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FI ELD [ 0001] The present disclosure relates to ophthal mc device nolds
fornmed frwonaifdisss portion conprising a vinyl al cohol eopaiBeoEvosamd a
second portion conprising a second polyner, and nethods of manufacturing
opht hal m ¢ devi ces using these nolds. BACKGROUND [ 0002] I n cast nol ding

nmet hods of produci ng opht hal m ¢ devi ces, such as ocular inserts and contact
| enses, separate nold nenbers are typically used to formeach surface of
the device. Oten a pair of nold nenbers, one of which fornms the entire
anterior device surface and another of which fornms the entire posterior

devi ce surface are typically conbined to form a devi ce-shaped cavity, and a

reaction m xture_or nmerizabl e conposition j.s ' devi ce- shaped
cavity. After pPRH 1%15%5/9 M‘%S%%Hﬁ‘ﬁiﬁﬁﬁ';gﬁéﬁgt nol d rrenbgr,
the first nold nenber and a second nol d nmenber are placed together or
coupl ed together to forma nold assenbly with an opht hal m ¢ devi ce- shaped
cavity therebetween. The nold assenbly is then cured to polynerize the

pol y | e conposition, formng the polymneric ophthal mc device in the

devi ce- ed cavity of the nold assermbly. [0003] Conmonly, a conplete nold
menber , [000W]! UJThg préssntedistlbsurentidies gosephitetiaic device molds formed from a first

portion comprising a vinyl alcohol copolymer and a second portion comprising a second

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

BACKGROUND

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

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

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



produced by injection nolding a thernoplastic polyner into a nol d- shaped
cavity. Lathing of nold nenbers in order to forman entire nolding surface
has al so weenixasasi bed. However, the | ens design features/caoinscan be
reproduci bly forned in the nolding surfaces while still achieving the
necessary optical quality nolding surfaces can be sonmewhat |imted when the
nol di ng surfaces nust be fornmed either by injection nolding or |athing. For
exanpl e, preparing netal nolding cavities having intricate patterns
engraved into themcan be very difficult and expensive, particularly when a
| arge nunber of netal nolding cavities in a |arge nunber of |ens powers may
be requiedbers afan Clospedtibicilels Cadpengiveoduid ttimerconbhing gtartifuldriyt &l ngmmediali dual
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[ 0004] Ahhnuathh ©8bpiARSAmid A&kised] ng patents, published patent applications,
scientific or trade publications and the |ike, cited.in this
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form a dntirgy. portion of a nolding surface configured to cast nold an
anterior or posterior surface of an ophthal m c device; (c) providing a
second polymer; (d) using the second polyner to forma second portion of a
mol di nguvviARee configured to cast nold an anterior or posterior surface of

an ophthal m ¢ device, wherein, when conbi ned, the fi rsft Qrtion % d, the
second [8893i onThe rssant diselpsuse v diresigd 4o e method o mapyiagiiine AB| W ﬂﬁh’élﬁti re

anteri ofe Rk Pé}ﬁ%r%ﬁﬁé) r(%l)lS g{?f\’g%%gfﬁr?tn%&m&ﬂ? Wyhndad gl‘:'s’i pélﬁi)nlep kA €drf0a First

pol ymeri zabl e conposi rising at least one hydro i c nononer in
di r ect motiemof awheldinghwirfane icorfignstdifonepss mdld @p; antanigr (of )poglgripheprfase of an

Fo 1 or MATRbTSRErat aRab et (5l BESHRR by BE sEPhU LRI I IR 2

devi ce daeshd. portion of a molding surface configured to cast mold an anterjor or posterior surface of
an ophthalmic device, wherein, when combined, the first portion and the second portion form
an entire molding surface configured to mold an entire anterior or posterior surface of an
ophthalmic device; (e) placing a polymerizable composition comprising at least one hydrophilic
monomer in direct contact with the entire molding surface; and (f) curing the polymerizable
composition in direct contact with the entire molding surface to form a polymerized reaction
product comprising a polymeric ophthalmic device body.
[0006] In one example, the first polymer can comprise or consist of at least one polar
polymer. The first polymer can comprise or consist of at least one vinyl alcohol copolymer. The
first polymer can comprise or consist of at least one vinyl alcohol copolymer which is not an
ethylene-vinyl alcohol copolymer. The first polymer can comprise or consist of a water-soluble
polymer. The first polymer can comprise or consist of at least one water-soluble vinyl alcohol

