functionality (i.e., the nmononer may be nulti-functional). In such cases,

t he use of an aqg ti.on crosi nkemlmn ﬂlbyg to the nononmer, nmacroner
or prepol yner witHEPBSIFEKI B’Fuﬂc 2i oh |?W optional, and the nononer,

MAcr omgpo 7] Pr eROMYIBheMbéd d6dcPi®sd h&tkinnten tomptised ﬁﬁludbycdﬁ@ﬁét &gerpiaigefiori n
t he polyneriziable S|I|cone hydrogel conposition in a | arger anDunt such

as, forcopsigipilas least opeuisy! alsehal copplymieny)l edﬁolﬂéa%lﬁb%fbeﬁﬁh%vmw glisclogre | oast
about ]cgl{ocgl)%f/fge’ a Bélyﬁllter L&ﬂﬁésltﬂgpé&nﬁgl{?g(é@’/lé@st one vinyl alcohol copolymer and one

or more ingredients typically found in thermoplastic polymer compositions, such as, for

43



[00127] Useful silicon-containing conponents conprise polynerizable
functional groups such as vinyl, acrylate, nethacrylate, acrylam de,

met hacr ylwoi2de/o1b$49i nyl | actam Nvinyl am de, and styryl pCorGB200m&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-nononer, and a crosslinking agent. In one exanple, the polynerizable
conp05|t|on of the present disclosure can conprise at |east two

sili conemmplaal pluastgnmomr-ﬁqaneag hageatsi reptiestatict fagenénit extondscsl amd vibe ghige.

Exanpl e i con- ta ni onents that ma sef esent
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4, 139, 511;§red&nﬂ.15&11&411 a Iﬂolaﬁ@,sﬁﬁﬁce forrhkaifreld The Iﬁ)lﬂﬁ& dﬂ)ﬁlb.osﬁoﬂ 59\{113.@.2 different

5, 998, 49 981, 675, and §98 498: U. S. Pat ubllcatlon Nos.
2007/ 0 @r@xt hapgomeldngsyatace vrped Homdhsy, leazbe@,e/wé@ 0 capalvaspaloge s 2689
and Japé;'&ﬁx%?e R Eﬁfse&QIQJf* tﬁ@%o%tﬁ%hif?ﬁkhﬁ@e&i@ﬁ?b@arn 1%9&1{3 1@%0&9&1‘%3)&* th®f

whi ch are |ncor%BQated in their 'entiretres herein by reference
2012/ 01B94ORC B3R Gbeme B e {56018t 1Tase )8Voy werat dedst &1&%6npo et 19a8ins20%r use

d | . di
o2, ek S0P DR S BB UOR I BT e bl o
hydrophﬁhn&ﬂmbﬂﬁabﬁenimmkmﬂeanwuhauhmmhnEUBehuﬂny&¢m$ihmkhndnﬂemﬁmmm@lic

acids and derivatives, J0) clu |n Ihyl t hacryl at

C orbi e PBAOPD WGy I Hbe WH%B B teslgmeruRGey Opdg %dpea‘\{erf 6’6’1’29]
L1 ust rghisy 6f @6 bylehst ofi® 09157?51@01‘181‘ b@;ﬁblfta& 8€a ﬁhéﬁﬂ'o}ilﬂstlb RempeditieREdnzating
conposition include N, N-dinethylacry am de DvA), 2- hydroxyeth I acrylate
gl ycer dpasmnﬁatmyll akceﬁolzcom}m@xyepwmqaﬁetqn Rty |ag 014 ppgymber ?ife%/ heapteyint ¢

aci d, Y, t her
ot hacr TR B fipoEicc TERAAGHY by Kiited F“*n“%%%@@%;%w% SIS
acryli odrymgctrmtm:trmsntoerﬁduces waterann‘anbt’ﬁim usarvgdisnch lnearmeabocm tHs%opalywier 1o

about 50% nerlza osi tion .use pLERare. a silicone
hydr ogei®® &ﬂgw% cS’@ILi’itFr t 0(?8 °pe ptﬁee (ﬂg membels AR tﬁ?lg nGF PPV ERT Shout
10% (W stimplositiah st caft Qbferea¥eVthe qRAlith '@ hRW mbhMed Pdrifed tfona BRudopdBHet f W) |,

of the polynerizabl e conposition. [00130] Additional drogel Conponents.

The polSPRPOSIHERY, @ce&%%lpﬂp@iﬁx ofia Ew!ding siace aha wOIMEMPEF- t he met hods

descri re [ t 1816s at NOr €

o 1 ar S8t oG Rl Sl ba0Rbn RRRRASILS tenk ermul Ay ML 0! o1

(WV) i rintlide silisqn-edngditing rmcmgpmers, miclidang kosy mategulen misigha riconmetse maofomersad t he

i ke, aone o] Q ro UV radiatian o

ener oy TERBrBaY of e FREPABET HRREP oha i LSRRG omnfle gnorih, F o 2RaBliy

conpounidscribzd dkemme ekirapleadtisiticorrhydidpel dontaet leas thateariaB"intl0dd Metefiols hexhg of

t he present di,sc] sure refers to a co ound

or hem agen rqvi ded
i n t he ¢ Bllonting,l/3Adte 1 2caiaitienn Ajog 3qu fb%‘ﬁw oﬁ%tgt%ml o%gnﬁlfgl%%e

pol ynerdaaaflcdayvAl rlelgﬁilccﬁmtlaﬁaﬁllceﬁﬁ Rﬁﬂaﬁ}b%% st £ atatilt A N@aeasATY for
the manufacture of a hydrogel confact |ens. [00131] The polynerlzable

conposi ilware exayplo ther lesebasiyevigh ophthadmiocally ﬁ@@pﬁablofdmi@hmterior and pegtegiorpound
capabl & uﬁgce Qv'i{hoﬁ‘lt Ap'ﬂﬂca&%l oq%r PE%% tPegtlﬁént & 78 '1%%5 i_ i, th%?{emn% Ef}eg%n%g ofa

Ther mal |n| ors, ors havi ng ature, can
be usedntefp@netiatiag qm;ener&xmmbﬂcr {PNhef ma;iolynmrtcl ‘aétong apbratinaha 1dne bedplisoyed i n

the prese po abIe i nclude 2,2'-

a2ob! 2 (PEOYh SHPER PRToReAEREC 7R i)

2,2 - 3-2[0@13922 6pﬁkh@[ﬁ$1@ﬂé\ﬂ@é&t®ﬂﬁﬂis§ bbdli89 that have surfaces, such as an anterior surface
onl s ne utyronitrile an -

(VAZOO 52) - Azobi s(2- met hyl'buty tril )(VAZOO 672 di, 1'

azobi s (88§ pAESHENcwERpG A uBed hereipazo rdtpimicelly weepmbhhaeiedle ophthplaior s,
“the graflgice 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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nunber (i.e., 64, 52, 67, 88, etc.) is the Celsius tenperature at which the
hal f-1ife of the initiator WD 2012/013949PCT/ GB2011/ 051104 in solution is
10 hour s.wel2b12afi3e4be VAZQ(r) thermal initiators descri bedThes2eiwsare

avai l abl e from DuPont (W/I m ngton, Del., USA). Additional thermnal
initiators, including nitrites as well as other types of initiators, are
available from Sigma Aldrich. Ophthalmcally conpatible silicone hydrogel
contact | enses can be obtained from pol yneri zabl e conpositions that
conprise fromabout 0.05% (ww to about 0.8% (ww, or fromabout 0.1%
(Www) to about 0.6% (ww), of VAZOC)-64 or other thermal initiator. [00132]
The pol davieeicambé eonscdmlstptble@phthmcailysa@cwt’@r weitabde délmpdetioggecsivgs aserae i s

to say, r.edi ents_eff | e | of
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hydr ogel cont act Iense are descrj g S. Pat. No. 6,867,245, the