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



[ 0006] I n one exanple, the first polynmer can conprise or consist of at |east
one polar polyner. The first polynmer can conprise or consist of at |east
one vi nylwal2eabi4sopol ynmer. The first pol ymer can conpPCI&BR01108080St  Of
at | east one vinyl al cohol copolynmer which is not an ethyl ene-vinyl al cohol
copolynmer. The first polyner can conprise or consist of a water-soluble
polynmer. The first polynmer can conprise or consist of at |east one
wat er - sol ubl e vinyl al cohol copolymer. The first polyner can conprise or
consi st of at |east one thernoplastic polynmer. WO

2012/ 013945PCT/ GB2011/ 051100 The first polynmer can conprise or consist of
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pol ymerpsakRejapgond pol ymer can conprise or consist of at Ieast one
non- pol ar ﬁol ynmer. The second pol yner can conprise or consi st at | east
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30C to ‘about 95C l'ding time about 1 second to about 5 seconds,
i nj ect i@n coppese br amsabolinj@Gommadogtit fist polpuer. The injagtinacpalding the first

plast|C| i n fromab ut 100 e
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25 Bar, and any i nation t o exanpl e, at |east, two of the
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300 mm/second, injection pressure from about 50 Bar to about 180 Bar, holding pressure from
about 10 Bar to about 200 Bar, back pressure from about 5 Bar to about 25 Bar, and any
combination thereof. In one example, at least two of the above process settings can be used. In
another example, at least three of the above process settings can be used. In yet another
example, at least four of the above process settings can be used.

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

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

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



can conprise or consist of lathing the first polynmer. The step of using the
second polyner to formthe second portion of the nolding surface can

conpri se wo 20mEB®s of injection nolding the second pol yowrGB2ehensstoep of

usi ng the second pol ynmer copolyner to formthe second portion of the
nol di ng surface can conprise or consist of lathing the second pol yner.

[ 0010] The step of using the first polynmer to formthe first portion of the
nol di ng surface can conprise or consist of forming a matrix of the first

pol ymer. The method can further conprise the step of conmbining the matrix
and the second portion of the nolding surface to WO
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ol di nfosned mokifeosuniace ofn ¢dneprise ©o onsixd loy pasting the vinyl alcohol into a pre-formed
mold member comprising the second portion of the molding surface formed of the second
polymer.
[0012] The method can further comprise the step of affixing the first portion and the second
portion to each other to form the entire molding surface.
[0013] The method can further comprise the step of releasing the polymeric ophthalmic
device body from both the first portion of the molding surface and the second portion of the
molding surface. In one example, the polymeric ophthalmic device body can be released from
the second portion of the molding surface before the device body is released from the first
portion of the molding surface. T he method ¢ an further comprise r eleasing the polymeric
ophthalmic device body from at least the second portion of the molding surface using a process
which does not involve contacting the device body or the second portion of the molding surface
with a liquid. The method can further comprise releasing the polymeric ophthalmic device body
from at least the first portion of the molding surface by contacting the device body and the first
portion of the molding surface with a liquid. The contacting the first portion of the molding
surface with the liquid can result in the liquid at least partially dissolving the first portion of the
molding surface.
[0014] The polymerizable composition can comprise at least one silicon-containing
monomer, and the polymeric ophthalmic device body can comprise a silicone hydrogel
ophthalmic device body.
[0015] The entire molding surface can comprise an entire molding surface configured to
mold a posterior surface of a contact lens, and the polymeric ophthalmic device body can

comprise a polymeric contact lens body. The first portion of the molding surface can be

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



[ 0012] The met hod can further conprise the step of affixing the first
portion and the second portion to each other to formthe entire nolding
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be example, such a channel can extend from a first outer surface of the device into the lens body
without having a second outlet to a lens surface. In another example, such a channel can extend
- from a first outer surface of the device into the device body and then back out of the device
body at a second opening on a surface of the device. In this example, the first opening can be a
different opening that the second opening. Additionally, the first opening can be on a first
device surface, and the second opening can be on the same device surface as the first opening,
or can be on a different surface of the device.
[0017] The present disclosure is also directed to an ophthalmic lens mold member,
comprising: (a) a first portion of a molding surface formed of a first polymer, wherein the first
portion is configured to cast mold a first region of a surface of a contact lens; and (b) a second
portion of the molding surface formed of a second polymer, wherein the second portion is
configured to cast mold a second region of the surface, is configured, in combination with the
first portion, to form an entire molding surface, and wherein the combination of the first portion
and the second portion are configured to cast mold an entire surface of a contact lens.
[0018] Any and all features described herein and any combination of such features are
included within the scope of the present application provided that the features of any such
combination are not mutually inconsistent. In addition, any feature or combination of features

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

BRIEF DESCRIPTION OF THE DRAWINGS



configured to formall of or a part of a peripheral zone of a contact |ens
surface. The first WD 2012/ 013945PCT/ GB2011/ 051100 portion of the nol ding
surface owo2oe/aensi gured to format | east one channel iPoT&GROI(BI®OAl zone
of a contact lens surface. [0016] 1 n one exanple, the first portion of the
nmol di ng surface can be configured to format |east one channel on a surface
of the device. In other words, the entire channel can be part of an outer
surface of the device, such that the channel itself is part of the outer
surface of the device. In another exanple, the first portion of the nolding
surface can be configured to format |east one channel extending from at
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the first opening, or can be on a different surface of the device.
[0017] The present disclosure is also directed to an ophthalmc |ens nold

menber DEJMBEDSPESCRIBYIQN j r st portion of a nolding surface formed of a
first polyner, wherein the first portion is configured to cast nold a first

region of a surface of a contact lens; and (b) a second portion of the
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polymer, and a second portion of the molding surface formed from a second polymer. Together,
the first portion and the second portion form the entire molding surface, i.e., the molding
surface is configured to form an entire surface of an ophthalmic device, such as, for example,
an entire anterior surface of a contact lens or an entire posterior surface of a contact lens. As
used herein, a molding surface is understood to refer to the portion of a mold member which is
conﬁgured to form single surface, such as a posterior or anterior surface, of a device. When a
molding surface is used to form an ophthalmic device, the quality of the surface is sufficient to
form a surface on the device which is of acceptable quality for placement in the eye. For
example, a molding surface used to form a surface of a contact lens is of sufficient quality to
form a device acceptable for placement in the eye, and may also, if used to form a vision
correction zone, be of sufficient quality to form a vision-correcting lens.

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

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



I ncluded within the scope of the present application provided that the
features of any such conbination are not nutually inconsistent. In

addi ti on,wenyi1dmadsar e or conbi nati on of features nmay beprspaB2biioahioy

excl uded from any exanple of the present disclosure. BRI EF DESCRI PTI ON OF
THE DRAW NGS WO 2012/ 013945PCT/ GB2011/ 051100 [0019]FIG 1 is a flow chart
Illustrating steps of a nethod for produci ng an opht hal m c devi ce.
[0020]FIG 2 is a flow chart illustrating certain inputs and outputs of the
method of FIG 1. [0021]FIG 3 is a drawing illustrating several matrices
whi ch can be prepared and used as a portion of a nolding surface as
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I%g(itl(l)l‘g Yo &malllle%vr\llti%ehr%olding surface. Instead, distinct first and second portions
are combined to form the entire molding surface, and once the first and second portions have
been combined to form the entire molding surface, distinct first and second portions remain.
Thus, when the first portion and the second portion of the molding surface are combined to
form an entire molding surface, the first portion and the second portion are physically adjacent
to each other and in close enough contact with each other such that the entire molding surface
can be used to cast mold a liquid polymerizable composition without the composition flowing
between the first portion and the second portion at the interface between the first portion and
the second portion.

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

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

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

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



matrices to be attached to a nold nenber. DETAI LED DESCRI PTI ON [ 0023] New
opht hal m ¢ devi ce nol ds have been di scovered. These ophthal m ¢ devi ce nol ds
can be uswod2w/aass nol d pol yneric ophthal m c devi ce bo#cessB2nalsumong
ocul ar insert bodies and contact |ens bodies. These nol ds can conprise one
or nore nol ding surfaces, where each nolding surface conprises a first
portion of the nolding surface forned froma first polyner, and a second
portion of the nolding surface forned froma second pol yner. Together, the
first portion and the second portion formthe entire nolding surface, i.e.,
the nolding surface is configured to forman entire surface of an
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ent i r e whikhhagbeenphgsieallyl costbized, (i.eli ot raated arretpodyiderszed pwith pagredienis sushe