di scl os‘B?aéuB‘Fg%‘?IE?f’t?’égFﬁBSPf)B‘?'&QtE eYI?Ie ?“f “Sntirety herein by reference. In

cert ai no@xfP! SmeRonBNE hydlahd, RBé Wﬂl@rﬁbb@hﬁ@l@ﬂwsdlévh&n bb&y difl ﬂﬁnﬁreﬁd’n@e
[00133] In a particular exanp [ e a polynerizabl e conposition
Conposi dl$%¢§umrha§é§ satiq &egftﬂer?é% peiitadh 40gle @f desp jthagy 7¢ é%%qsvi”t lossrthen 60 and

a secongl gfg%g' URdss Ry %Qle%ge%%g)g s HRAGK! d’égxte)és hlds@alab éi'e%relﬂ:ﬁ P leE@ﬁHQn ghe

first trvity ratio er st ood ersons or or ary skill 1n the
art, a degeaces iovildsy tiraat3i0aleg@ns.be def i ned as the rat| o of the reacti on rate

const anbo P e RPN aRP BT BBR B SRR et R RO P by B

i ncl udegigflosuRASHn RNE aCle@SIS-drbp Korigrt aﬁ%Btat Reasti N@egredscawti, ok 'anlea:atSI deggdeni | ar
to the first reactivity ratio or to the second rati Q. Such conpositions nmay

al so i rlewarer atrleask A deetesidonen ot p last hdegiesstlewer praticast S deeness [OWK; Hdt agent
havi ng 3,4 Qa%gggésﬁxw@%& Gt ﬁhﬁ‘zk Yogfes folkRr fHah SlpolyERéc devick body r&meaﬂgng he

second crosslinking adent havi ng reactivity ratl osimlar to the second
react i vth¢ yamatpotymerizalle retoalmsmampd eest mblded ewingpmy maddmanheposhichoares may

el 00 S R ReT TRV L ¥y SRl PRE TRl S DB PE Ol

surfaces. |

[00142] In yet another example, when fully hydrated, the polymeric device body of the
present disclosure can have a seésile drop contact angle at least 3 degrees lower, or at least 5
degrees lower, or at least 7 degrees lower, or at least 10 degrees lower, or at least 15 degrees
lower than a polymeric device body formed using the same polymerizable composition and cast
molded using only mold members which are formed of EVOH and are free of a plasma
treatment on their device-forming molding surfaces.

[00143] The ophthalmic devices cast molded using a vinyl alcohol copolymer d isclosed
herein can have ophthalmically acceptably wettable surfaces when fully hydrated, and may not
require application of a surface treatment or the presence of an IPN or pseudo-IPN of a

polymeric wetting agent in the device body in order for the lens to have ophthalmically
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conpatibilizers, denolding aids, delensing aids, wettability enhancers, and
i onof l ux reducers which are renovable. [00134] In one exanple, the

pol yrmer i 28bl2e12008929si ti on used with one or nore nol d nerb&rGB200M31i03i ng t he
| ess pol ar thernopl astic polyner can have an average polarity from about 1%
to about 50% or from about 51%to about 90% or from about 10%to about
45% or from about 1% to about 10% or from about 20%to about 40% or from
about 20%to about 30% or from about 55%to about 85% or from about 50%
to about 70% or from about 60%to about 80% The average polarity of the
pol yneri zabl e conposition can be determ ned using one or nore standard
tests oaccegatdy svetthble sudaces cldowever, apphitationcfwetulfakatweatmeent to Hee gorigenesrther t

F I i f th | i I i $. b
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of the di sperse conponent (cYLD) of the total surface tension of the

pol yner?@élﬁil@lcé]&'r%ﬁ’tﬁ?lﬁﬁv blget er i ni ng the contact angle (0) of the

pol yﬁerrrqéim!]e AAMPSHkaLARaRY cbRigalBle( aﬁbaﬂeelg&t)%aoaa%hyﬂe%@,m PTFlcohy
using the equation: (all)2 (cosepTFE + 1)2 D at, - 72 The neasured
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copol ymer as described herein, the spreadi ng coefficient of the |

pol ymerdfaings sechcasfpoatileasba dandt teast anveak, AElptse Fwe wgeliseoghont @ mopkupitkaut equal
to abo X r r.4.h q : : g can
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T m t eARo T Risrealig edufe e (SPATa o G ApRHbant

discomfort. ~ Ophthalmically compatible silicone hydrogel contact lenses meet clinical

acceptability requirements for daily wear or extended wear contact lenses.

[00145] Ophthalmically compatible silicone hydrogel devices have ophthalmically
acceptably wettable surfaces, although a device with ophthalmically acceptably wettable
surfaces may not necessarily be ophthalmically compatible. A silicone hydrogel contact device
having an “ophthalmically acceptably wettable surface” can be understood to refer to a silicone
hydrogel device that does not adversely affect the tear film of a device wearer's eye to a degree
that results in the device wearer experiencing or reporting discomfort associated with placing or
wearing the silicone hydrogel device on an eye.

[00146] FIG. 3 illustrates the contact angle 380 formed between a drop of liquid 320 presént
on a solid surface 310, in an atmosphere of a gas 330, such as, for example, an injection-molded
flat disc in air. In the plane of the illustration, point 340 represents the point at which the edge
of the drop 320 contacts the surface of the solid surface 310 as well as the gas 330. Thus, 350
represents a point in the solid-liquid interface, point 360 represents a point in the solid-gas
interface, and point 370 represents a point in the liquid-gas interface. The contact angle of the

drop of liquid 320 with the solid surface 310 is the angle between the line forming the solid-
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WO 2012/ 013949PCT/ GB2011/ 051104 pol ymneri zabl e conposition and the | ess
pol ar thernopl astic pol ynmer can be determ ned using one or nore standard
tests or we=apishwch are conventional and well known i mCtrles2pulosm®s art .
For exanple, the spreading coefficient can be determ ned based on the
surface energy of the nold nenber (us), the surface energy of the

pol yneri zabl e conposition (aL,), and the interfacial tension at the
interface of the polynerizable conposition and the nold nenber (GO using
the equation: Spreading coefficient = us - - GSL. [00136] In yet another
exanpl e, when the pol ymerizabl e conposition described herein is cured in a
mol d asb@tnﬁllyterfmcp@h% lm@ phssingt tlmughsmmnc%ﬁmd Hédninethe IH@ﬁ’ﬂptlDls)l gl adingeast
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pol yner (usD), and the golar conponent of th otal surface energy of the

| ess poingle tnﬁtéwnem(és% rodustynidilleiess ' MA, NSAYr dh¢ st Wrdiserc instsaments jee 8 ot al
f t f
cner gy, PIEAR0RemER AR <Gt kP BRE oL S R AR NAE kg B8 P e
adhe5|anasneﬂgyunﬁmthgﬂnld assenbly can then be calculated usi ng the
t h E D GD 1/ 2 P)1/ 2 ] _Th
ol d Bl aRechemely flp andined A HERERATE * Fuir Siie S PLiaLJORR &1 1y

of , or follows: S&on@ict abgle aacsﬁmaatewmﬁmtmah mg@&@%ﬁl@rooﬂbﬁlﬂgalt@l di¥peRer s of
the present di scl osure can co i se a polynmer conposition conprising at
| east divifigd atera B o dispesse | e ghd-Ondilott iU ispaneniPsce yibidclant v

found iyliRGRERINpRRE! fo0! A TBhple YFRREAI A0 De SHEisPSrepdt@d and equilibrated at