conbined to formthe entjre.nmolding s a nd once.the first, and,,second
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first apgpsaaeOsh M thePYOIEtEbdinjethistsmoleen the first portion and the

second portion of the nolding surface are conbined to forman entire
mol di ng08281f ac&he fixe PRlYEIr G898 COMPHISH AT CRUsist & & sRHeIittlOROINMET BRAsESe 5Y| v
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pol ymerélediol eomdyrpersistunderstoot Hobe a isykdngmd icopdymet whichgs yssimp snlubleent i r st
POrF on, 0% RS0 ROh U An S LEE A58 S2IRERLE) Fof Slanfi?L b O
vinyl alcohol copolymer can be a copolymer for which 50 grams or more of the copolymer are
visibly fully soluble in 1 liter of deionized water at 20 degrees C (i.e., the copolymer is soluble
at a level of at least 5% wt/wt in water) as determined using a standard shake flask method as
known to persons of ordinary skill in the art. In another example, the vinyl alcohol copolymer
can be a copolymer for which 100 grams or more of the copolymer are visibly soluble in 1 liter
of deionized water at 20 degrees C. In another example, the vinyl alcohol copolymer can be a
copolymer for which 150 grams or more of the copolymer are visibly soluble in 1 liter of
deionized water at 20 degrees C. In yet another example, the vinyl alcohol copolymer can be a
copolymer for which 200 grams or more of the copolymer are visibly soluble in 1 liter of

deionized water at 20 degrees C.



[0025] I n the process of using the entire nolding surface to cast nold a
surface of an ophthal m c device, a polynerizable conposition is placed on

t he nol diwg 281r(fiaee. When placed on the nol di ng surfacepctrhas2polosmoi zabl e
conposition is in direct contact with both the first portion of the nolding
surface and the second portion of the nolding surface. As is often done in
cast nolding, a first nold nenber conprising the nolding surface forned
fromthe first portion and the second portion can be conbined with a second
nol d menber such that a device-shaped cavity is formed between the nol di ng
surface of the first nold nenber and the nol ding surface of the second nold
menber . [0830]us e@hé dirgi polymemodrd rapsdlg ndissplviesinuwater ot @o caqueoysesadytione In jpae

conbi nati on, of ,a first  nold,. r.and.a sec I : d
o B i Ra TR T TP A SRR e e Sl L8
conventpdyiadr ¢l dssoBrbaricast 46% (v wilid 20efitates tavessglnanothdrasxymptel ihag

surface which is not formed by conbining two or re separate porfions of
di f f er eagitalsd iy hdifes of dejgpigpmater hed drsrsends iafalﬁp@%g&?f-‘p@@??‘?lm%‘%? dtsfé%lﬁe

pl aced jiRedi ﬁ@/%t(w?/w ACi0 Whrdest Qe A0 A AnSHES é&ﬁﬁ)lé}fwﬂéﬁtagitﬁt@& iff 1 1igdr ool d
menber and the second nol d nenber of the nold assenbly, the nold assenbly
can be dedenizedavater apdP degreess@, a samphodfithe first aplymet eanpdissotvesth leagt 08p HAMD

pol ymer.i ¢,,devi ce baody. During the curing process, the polynerizable
corrposilfliﬁgﬁmgﬁtas ?rﬁlgss?/esul ting polyneric device body remain in direct

cont act[0e81]h t hreométhinipde, thi¢ fiagt @olydrier wah e tah!fmers sudimdsd foreaxbmpleandinyhe

second | d menber. [0027] When used to cast nold_.an t hal m ¢. devi.ce
surf ac ea,q&chﬁbc‘fﬂo per pwg’tcﬁo%h‘m S%‘ﬂ@ﬁ%?&r gf?sr?gl%?dﬂ%]t@é W?Bﬁ’@g’ Q‘ef iuP§f50$V§8i38ﬂ of
the surfaegelvaid) Hhes prasamth Bekbiufsn. ¥or bken B vwhieR@ saMle of the first polymer is
2012/ 013945PCT/ GB2011/ 051100 surface nolds a second region of the surface.

For exanled in patsr pr asaqueens solutism, fallowingepnnlete disselytiomet the selublg pettios ot of

the mol gl 6 iuthdia6y GAIAPHRNILE 8r 08l LRS! mPeridl ARG AR BREID tfin. 2
non-vi si 0 CoY Fect 1 ng zone) on an anteri or of posterior surface of a
cont actaboan20%afdh¢ hmossicahpolymgi by vefighther leenthanwibded] Py afttke pelyorer by

port on gy R TEk, 1 R410EES 0 ST 26 By Bl By PRI B0°

cont acteek, @Rhe amount of polymer by weight, or less than about 5% of the amount of polymer by
weight can remain as insoluble solids.
[0032] In one example, the first polymer can be a polymer which, when solubilized, has a
low level of insoluble solids present in solution, can dissolve in water at a temperature from
about 30 degrees C to about 80 degrees C in less than or equal to 20 minutes to form a 3%
(wt/wt) solution of the vinyl alcohol copolymer in water, the solution having a level of
insoluble solids of about 10% (wt/wt) or less (i.e., 10% by weight of the sample of copolymer
added to the water remains present as insoluble solids present in the solution). In another
example, the first polymer can dissolve in water at a temperature from about 30 degrees C to
about 80 degrees C in less than or equal to 20 minutes to form a 6% (wt/wt) solution of the first
polymer in water, the solution having a level of insoluble solids of about 6% (wt/wt) or less. In
yet another example, the first polymer can dissolve in water at a temperature from about 30
degrees C to about 80 degrees C in less than or equal to 20 minutes to form a 10% (wt/wt)
solution of the first polymer in water, the solution having a level of insoluble solids of about

15% (wt/wt) or less.



[ 0028] The first polyner used to formthe first portion of the nolding
surface can conprise or consist of at |east one vinyl alcohol copolyner. As
used her evo,2om/uaB9gl al cohol copolyner is a pol ynmer compCiraiBgiiaisiioeast one
unit of a vinyl alcohol functional group and units of a functional group
which is not a vinyl alcohol. This is distinct froma vinyl alcohol

honmopol ynmer, which is a polynmer conprising only repeating units of a vinyl
al cohol functional group, i.e., poly(vinyl alcohol) (PVOH), or a nodified
formof PVOH such as a form of PVOH which has been physically conbi ned

(i.e., not reacted or co-polynerized) with ingredients such as plasticizers
whi ch ni®833ly t Wbe pelypens o sheofirst melynan-ormed hy alissofving Eeafiist @ortioneofniibt i ng
t enper t the. [, NJ [ .Qn: . . T j

pol yrmer ngidfe Spflks s sGENEY b pRScr M BEARER b 20APhs) 15 Db,
exanpl esxcessivatfeammsig] gddhteonvofigie lighidpbiothe digpial ben@mningAdoudyeatbhe e madissohad or

wat er - sol ubl e vi nyl al cqhol copel ynmer, i s understood to be.a vinyl al cohol
copol ynRSFCRigted cprRoLymE: 8{]%7 %WEE’I’ dhs Sirsiaho %roé eaﬂfﬁ%@%gh%&sﬁrtei R %t ?room
t emper gigiiBer( Sucll- as, 3P kardPre2a HAHN 818ShdE) copbYmeXdARhefords \WhitalBl sebie!
copol ynmer” can be a copolyner for which 50 grans or nore of the copol yner

are vi siypgusisglutipns ghrususopsnsolution efrthe firs eplyies atywet epl iatsobiondyrees3 c
(i.e., %@rhdu‘?i,sﬂﬂ h'(m(ﬁ?, (ﬁtﬁ(Sah(#Lﬁy & eroiforrﬁatéﬁnegis e%%lu%ﬁ%n'a ué’éﬁger)
shake ask nethod as

as determ ne usrng a st'andar nown to persons of
or di narsphgionldf therfitsh@olmter chm haveod hiscosity ampéleyaridedessithad ataiuc 80| lesothehy nmer
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t he Vi erioal sFoltakast AROhYABT INCAIdHRE cRamPRO bk YsFRItioh st fddt @blyhfed c@ih d@Bhigly nor e
of the copolyner are visibly soluble in 1 liter of deionized water at 20
degr eedregistantrfo\precipipsing evheaabiscied to dugh, phegr- Thecwwhsionfihe s rpokupersan o
copoly : PIRYY o} : : AT N 10 ubl e
1 | e il oI BIRTANG JRE  Shigh SR RRGEITRIOIH f 50 Rl
2012/ 01894 5PCGRHoGR? @1dpis,1 the Go[ B8 Gif Theefifst pslymso kgmbavecahazeadpvalllgssdhassl ve