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

the flat disc. Once the conditions are optimized, a different area of the optical surface can be
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WO 2012/ 013949PCT/ GB2011/ 051104 exanpl e, plasticizers, anti-foam ng agents,
anti-static agents, extenders, and the like. Additionally or alternatively,
t he pol yrwo 20tpssivt i on can conprise a pol arity-nodifyi RgTIGREddISEIVY
results in a nolding surface forned fromthe pol ynmer conposition having a
different polarity than a nolding surface fornmed fromthe at |east one

vi nyl al cohol copol yner al one. For exanple, the presence of the

pol arity-nodi fying ingredient can result in the polarity of the nolding
surface being at least 5% or at |least 10% or at |least 115% or at |east
20% di fferent. Such ingredients can be used in a polyner conposition to
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of the | m&gntwl@aﬁﬂyow PoferaNR @ndfRktioh Besst! ﬁcﬁyﬂ%ﬁ&dcg%?&kuﬁ@ g of

| ess than 70 degrees | ess than 60 degrees, or |éess than 50 degrees, or

| ess tmwmze@? ebthe epmpasiiont hHﬁerdggy@e@zabbr coregositidrarmasbel patieks, or

| ess t I o ex ul t he
pol yne?)%@n%el\%lgcgg{e qum{gg %])‘%] prééhsrfg1 t ?éscsﬂ O?ﬁé&gaér’gl IJS thyé’sgé'%e%tl%

cont actcompgdigoratmdye asthpi3sedegpdemerl ovmponent vaticH dasimés dmgsrleﬁsd |WMIEIbthe0r at

| east 7 degrees lower, or at |east 10 degrees |lower, or at |east 15 degrees
| oner, or at |east 20 degrees |ower, or at |east 25 degrees |ower than a
pol ymeri c device body forned using the sanme pol yneri zabl e conposition and
cast nol ded using only nold nenbers v ch are formed of pol ypropyl ene and
are free of a plasma treatnent on their device-form ng nol di ng surfaces.



[00142] In yet another exanple, when fully hydrated, the polyneric device
body of the present disclosure can have a sessile drop contact angle at

| east 3 dworeepwiBwwer, or at |east 5 degrees |ower, or aCcTiGst1/0d1degr ees

| ower, or at |east 10 degrees lower, or at |east 15 degrees |lower than a
pol ymeri c device body fornmed using the sane pol yneri zabl e conposition and
cast nolded using only nold nenbers which are forned of EVOH and are free
of a plasma treatnment on their device-form ng nolding surfaces. [00143] The
opht hal m ¢ devi ces cast nol ded using a vinyl alcohol copolyner d isclosed
herein can have ophthal mcally acceptably wettable surfaces when fully
hydr at e@bmmdntﬁs@fp thet polpnpetizablea gpmpesitioro duihg dhe wufing eredesst Menpolymetine
presenc evi ce
Body 1 neeamapaftesh te Rie IR RE STy B SR, TR L g b R Lorh bl
2012/ 01894 PBefiB20mpotknd Wddchais meph pbllymemetvteabigeormnffa@ agentHokel does not
applicagion of a surface reatnent o the. d ce or t res e of. an | PN
or pseu &nrapﬂptsrpeaetf?&rlgﬁe YETGEE PTG %%@ﬁ?H@O fPrVN 1 {0° e OV 4SS YIS DB e
to furthpslymBse GRERgRSoMRH ARk drd¥oed néthenﬁavtmoﬁpg@uaﬁem ahaY RndbbBvel
that is considered ophthal mcally acceptably wettable. [00144] An

" opht hal0§i24| | yhe prsenti nolenesizableogmpasitipasgedn bfeporided i peitainers, dspenfingone
hydr og t C Lon a
por on SoRRE Aol inet rioS Do br A ARl G Brockdlfh, Sl bR

di sconfhefer;rmgrtcabhdm r’ﬂ?gGoﬁ,uinaatep 106, tthé poﬂrymndabﬂmeompdsmonquﬂadehemdedem is a

contact .| ens, nses often hav en perneabj | a surface
wett abt PREGE D SR e b IoBHS ol PO BT e Phie ot e i 25y
conbi nafehdsurfaoey &raf ferild fllPRERbEr §M6F d BARAROIHO TR @aate%blahhemw fchn 88 a
patient's eye for extended periods of tine, such as for at |east a day, at

| east aUngees odé? be a {5t el masehes or an aniprrmeld mesveleryandrbeimaleaneld magsgher
renmoval g,ffhe Aﬁl&erls B& J Bé)gkécgﬁd $68d mEMBECH d % oste?idp hﬂ)?d Hef@kd Y éﬁ%ﬂBﬁ{ﬂE bhe
silicone hydrogel devices do not cause or are not associate

si gni f i femate oadd mesmhbes weinbiiseg a m@idimgahrfakehhairchﬁnmm@ Antesjorsyrelont surface of a

superi ar-epi thel.i.al uate le ) ar_ ot.her ni.f i

ai Scont g7 gy i bR Selsh R rdradrple tro R oo Bt B dmals oo
cl i ni caholdanepicadi hipoyterigembliefenber. fRot ef@hply, ﬂh@@écoﬁﬂ n@Nd ensied: WRAKdecONt act
| enses. [00145] Ophthal mcally conpatible silicone hydrogel devices have

opht hal RYdme) syrfaes digt defines i P%rré)rssurfr%?c%a d%trlt%rfarPSa? 8y Pradugidy iy the

opht hal g iaahlb¥baqe %Pttﬁé)ie%oﬂt?&txﬁ!t‘lle $notd! He%%ﬁc ATV oAR&ESRAG hihe Rfolding

ophthalnlcally conpati bl e. A silicone hydrogel contact device h%V|ng an
"opht haunfaesal | y acceptably wettable surface” can be understood to refer to

a sili yd e vice th Q not adv rseI af f.ect ear film of

a deVI B&f\SSZr e‘;ré’ gOAél Q g}ollf assgmglfyégt st m?lg nend er i ﬁ{l?%eél i é’{}m@% Vé}éa second

exper i endi mg:nﬁrer rfemmglan@vdbsh@mcww}aﬁﬁhe B}ﬁtfceﬁet\webﬂil tHel fast rﬂgldQﬁem\&ﬁlrahdﬂg t he
silicong h devi ce H an eye 00146 Fl 3 illustrates _the contact
o Sap 1y s o

angle 3 ‘b&%"&h tfmddmﬁd rigeludes Hifer 183 of fravpg ace

310, | r&oﬁﬁctakﬁpﬁﬁhﬁﬁﬁeﬁi)lyabﬁ ﬁﬁc&%%o%‘ﬁﬂcﬁ&ns fQ1d @AcRBRkLin @htact with each
i nj ection-nol ded f discinair. In the % ane of the illustration, point
¢]

340 repthesdntform rﬂele@msmpeétcaxw dherebpsweatge For exanapler sith3zErensattadils. the
surfac C 5

epr cscafunheestuleh StEEBCRIE il BRiRkiafE JUBa0TIaI slbB 00 s 4
poi nt ﬂmmkﬂenﬂmhmd&gakn$du@edaamw and p0|nt 370 represents a p0|nt in the

l'iquid nterfac The co an Ie OE he .dro 20 mn h t he
sol i 407Beke K485 o 1ond%, Rgfhedbe I g B Sebrsiaste
composition to form a polymerlc device body which is contained in a mold assembly, as
illustrated in FIG. 3 as element 208. At this point in the process, the polymeric lens body has
not been exposed to a liquid. In one example the polymeric lens body can be a polymerized

silicone hydrogel contact lens body. During curing, the components of the polymerizable
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WO 2012/ 013949PCT/ GB2011/ 051104 liquid interface (the |line passing through

points 350 and 340 in the illustration) and a |ine tangent to the edge of
t he drop w0 20te013mbi d-1iquid interface (the |ine origi nacrmgpat/goioat 340
inthe illustration). The contact angle 380 or Cc is the angle forned

between these two |ines. [00147] Static sessile drop contact angles can be
determ ned manually, by viewing a drop of water on a surface and estimating
the size of the angle if an imaginary tangent |line were to be drawn based
on the drop's shape at the edge of the drop on the surface. The static
sessile drop contact angle can be determ ned after the drop has been placed
on t he swhpdaditighepolyimerizh ép foun movolymetiotlean bodsrd Thasy dicepwent mayadlsa bst ati ¢