in watef,0r _an uepus, sol ution. |5 one _ex | e, whep,agi.tated in 1,.1jter

of dei onbel TRATER a0 0%0onisst B8 +VoRT i iid sre alel RIPE Mg I £lgh

S,L ssol Vsheﬁtmiggeiaﬁtwéiﬁ) Yorh b1/ 3;& I(ijliﬂulﬂes%@ 1340.1 The SqL(Houi?) ﬁﬂgﬁoﬂ oF tBe Gt pblymeafmy e]:
en agitated in 1 liter o ei oni zed wat er at grees, C, a sanple o

the fi ot fomm y}%lrﬁ%aﬂy,dﬁ-%stbw@%n%%fwtsg)@@(m&fme? wbw%obffwmﬁf SETHVE ess.

In yet AppkReheeXRARIGing WAt @b&dsin 1 liter of deionized water at 30

degrees C, "a sanple of %he first ﬁglyner can dissolve at |east 60% (w/w)

in 20 ndMdles Bhehdogned 006 H dry G dbrdirpl polympecdn hate pdpyniete efapxizena

pol ymartran&%&&n&s. F o]; QJ;an%(lg,n’E% Sate Bf ngﬁé/eln transmittance through a dry film formed of the
polymer can be less than 2.0 cc 20u/m* day atm, or less than 1.5 cc 20u/m> day atm, or less
than 1.0 cc 20p/m? day atm, or less than 0.5 cc 20p/m? day atm, or less than 0.2 cc 20p/m* day
atm as determined for a dry sample at 20 degrees C. In another example, the rate of oxygen
transmittance can be less than 0.005 cc 20p/m? day, or less than 0.004 cc 20pu/m* day, or less
than 0.003 cc 20pu/m? day. When a first polymer with a low rate of oxygen transmittance is used
to form a molding surface of a mold member used to cast mold an ophthalmic device, due to the
low level of oxygen transmittance of the molding surface, it may be possible to cure the
ophthalmic device in an oxygen-containing atmosphere without the presence of oxygen in the
atmosphere disrupting the curing process. Thus, in one example, the methods of manufacturing
of the present disclosure can be methods using molding surfaces formed of the first polymer

having a low rate of oxygen transmission and can involve curing the polymerizable

10



al cohol copol yner, which, when solubilized, has a |ow | evel of insoluble
(i.e., undissolved and undi ssol vable) solids present in the solution. For
exanpl e, wben2213aspl e of the first polyner is placed | rRCWAIB20110051 80
aqueous solution, follow ng conpl ete dissolution of the soluble portion of
the copolyner, only a small portion of solid polyner material remains. For
exanpl e, | ess than about 20% of the anpbunt of polyner by weight, or |ess

t han about 15% of the pol yner by weight, or |ess than about 10% by wei ght,
or | ess than about 8% by weight, or |ess than about 6% of the anount of

pol ynmer by weight, or |ess than about 5% of the ampbunt of polyner by weight
can’ r enankpoaision e dhe bresense of @ OXYEEBIAI NI E @ @ EHI-kch @W@Sphqr% to Bmwfﬁer can
be a po o, i ds
pr esentlg &{ﬂ%n V%h?%}lmwt}ge&w i%g@k%eﬁﬁﬂalm?ﬁge tg\gu}eg%%é(ﬂg&ﬁirle rom-a %8%1 30
degr eesinGhd prewlnoubf Shwlegiger sr é:ssemlallessygdnaﬁ‘eecatmem]naie swwh2, fior exatrgde, tao f or m

a 3% (w/w) sol Hg of the Vlnﬁ§ alcohol copolynmer in water, the solution
havi ng AMPERAGTe 14 B8P 188S YAMCHET BETEABut 10% (wt/wt) or less (i.e., 10%

by wei q]+0035]f t irRe SiRTPLE R AR B bYdHREradslle dF dr @xhkifle\ Ve Hirst RIPhEScaRMRSEAL as
insoluble solids present in the solution). |In another exanple, the first

pol ynerlerd of diogsgrpdability afeat loast40% wehbeﬁa?pu{cr, o ft lenst S0%upltee Hargtingime t o
about 8 a%gﬂtrﬁ?a 3 ds MelBtheli MRfheQbst BiRNG 1SD LD ?%5'1‘ itk @ SakDle! bk &) éi)%lﬁyvt [wt)
solution o Prrst pol yrer i wat er, e solution having a |evel

i nsol ubibeuisiﬂm rdbofcstandhxduestﬁl%s()mtlbnvt@d(artemlersaurelqf abeut 23rdegives Cexanpl e t he

R

( vvt [ wt )trﬁ@ﬁbdﬂéﬂcg)rbfothe tsbled fdrfys;iolﬁﬂérwmwsmems glercehBaz80tHet peddenh Axiensf thel evel
i nsol ubl e solids of about 15% (

ess. WO
2012/ 0 sy cn bpbass thep 59%p or [eee%leql %ﬂé %llemt hghat %8s orilens than 226,95 lepfitan
formed Xy, 4r330tnshnged. he first portion of the nolding surface in a liquid
may not present manufacturing difficulties such as, for exanple, excessive
f oam ndg00FAE| at Thafict polbveler rapubaye agelativedy lavg level ey rhghgtrmsammncew&let%V
undi ss reC| o) Far
the pr 3&%@% Tmcg J }tl(tah tC rsp p01‘¥1f)n of the molﬁfﬁgwf?%er {rogl)%gcfrlm F e 1:9)%%” ny
al Coholbeclélppt}mﬁeﬁ‘? v(/har:] Ko Iil‘%(fré)rﬂ‘ﬁl Sf%SdJiCﬂQHUVSmg‘bhﬁlrﬁqmﬁﬁﬂlﬁIﬁSdﬁ (ftHe 0. lighn
aqueous sol ytion_ o e first po r y not. gel in_ soluti 0 er 3
hours, tEnBiflagee tilzoq%ah% firsp pontign Pﬁﬂga?ﬁﬁ SORHS can PRI el r?rifﬁ
sol uti of,, &nleésqﬁﬁﬁuj%sw}léh' 901dRfe §ictd Forbne® A UAE D polfer hevelgqow evmgﬁty
whi ch varies |ess than about 20% |ess than about 15% | ess t han about
10% wheransmitaner erte vged enpewringiprecest invobing hewseof Uéébglev@ﬂﬁ levepef Dodlight at
least lg 0 H{eﬁ i o th%”&éxﬁ& foféﬁx@ﬁéa%n TndPh éd ? bg 1{1%1{ ra%'a 1@18 %”Erh%@ bg

hi ghly Tesis precipi en ‘su jec ear
sol ut i dacidént tUné lfglht ﬁtayp(dedﬁ&lbem@phﬂf(btoaiha eixtesior (bdckpbf ﬁ&zmoldmgeéurfaoé.lf@mli ng

m xing in a high she 1 xer at 100 for 30 m t 10C. t her
exanpl EX2PRE E’gffiﬁ‘iﬁ"@)g{)@f ﬁfemPFeré‘f‘ gé‘ﬁ w&e o= ﬂ%i‘%}g%hgﬁ T RYE I‘[h e@@ﬁ)t han
15% oryWwessSmbRethan 1966 nW of ©38ligkaaAn b5%¥>ﬁﬁed‘ tbShé Bkibli@d oftBE enol@MEkurface
following mxing in a high shear mixer at” 1000 rpm for 30 mnutes at 10C.

The aqubine theotuingaroesss. thsemany SV gt pribs arﬁelsmﬁmwffemﬂoel el Whetgperafingi | e

L R e e

the f|hﬁ@epﬂkmﬁmw nmnmhagbublﬁeM/rate of oxygen transmttance. For exanple,

t he rat e nsmtt thro h a d rnforned he

oo botifedl P rERBbbaRRTE MR b et ol bulsitil A e oaly el ot 1
or les Sntdﬂ@rbr]m&ec& g s6WEntdayh@tdiin ‘WVrgdrs §olwmﬂ réfe® 16Canlrbadit Nb@ce at m
or less than 0.2 cc 20t/n2 day atmas determned for a dry sanple at 20

degr eesVish hgs theebHidy teselwpr or disselve at lagrongpaerialt oereneiaiplt dhcaigape | ess
than 0. 99’%6‘% rr%g)g (Jﬁl %%Wﬁ: t?é ﬁfs?ﬁ(ﬁ%{r@fi@xgvﬁﬂrﬁ o’PS]ig%&%%H@n@ Cludel whESE than