sessile ntact I I C [ : Ssi Sk 1Rt s of
cont act "REReaBE i p R GO R Bl P £ b ab TR PpBtint e AR ALBAGRS,
such a Raypeeurs& dofrgpoM@idn @ph iform sfyi¢ectr®nabndtitsudibti@nective pudymeridifethy’'CA
Optima 2500XE contact angle instrunent (AST Products, Billerica, MA USA).
The VCACHRINFHS | HsPF Jfen opdv S SO1RPRSHI; o Ot SRRl SBiEwar-e “tb "Edlifur e
I mages @I&)oﬁihg ]t}Qar mél$la8leolfpotifiin tPPASRALrJih SR ouRS f RRBIHERWRE ri@RfoRCt

angl e. 014 n ‘exanpl e of "a nethod of determning a static sessile drop
cont act orHldoles (14Y) Kight] gneng etben faans ahejparomagaetia raation Theewingeho jag

configu . W . i t. i LEd .t i nse
ol une - U5 pthi0 sk 1AE S ashsliR of bEARASECCRY bl AL lRl Bee Mhlfbufhefl TRENCS
node. Aexnarphd, ¢heodurimgt ld0icah otcurbie theeptetce sf pitrepar exdotherdinert gades. Flat @ulingt
205C in the te rature-control l.ed. | aboratory where .t.he contact angle is to
be_ et of 1t Stache ey oty Relyfusriey thserherphile samppsitio ok fb BN BEHEHTE nt o
flat di sdlymbaper coaipekitionay anevedBudhithitCBt 16t dbity When pfReSed (5., exasEtE, by
injection nmolding the material and formng it in a nolding tool configured

to for miedersedwaghesds paekaRedy sigrilizidh pledlis eppableof rafaiping dls matiad shapgyadereateliyt i cal
qual i ty, surtace b touched during the process, the flat disc can be
rem)vedofromtﬁg o g%nr?g tool and, if used, detached froma sprue. The fl at
di sc caif015®n Bepgymerc device balysahioh das hetgeemicxposeh & o pifjiidalan dpe girgsent at

surface facing up. The stage i.s then adjusted so t flat disc s visible
on t ho v Athghlin JB° RS Ge oS PRAEE: Rhotith ity R find Bl
Syri ngedelddsin@gpiobessel spaT)Sindg waethei ok aivg 6lRse6r inkad @hiowel washifg tstehs Ogre Of
purified water is dispensed onto the optical surface. After ?I,i spendi ng t he

test drissiomet Fopexpample npdymeiqlsnebpdysvieh rsdiophesnsxpatpdipa liguidsprr be fage
forwar dﬁ)lﬁﬁermﬁﬁé"@édéspri%rc@ uﬁaérg&hg%%etqfemfomng' PRE&s LA, @k%l&ﬁing%&b%gs%d as

needed in order to be able to detéct the regioh where the test drop neets
t he optdrgavetgignfodding eifd délensingaproctiss or a@optiondh avaslinglptdcesss oany copthinatiged, a

differe a_ of the tical surface can be .\WO .

2012/ 0 13snERy st BB e ihe Bitcr Pt B8 A uinprascin o tmgye gyt or debris
measur esredit extriborirpAREseiseRino®e Adpdriiem sr ysiBthndially blaif wthe @ mersdtaceble ti me
of 10 to 15 secqnds_after the drop, has been applied to the surface,. at

whi ch tSOMPORFES EaHeihs P&Eﬁlqr@cls%bfgw, ngﬁraﬁorf Rioc¥dp PerPaLlK & S Bugite

sur f acan®hydldgelMBhEbdd), -or HAG doRPEURLEAMESN R &YApHAKRIpsIFIBH: $stBNaY €.
such as, for exanple, the software provided with a VCA contact angle

i nst r urielieh hasonetdhesn poptacted dytahgiea can icomprisrda hana hede presentciors kos shapgl e.
The me c ' i f ril ;
opt i cal e Pan bl BRER6 G b Ao hERERE SRR Adle ARNEBRAR I 0P BlogheiBe
[ 00149]lens boelly indonthetnwitiu bac tnd omiy onp nidid hnender flioodsy a ey dewadipkeroshd,i cone
hydrogel contact. lenses, .is.illustrated in FIG 2. In accordance wi.th the
pr esent®" §FR EPHBLIT%RS CHItRCt dgns iody b &ty 9r Qs dsrigy %?lwvxﬂr%;(éryzégﬁw% Sl o

t he st eRfenbink Yrbdedic8dThe pblyimerid 16N bEGMMhichehR ABRtHREE cRposdBIY AR MY Al
contact, | enses. ltens which serve as inputs, outputs or both inputs and

out put sngpde ylens ferprngeormpagenty sugheasia) silipoprogpainipgpaygerignetwork or matrix in
the shape of a lens, and a removable component that can be removed from the lens body

following polymerization. The removable component can be understood to include unreacted
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[00150] FIG 2 includes a step 102 of providing a vinyl alcohol copolyner
of the present disclosure. The vinyl alcohol copolyner is illustrated in
FI G 3 aswelzermans94202. [00151] Step 104 of FIG 2 ill uskcateaeotinsiviep of
using the vinyl al cohol copolyner to format |east one of a first nold
menber and a second nold nenber, or to format |east one nolding surface of
at | east one of a first nold nenber and a second nold nenber. El enent 204
of FIG 3 illustrates the resulting nold nmenber(s) or nolding surface(s)
conprising the vinyl alcohol copolyner. [00152] FIG 2 also includes a step
106 of placing a polynerizable conposition on or in a nold nmenber or

nol di ngmsoerhers,eoligomersfrartiaiiyercacted meonomssseror othies cigonts velich havepottybrspingabl e
conpositiqg an._b nder.st ood to _he..a pal voeri il u as,
For exafibrenif et SR B PR in iR INTE i RO IRMRRT bt o e

f or m ngregosable ccafnlgpohard rcaggdlsqobé Yiliérstob e rto adlyde bhe o .m(SrI]f‘b adﬂ?ivymeihb]ngi:nge
conposition i g i strated, in FIG 3 as e|enent 206, The pol ynerizapl e
conposi dihgHsnily! a@rog%gamt%e Belygleﬁ%i 5Bt piodpstAuging p cliaping, pgpetion,

CoNposi &, [BRArstidh iRARlcBuleOhs FREMSSRI hetdh] Ahus, hAGHRB3b thY BB db¥e cdffdnent can
pol ymeri zabl e conposition is not polynerized before curing or

pol yneringlilé dimeast undressdinkedsirt slightly Hoosvinked ol ratshied aphaned micadestable may
be par tﬂnﬁﬂe{iﬁls pt?l!aﬁy Ee! h&te‘éfﬂ?ﬂiﬁf&eed nder 98k 08 ifiibbiged rrast?fes to Ithe ff’% er
exanpl es, e pol ynmerizabl e conpositi on nmay conprise a polyner ¢ onent
whi ch beckbee, tetwssd, bnketixvifithe lehdhissdy. WO 2012/ 013949PCT/ GB2011/ 051104

conpone f the pol.ynerizabl e conposition during the cyring pro s, The
pol yrer RRT R EOEHR ot TRBIEs EP R GPBIoRD el s e A y.
the pol wBRHéCa SRPPADEIT sefABRER RAMERS HEviGOPRENRHh thEinfdld nfenitRts &F the
polynmeric wetting or contort agent, which does not forman interpenetrating

pol ymermeldmssemelk. br onssexagls, phe processeot] separatingithe rolymgricclens Sodieiropethe o

pol yrmer | j t . - f0 'y - | PN
o { e PEISEktRe o SRR o WAMANbries Rl T PPl R
provi dedmamigint@htaer with dhepad vnhgomke wiokkmember afthel mplhinembeysriserd tot forma
curing or | yneri zati,o ocedyre, as..described herein. ,Referri.ng back to
FlG 2,0 ROREC 9 borkF Al e Aepioloing Riosess g o ansiicdaioy 15 oodted

devi ce-dmirdgainPindionthcs Withafst dre & the holEicpbetsSFdhd MolDisderdblpOITthe@hec Of an
opht hal m ¢ device such as a. lens surface) of a female nold nenber or of a

mal e moAtd. oniheng meld wembeywith ueh the pobangiicdensshaslygemaing dn gontactdplloning
menber i

oy & Rindin@ Bh0d 8 iRl heRIEP904 (A2 e TR Anfl ChrBPHRRIrich B0y con
exanpl ehe & difefentrmobl mombendvitsarthesepi | Sefseparatidgliha golyoretiadensttiody figef thaes

h ' f surf £ I f nthe | l,d h
Secona Mok arBhar SRSt RBePindmetrs: B Mot wnBb A yfiesRytee 41°

post er i d¥lenSidgdtepolosying fherpobmaiil lens Bddg fRae thebneahd ofily rone imdld eletithes with
mol di ng surface that defines the posterjor surface of a devjce such as a

| ens prydgR &demwnﬁﬁgl Groragt ﬁilﬁwgfg f{q% dgmoldingpragesh nbhegrolypagree kﬁ? 6043‘9% gP can
have a gaNexrbRANe hRNdMAM MBMELNG BE RIS mold B kDel, dEferddH g RwiRhdnold
assenbly, the first nold nenber is placed in contact wth a second nold

menber , mémberi they palydesyicclens heghe tereaing iny contact ydths fraloaving theedamaldiag frireesss. nol d
menber , | T id : i .

el uaeatiniEy? 358 M P ol EBEbrise ¥ 3olRHdRGn doHRARELRE deltpBhiioness | g
cont actwheze shentehgdbaugnib e¢lsased simuitaaedusiy firbm e alf thd etd membersmsed toefosmdthaped

cavity er ebet ween. For ex le, with reference to FIG 3, follow,.n
xocut i BREHAC G ot of T, SR Rashaner®, b ioTRE SRS gt Gadbi G P (00h 206
i's | ocao@thrists 4 RRIYE ARbBSI cobER et NAO 86haSAMst pfocess can involve applying a liquid to

the lens body and at least one mold member or molding surface (in the form of a mold
assembly, a single mold member, a pair of molding surfaces or a single molding surface, the

molding surface(s) being either in contact with, or separated from, the non-molding portion(s)
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[ 00156] At step 110, the nethod illustrated in FIG 2 includes curing the
pol yneri zabl e conposition to forma polyneric device body which is

cont ai nedwpror/ared4d assenbly, as illustrated in FIG 3 asTEBENS1D08. At
this point in the process, the polyneric | ens body has not been exposed to
a liquid. In one exanple the polyneric | ens body can be a polynerized
silicone hydrogel contact |ens body. During curing, the conponents of the
pol ymeri zabl e WD 2012/ 013949PCT/ GB2011/ 051104 conposition polymnerize to
forma polyneric | ens body. Thus, the curing may al so be understood to be a
pol yneri zing step. The curing 110 can i ncl ude exposi ng the pol ynerizabl e

| ens prefcthe swid mmb@ds)) itont teastepattialin dissobkdbe vimyhgnelal copaptingt ngintheebect i ve
in polynerizin ent s of 1t l.en ur so

exanpl & 0epsatng bt e, SERCAE M la RiraleB8 pBER B0 Rt oF BRI I LARssER e 1 o1
t o pol yligiid ddetgn ametisdparatibn batss o@heﬁmpmeawrtaobrahlaqmoos salliisravi ol et (UV)
light, anon otPer f or of electronagnetlc radi ati on r|n can

al so i nldP dps mepthade lstred it ifdHs 2 oPtigRalbi s e?@égqbﬁ?ﬁé’ﬂW? ngt €
OXygen-§dRg b%ﬂ%/ I THRRAMRRIng s eﬁrcaﬁ P cohﬂ@tlﬁgjra[ bcﬂ?mérl@leﬁ@ﬂod%ﬁz&iﬂﬁ a lifuit @r
presence of nitrogen or “other inert gases he curing 110 can be effective
to ful | sxappleyareriganic steenboinyarganic stivent sddnihers wafes AT aaqusaws pditipdidepBan he

pol yrer t essed
Co. o orBRY EFHERERlsh A of s RG89 ored B e 1ot Rkelo0E P2

of r et agxtiacigble mtmlﬂﬁdmsmam@lsa@dg,uattelfylly or pativlty hgdrateahateas bodyg s any

[ 00157] A olynerlc i ce bod as not en e osed to a liquid can
be. pr s SRRIOD Shrinfs e SIS e HarlireBoe GopFORESE o gyaner Goon
the typemood opleimb dhd Gq a0 GisSPH@NS U ePiSEEaRMEro®ss a @addemﬂﬁa@qu&gs Ret one
or nore optional mashln? steps are performed. For exanple olynerlc | ens

body wHiath heswabingséem wrpaéﬁdn@@b&nﬂ griragtad8 hﬁéraéﬁddmwbﬁéwl%&laéﬁhomdy
prior t; der s, or
2 hr LRSS ALty LRSS St RO S A E S,

any cormilymctrloohm hedye aif poli}merleiami:iody remmnmahlcmgtaptr waihscmecraoidbnerabau eanl ng

por ¢ 1 orP bRt B oish T et b8 B S S BB B 1 e

pol yrrerueccohmdhegemedwdmﬂytﬁéatah@ﬂacﬂaﬁﬁg:p@aestso partially or full y hydr ate
t he hydro | ens body, or conmbi nation thereof For exanple

pol ymer[pﬁrqq énsTb?)d‘Sf‘Smﬁg cSFPPhé e opaenslly Jpeluda acstepy of hydigting ﬂ?f‘aﬁ‘ﬂd’é‘ﬁ’ﬁ?l se a
I 'ens bagly;ce rbeafmrhé Hy(ﬁaﬂlﬁg&eﬁ PaPRdiaa¥bityctdk 4 gmr%&ma@ﬁ@g@dyyomne%fr ok

nol di ng surfaces after a curing process, or c conprise a’lens body In
cont actbaihehoiomeh pelgimerit Jens hedirpvith vetdsor afi aqueowd sodutande formembycu:itn@lens
process cont act, | ens; bo r ot.her |ce

ol T ow g yORFORR g aff S SR e e S TbS Mg BlioBhOF Lot M) BF
body V\/qjaﬁtfhllbla@ﬁfa@d thbeer[s xipoBLeehd éatpld, th pbl;zménd Rab body Ekl/hidhris hidrared g ]
conponent uch as a 5| i con-cont ai ni n ric network or t he
shape dg gycf‘r@qul stephis delensed aplymes A %@ﬁ % has g9t Beeny comtngie %ﬁ‘l"t“ﬂe

I ens  baghsr §o PR Qt ef LAAdd TRy RiRVRke 6 WHEH%E £RHUBS b
unders?goé toeﬁﬁg uge J%reactednqgcs 9§E§013949Pé% @&2011/0 1103 %Dggﬁers

ol i gonwostacted by pdiqrid. r eact ed nonomers, or other agents whi ch have not

becom 1601} ek B! SERERNE 8 N5 VARE (TR SadnhE! B 14 L Bel Hinod

| ens- ernln onen apl e conp can a ood to
i ncl udellﬂnmatedrm G 2 addoritioneldy inchwe lacttepgl 16i dfq;amagmgtthatie‘nembdlb;/ togoainee from

t he pol yne |z | ens .pr,oduct i cl eani tracti r..hydration

pr oced frRé 3568 GraBii it o ﬁuct?-ﬁgs?*‘o BYPIo P densoogih gan BBleSH) 8 S nent
can i NGabid&idl bPE@Er éiﬁ‘tﬁ!&l@%ﬁntbin@kﬁdn%)ﬁmﬁ laiva i Yo G s Radind KQdd QuclPiadsalifg

pol ymer's of extractable materials that are not cross-linked to or otherw se

i mobi Ispluéian,r Bickdinge buldered saliag yatutiorsa drbete exanenlowottie, weshingsiepx 1 F ande
I ens b(f)qgkagmg step 116 can be conducted simultaneously by placing a polymeric lens body,

including a polymeric lens body which has not previously been contacted by a liquid, in a
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[ 00158] After curing the polynerizable conpositions, the nethod illustrated
in FIG 2 includes a step 112 of separating the polyneric device body from
t he nol d werrberm3wd the nol d assenbly. In one exanpl e, trhe/qmotessioof
separating the polyneric | ens body fromthe nold nenber can conprise a
denol ding process resulting in the polyneric | ens body renmaining in contact
with one, and only one, nold nenber of the nold nenbers used to formthe
polynmeric |l ens body. Follow ng the denol ding process, the polyneric |ens
body is located on, or remains in contact with, just one of the nold
menbers of the nold assenbly. The one and only one nold nenber wi th which

t he pol Glistari packages ob cdytainerrawitis ai portomtodicpackaginghignig whiebl stirvey esahotbea t he
nol d nenbﬁr.204 forneg usiﬁggthp.vinyl al cohol copol yner 202, or can be a
di f f er ePREKSRIPE ST aashMBRalUEPny" 112 of separating the pol ymeric |ens
body frmoysd)e U)Tptiandr@,rrblear SncBPluseaed il 1G] di @ firdeessmptifecond ep nafre
separating can further include a del ensjng _step releasing the, polyneric

| ens bod§PeEtghsiehe [ bhelnathg exampleoilustiaiedy mnﬁ%ef, P (RSP ESteR 1$ &9%1%'??8‘31 in
cont act ' e | ¢} J ' Bathe @Al obe
deIense%ﬁ@#%%&%ﬁgm%%’ggﬁgﬁﬁg#g%%g%qggégﬁés?%#Eﬁgmgﬁ%g&ﬁ%ﬁggﬁ, dependi ng on
whi ch mpbr inspettem stidps cpo by penducted @hanybiodyt in dreapraeess.reitbembedere cuiingoragier owi ng

t he denol di ng prqcess.. Alternatively, th te n i a

conbi natroR QRHbAt g sh o Herarb ey sy s el “RRe pEoriRe FETRHSER pan be

r el easegbrioiiitd ban@@ust Yndré afvldl medbert e dendrohimee iHeetepiabilityt of fthw maalding When
at | east one of the npld nbers qr nnlgin sutfach,useg Fo f rn11qﬁ | ens
body c fesesan B ReAforedopp) 2 6‘6‘%@ peaper followdng, pagingn gt fhe PaSEncEizpple
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i ncludes a step 114 of washing the device body. The washing step can

conpri sencydvacti ng a pol yneric lens body with a liquid, for exanple an

or gani ent . Qr i I i : r 4Qr tion
oo ofl0GRSY PO relBR 2RI 138 oY PAlkeBRle bt Bl i oIty R OBl o

t 0 ext ra@ataitilgethegaskdgodetioe bedp¥E eant eachlab) sdrabseqieitly sterdired,es shews

et eofinpfotshaet 2ol BHO Ahie thadifet i pack e il « o R RG A e

to remptedet sethl atl €ort @M plEW cbnitee derdUrTHROpaRkNRY déeirelbdidnGapbeerpssed do wet
del ensing. process, or _both. The washing step 114 results in a cleaned,

ext r actdilgmgniraeuteal radipiono pluing hqgg s4Hbih by Auteriaving, 2ammaiadiaiiony st ep
114 ca t] : : Yo Ui iC
ons. bosy iR, MPRIGPOALGLSH @0 B TRY. DARRRIE uhoh M el B, e
a pol ymsed,chd gadlidatidy prdviesshcanaadscheseve toudaktallyelr sukbe extfach rfuly hydmts, aobadk used
to formit,. a an be conducted. r at edl y.. dur i th turi

or ocese iR oy k. 1R AERRIHE cBUst BBE7 T sttt IR, HOR IRARG oLty

hydr at isngfade® cptlihwgﬁagﬂ&lxdﬁyliamgbbdzpolyﬂw hydr at i lr)ng sthep c?n i ncl udle _
contactin pol yneric | ens hody or. one or_nore batches of such pol yneric
"ens bdaV BT The dalaving, nopy 133ingo lixamples +iflgrafe, CPpim a5PRGE Ut E@ PR
productyciadzhnddevibQr exanple, a silicone hydrogel contact |ens. The
hydration step can fully or partially hydrate the | ens body. In one
exanple, the polyneric | ens body which is hydrated in the hydration step is
a del ensed polyneric |l ens } . ontacted by a liquid
prior to the hydration sté%gg%#ygg%ﬂ@%%%P?§§E§§%%ﬁ§neric | ens body which
has previously been contacted by a liquid. [00161] After the separating
step 112, and the optional washing step 114, the nmethod illustrated in FIG
2 can optionally include a step 116 of packagi ng the device body to produce
a packaged opht hal m ¢ devi ce product 212. For exanple, a |lens body can be
placed in a blister pack, vial or othe? suitable container along with a

vol ume of a packaging liquid, such as a saline solution, including buffered
saline solutions. In one exanple, the washing step 114 and packagi ng step
116 can be conducted simnmultaneously by placing a polyneric | ens body,

i ncluding a polyneric | ens body which has not previously been contacted by
aliquid, in a




WO 2012/ 013949PCT/ GB2011/ 051104 blister package or container with a portion
of packaging |iquid which serves as both a packagi ng solution and a washi ng
sol uti on.wpQOaAB94@pti onal Iy, the nethod illustrated i nPErTGB2R110@EMORUrt her
conprise one or nore inspection steps 118. In the exanple illustrated in
FIG 2, the inspection step is conducted follow ng the packagi ng step,
before the package is sealed and sterilized, although the one or nore

i nspection steps can be conducted at any point in the process, either
before curing or after curing, on a dry device body or a wet device body.
For exanpl e, an inspection can be perforned on one or nore nold nenbers to
det er mi [#0169le Acqeptinbbf ethyleoé-virtyé atroheli enpolyumet de esovideshinbgrapdar of et on a

nol d nmepber f ol |. ow pl acing of the polyneri.zahl.e. (i ct
he. prcegica BridsbeoRintis Bk Rany sFaERl Ber I As e Bl A RhES

foll ?W: swoﬁa; edérngcfmlellqsd el ihaabdriie Aa‘p@lgemteﬁﬁubnd ympbsitidre foir prddacigg bstiébyne or on
a we ens body follow ng separating,, washing or packaging to term ne the
accept abidreacy catact densgieis pepaed gy fescrihed pergi pnofs ‘bs_ﬁéitg rPé?gparen% BE«E% f% ﬁ?

st ep(s)caldBoRisd ?g Sﬂlze;rfzéﬁ eflidoRe Fyogél leds BoBRE kRGedstt RSP REFRG. DOdYe 2dedd but

in other proces can conprise’aninspected nold nenber, an inspected
pol yreradssahlies duohplbeg theopplymeréizahls| cpmpesitien areagnr¢huyieg theamalrr V¥nadigegdy,  or

an inspegted .wet, | ens, body... [ 0016 L.l owi n ' t he
clovi cor BtFurifh R B5btice TARERL UGl ot S Eochths HoaROGKATE, ¢
body ildﬂ'yCc?ﬁlohEdSte&Hepdateaﬂhé teohaelduaeibats f ahd motd dsseablys Holwing tptdrpnal
step 120 of FIG 2, to, produce a sterilized package conpri sing. a

opht hal $am0ldjag sige awelflelansiag Procsss 1s pggrd t@i‘gﬁiﬂ? 1e BPUBT A et dgics figm the

packageghedg¥idC RieRBEY wiANWRRhEHBP S8 ainOinStdtidck I8l AGind MM MefoRfing agpatrhen,
i ncludi ng heat such as by autocl aving, gamma radiation, e-beamradiation,
ul t r avitsleasedrlgnd odien areasebsequently leitheDsoehiedi wiifa p oI COPPERNG (18 PeHess

stepe vy HIS,S450 4y AR R RIRA SRR Aot SEDIAMQRREL Blhogted Ul 1
body, istgciusalsualiioo amhdaltpoeots) siostdomg Theséal S campsiseng
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( Conpargé pakagelin@arisRkiliedd. )The yield of acceptable lens bodies is below about 65%.

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

using an aqueous solution essentially free of an organic solvent. The washing step can include
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WD 2012/ 013949PCT/ GB2011/ 051104 [00165] A quantity of ethyl ene-vinyl

al cohol copolyner is provided in granular or pellet form A portion of the
pol ymer iwoporoassied by conventional injection nolding PoT@GH201H51Ad
second contact |ens nold nenbers. A polynerizable conposition for producing
silicone hydrogel contact |lenses is prepared as described herein, and is
used to prepare a plurality of cast-nolded polynerized silicone hydrogel

| ens bodies as illustrated in FIG 2. The nold assenblies including the

pol yneri zabl e conposition are cured using thermal or UV radiation. After
curing, the nold assenblies including the cast-nol ded polynerized |ens

bodi es araidimm:nakinyddﬂgpnchm;nbdesbnacatfsbiphatamatﬂpmntbmnqmed betarb thedensfbotliee nol d

assenbly. Follo del ensi.n b,S used
o r ot e erksShad sleri bl T TR et Pl PSS R BL SR Ve i o
they rewhien themaifdcd@ing Sotwirvglvitiemétenl linding b e Ikl @oaﬁ,l\elmeﬂlelms
bodi es are subsequently_ either washed usjing a _|iquid copprisin ani c
sol vent apainbly\ig Plasgd 4R the bhisigs Packags iaadh the &on thogy 1y demgide efanélrfig Sofhpy

sol vent 4;sQfiviRg ﬁqe"iﬁﬁﬁ Qi) th BB bﬁgﬂéfeﬁé&'ftageo F81idvR BySR&RHgath Yenk b8&y B than
organi ¢ solvent. The mashlng step can include an additional hydration step,
or a selisteateckagelthe yield aftacgeptedie loes hadidsusigndatoethon abaui€5Yens bodi es are
packaged and sterilized. The yield of acceptable | ens bodies is bel ow about
65% Exanple 2 (Theoretical) [00166] A quantity of vinyl alcohol copol yner
is provided in granul ar orExeiples (Tiaoraticdl) porti on of the pol ynmer i s

process C nventlo i.nj ection | di n to cC ntact | en nbers.
A polynﬁﬁigﬁb EBHFA %%Qﬁgég%ﬁﬁyﬁﬂﬁgﬂﬁﬁdngg dﬁ@oﬁVﬁ?ﬁdﬁ?wéﬁﬁB nﬁ%nses
i's prepgf etaﬁmqeaclsdrheﬁ of %eepdlymam ﬂr§ce§§:@doyt SREQRAREInfecBbY htfldihy iR
cast - nol ded pol yneri zed silicone hydrogel |ens bodies as illustrated in

FIG 2 mkheandoletnales sertintilens meold mrfinters: Wb nobimerizeble onmpositiap der proghciag e
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pl aced in e I ster package and the |lens bo i s denol ded_an el ensed by
di ssol VaRgleRd iamblipteeeaseyVihpackaging sodttian, g rledrandstsiidigedsy washi ng
the lens body in the blister package, the yield of acceptable | ens bodies
is greater than about 85% Exanple 3 (Theoretical) [00167] A quantity of

Ni chi go G Pol ymer TM vi nyl al cohol copolyner is provided in granul ar or
pellet form A portion of the polyner is processed by conventi onal
injection nmolding into male and femal e contact | ens nold nmenbers. A

pol ymeri zabl e conposition for producing silicone hydrogel contact |enses is
prepared as described herein, and is used to prepare a plurality of
cast-nol ded pol ynerized silicone hydrogel |lens bodies as illustrated in
FIG 2. The nold assenblies including the polynerizable conposition are
cured using thermal o r UV radiation. After curing, the nold assenblies

i ncl udi ng the cast-nol ded pol ynerized | ens bodi es are sinultaneously wet
denol ded and del ensed by placing the nold assenbly including the polyneric
| ens body into a tray, and applying liquid to the nold assenbly to at |east
partially dissolve the vinyl alcohol copolynmer, thereby releasing the |ens
body from both nolds of the nold assenbly. Optionally, the nold assenbli es,
the nold nmenbers, or the liquid can be agitated during the denol ding and
del ensing steps. The rel eased | ens bodies are subsequently transferred to a
bl i ster package wi th packagi ng soluti®n, and are sealed and sterilized.



WO 2012/ 013949PCT/ GB2011/ 051104 CLAI M5 What is clainmed is: 1. A nethod of
manuf acturing an ophthal m c device, conprising: (a) providing
at | east woeowwmyd49al cohol copol ymner, (b) uscmEGE20E/&1104east
one vinyl alcohol copolynmer to format |east one of a first nold nenber and
a second nold nmenber, the at |east one of the first nold nenber and the
second nol d nenber conprising a device-form ng nolding surface having a
static sessile drop contact angle | ess than 70 degrees and which is free of
a plasma treatnment, wherein the first nold nmenber conprises a nolding
surface _configured to nold an anterior surface of an ophthal mc device and
the se&3fHM®I d nenber conprises a nol ding surface configured to nold a
posterior surface of an-ophthalmc device, and the first nold nenber and
the second nold nmenber are configured to form an opht hal m ¢ devi ce- shaped
cavi ty ther ebet widnt istlcbimedisbi ned as a nDId assenbl y; (c)

P a0 1. POl TRt CATRRR o BB R O oo ¢

(a) providing at least one vinyl alcohol copolymer,

(b) using the at least one vinyl alcohol copolymer to form at least one of a first
mold member and a second mold member, the at least one of the first mold member and the
secpnd mold member comprising a device-forming molding surface having a static sessile drop
contact angle less than 70 degrees and which is free of a plasma treatment, wherein the first mold
member comprises a molding surface configured to mold an anterior surface of an ophthalmic
device and the second mold member comprises a molding surface configured to mold a posterior
surface of anv ophthalmic device, and the first mold member and the second mold member are
configured to form an ophthalmic device-shaped cavity therebetween when combined as a mold
assembly;

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

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

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

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

assembly, the polymerized reaction product comprising a polymeric ophthalmic device body.
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(d) assenbling the nold assenbly by contacting the first nold nenber and
the second nold nenber so as to formthe ophthal mc device-shaped cavity

t her ebet vwenrzowaibvsbhe pol yneri zabl e conposi ti on cont ai nedTigB20hiesopht hal m ¢
devi ce-shaped cavity of the nold assenbly; and (e) curing the
pol yneri zabl e conposition in the nold assenbly to form a cast-nol ded

pol yneri zed reaction product in the ophthal m c device-shaped cavity of the
nol d assenbly, the polynerized reaction product conprising a polyneric
opht hal m ¢ devi ce body. WD 2012/013949PCT/ GB2011/ 051104 2. The met hod of
claim], wherein_the ophthal m ¢ device conprises a contact |lens, the first
mol d ménber coinfl%@g&ag 823’@%@: Watrainhe apfithakiic deyice coRIPERFS PGORBPden
anterior surface of a contact |ens, the second nold nenber conprises a
convex thedireh meld supmbss sompiies g sPecve srolging syfase sendiguend temrdldaramerier cont act
l ens, the first nold nmenber and the second nold nmenber are configured to

f or m aswase ate cordapt lensathe decoad imojd mambetempises adrenex owhlimesirfise a nol d
assenbly, and the polynerized reaction product conprises a polyneric

cont actorfegasdiodyold a ostdiie snefadead acbnaoylens) thedfrstaheld mmenibe? andihe sadond t he
static sessile drop contact angle of the at |east one of the first nold
menber mahtimthbersee cordigiidddo fabL toritfet l@SShipgeatavsy tHegb&GSen when cUdbingt hod
of any one of clains 1-3, wherein the polynerizable conposition conprises a
si |'i cops £RBIEsBInMly RRAUYREH IR RIGOIROR biddAs BRErit&e: R MRS ddntfderhee body
conprises a silicone hydrogel polyneric ophthal mc device body. 5. The
nethodaﬂj_any one of clains 1-4, wherein the polyneric ophthal mc device
body, 3% fully hydrated, has a static sessile drop contact angle |ess

t han 45 degrees.

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

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

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

comprises a silicone hydrogel polymeric ophthalmic device body.

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

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

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

and the surfaces of the polymeric device body are free of a plasma treatment.
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6. The nethod of any one of clainms 1-5, wherein the polyneric device body
is free of an inter-penetrating network or pseudo-interpenetrating network
of a pol ywenrnr/medbi ng agent, and the surfaces of the pecyms2ci/demisce body
are free of a plasma treatnment. WD 2012/013949PCT/ GB2011/051104 7. The
met hod of any one of clainms 1-6, wherein the at |east one vinyl alcohol
copolyner is not an ethyl ene-vinyl alcohol copolynmer. 8. The nethod of any
one of clainms 1-7, wherein the at | east one vinyl al cohol copolyner is

wat er-soluble. 9. The nmethod of any one of clains 1-8, wherein the at

| east gne vinyl al cohol .copol ynmer. conpri ses N CHI G POLY. m _10. The
met hod ‘of any on’gheo‘f“etg‘f"éf’ y13/ ,Of\R/fi’é‘Pngil'ﬁ’ WBFrﬁ’dSFﬁéﬁS‘iSt P%@M@W* nyl

al cohol copolymer to formthe at | east one of a first nold nenber and a
second orlnGrEnRd an cie Ry lialsobeltdopplymst-di ng t he vinyl al cohol copol yner
using a process setting selected fromthe group consisting of: nelt
tenperature from about 180C to about 250C, barrel tenperature from about
180C to about 250C, throat tenperature from about 30C to about 70C, nold

t ool t &nper at ur eThe wethad ofiiny3G€ df olatho 117, ¥b&eintthd ati ledggt dren@nflraboohabout 1
second to about 5 seconds, injection speed from about 50 nmmi second to about

250 mMitGRdendt is whtastdleghlél ng speed from about 100 mm second to about 300

nm second, injection pressure fromabout 50 Bar to about 180 Bar, hol ding
pressure from about 10 Bar to about 200 Bar, back pressure from about 5 Bar
to about 25 Bar, and any conbination thereof. 11. The nmethod of any one of

claimsg1-10, whefl fehffofdRomlofr SHIhOE8! Wherein the at least one vinyl alcohol

copolymer comprises NICHIGO G-POLYMERT™™,

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

25 Bar, and any combination thereof.

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

the polymerizable composition.
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pol yneri zabl e conposition in the nold assenbly conprises using m crowave

radi ation to cure the polynerizable conposition. WO

2012/ 0139%0ORGR/0EBRO11/ 051104 12. The nethod of any onePofi/GH2aims1411,

wherein the method further conprises the step of wet denvolding the nold

assenbly following the curing. 13. The nmethod of any one of clains 1-11,

wherein the nethod further conprises the step of wet del ensing the

pol ymeric device body follow ng a del ensing step. 14. The nmethod of any

one of clainms 1-11, wherein the nethod further conprises the step of

rel easing the polyneric device body fromat |east one nold nenber by at

| east partially dissolving the nold nenber in an aqueous solution. 15. An

opht hal m ¢ devi ce body, conpri sing: a cast-nol ded pol yneri zed

devi ce body conprising the reaction product of a polynerizable conposition,

t he pol yneri zabl e conposition conprising at | east one hydrophilic nonomner ;
12 The method of any one of claims 1-11, wherein the method further comprises the

step of wet demolding the mold assembly following the curing.

13. The method of any one of claims 1-11, wherein the method further comprises the

step of wet delensing the polymeric device body following a delensing step.

14. The method of any one of claims 1-11, wherein the method further comprises the
step of releasing the polymeric device body from at least one mold member by at least partially

dissolving the mold member in an aqueous solution.

15. An ophthalmic device body, comprising:

a cast-molded polymerized device body comprising the reaction product of a
polymerizable composition, the polymerizable composition comprising ét least one hydrophilic
monomer;

wherein the device body is cast-molded in a mold assembly comprising a first
mold member and a second mold member, the at least one of the first mold member and the
second mold member being formed from at least one vinyl alcohol copolymef, and comprising a
device-forming molding surface having a static sessile drop contact angle less than 70 degrees

which is free of a plasma treatment.
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wherein the device body is cast-nolded in a nold assenbly conprising a
first nold nenber and a second nold nenber, the at |east one of the first
nol d mentwo 2arbisdse second nol d nmenber bei ng forned fromCaiGR2eastS1®AE Vi Ny
al cohol copol yner, and conprising a device-form ng nol ding surface having a
static sessile drop contact angle | ess than 70 degrees which is free of a
pl asma treatnment. WO 2012/ 013949PCT/ GB2011/051104 16. The ophthal m c

devi ce body of claim 15, wherein the device body conprises a cast-nol ded
pol ymeri zed silicone hydrogel contact |ens body conprising the reaction
product of a polymnerizabl e conposition conprising at |east one

si | i cohfcont ai ni %’ge orbikatmic davipedody ebdeinp hy vigein Bisideviee hohotpgiprisesy . The
opht hal m ¢ devi ce body of any one of clains 15-16, wherein the polyneric
opht harast-snolidedipobynissitgd siihere Hydrdgel ¢onthchtensi bodyamnaprisingtthe regetingi fredugt ofp
contact angle |ess than 45 degrees. 18. The ophthal m c device body of any
one of apblymesizdie dofmpositemeiomptikiag pdleysront silidevtaeaihing yndnender @el afleasin

i nter-penetrating network or pseudo-interpenetrating network of a polyneric

wet t i ngnelgRiidphilandotdigersur f aces of the polyneric device body are free of a
plasma treatnent. 19. The ophthal m c device body of any one of claim

15-18, wherein the polyneric
17. The ophthalmic device body of any one of claims 15-16, wherein the polymeric
ophthalmic device body, when fully hydrated, has a static sessile drop contact angle less than 45

degrees.

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

treatment.

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

forming molding surfaces.

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

region, wherein at least the device-forming molding surface of the mold member comprises at
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devi ce body, when fully hydrated, has a static sessile drop contact angle
at |least 5 degrees |ower than a polyneric device body fornmed using the sane
pol yner i awbl2e120msqesi ti on and cast nol ded using only nolpdTreBzbaEwrS1foer med of
pol ypropyl ene free of plasma treated device-form ng nol ding surfaces. 20. A
mol d nenber for cast nolding an ophthal m c device body, conprising: a nold
menber conprising a device-form ng nol ding surface and a non-nol di ng

region, wherein at |east the device-form ng nolding surface of the nold
menber conprises at |east vinyl alcohol copolyner, has a static sessile

drop contact angle less than 70 degrees, and is free of a plasma treatnent.
least vinyl alcohol copolymer, has a static sessile drop contact angle less than 70 degrees, and is

free of a plasma treatment.
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