0. 003 cc en a first” polyner ow rate of oxygen

t r ansnilinigatios, zileohmed g alfaools suchsis d¢ihagols isopmpend fand tieolike, whlobdormy datylt o
cast nold an ophthal m c device, due to the |low | evel of oxygen
transmttance of the nolding surface, it nay be possible to cure the
opht hal m ¢ device in an oxygen-contai ni ng at nosphere w thout the presence
of oxygen in the atnosphere disruptingtthe curing process. Thus, in one
exanpl e, the nmethods of manufacturing of the present disclosure can be
nmet hods using nol ding surfaces forned of the first polyner having a | ow
rate of oxygen transm ssion and can involve curing the pol ynerizabl e

_




WO 2012/ 013945PCT/ GB2011/ 051100 conposition in the presence of an
oxygen-cont ai ni ng or oxygen-rich atnosphere to formthe polyneric

opht hal mwoadewrmsg4sal t hough it is al so possible to cureprcharolyoFseronzabl e
conposition in the presence of a | ow oxygen or essentially oxygen-free

at nosphere, such as, for exanple, an atnosphere rich in nitrogen gas or
anot her inert gas. [0035] The first polyner can be bi odegradable. For
exanple, the first polyner can have a | evel of biodegradability of at |east
40% or at least 50% or at |east 60% after a standing time of about 30
days as determ ned using test nmethod | SO 14851 with a sanple of about 600
m, aboasetaBQ@iprbpyénesglaend anathylestherndjpopylené glycolanethsl ethermsetateuprd e liksout
25 degrees €. [0036] T [ o] l.at | . r t

st b S B e Tng of SRbpBr KB FONRRE S & biELe] PRI IR A
as per captatd) 8z €an behgragttatlg isohbkeindentdne, qralay ive practcallyeinsdulde ihiaiued8€%r or

| ess than 27% .or_less than 24% or |ess than 22% or |ess than 20% or
| ess t H&H bf&’df/%cu[:‘l‘.‘]b’:sl’?f(’sllﬂlélefrf ?tEYl %SWaE?ng‘?nzﬁ%erﬁnﬁéQé‘e%F' relatively |ow | e(z/el of

WV i ghfposgjans rht rRAGR1yméecadMbd & BtrmbpRARTHIIYRBCE JolyniiINe.t Aolyinted tthat

portion of ‘the nolding surface formed of the polyner can be |ess than 15%

(i.e., bespmes hand 8sombeablhehenhgategrandificerastto g glastnitete even suffisicorly coqjed;

transmtt r | N t he nol ding surface can be | ess

t han 10%2;(1%8?%%3&%#%Ieoélgﬁkeggaglﬁ%%gl{r?lg&i When nol di ng surfaces formed of

t he pol po#0] haThairdt pulybhr be glpblyireanantaptdindissdveinusdd drrnaquaous sgupemcess
o

i nvol ving the use of [ light, the.level af | i ght nsm,tted into th

devi co- Traphibhg Rebmer sy Wascrolirediiiag i loureval nhdsahhgRIHepgrersn e’
i nci dendoldddn! b1k beBYpIIRAEL WRicR €oraRRbIuEENd Which areeidt @Fdrrto CRasKye Bfantifig

nol di ng surface. For exanple, nore than 50011W or nore than 750 [tW or

mor et hrirean bee pRivwyer avhigtorosms pelktiaEdeymawebls viskoridcs 194 fan BoD PAIVIISE WEAGh | ght
can, o BLLEIER 5 S o) S LTS I BBl 00,
at hi ghan beevmilgnempwbichdivhgp Huokd hitgh dintlnles allpyhate|of wal genrttansmaitiaoee;t he
WV bul bosr ctar? bg %epro?}gn?ern‘aglteis %flgdiegtiaga%lé;ydr ciarq Eaeaap%il)prgerbfﬂz!ltt}s lrei,lgtt(la\iely transparent to
visible light in solid form; or can be a polymer with a relatively low level of transmittance of
UV light; or can be a polymer that is a thermoplastic; or can be any combination thereof.
[0041] The first polymer can be a polar polymer. For example, the first polymer can have a
polarity from about 1% to about 70%, or from about 1% to about 50%, or from about 1% to
about 10%, or from about 10% to about 45%, or from about 20% to about 40%, or from about
30% to about 45%, or from about 20% to about 30%.
[0042] The average polarity of the polymer can be determined based on the Owens-Wendt-
Rabel-Kaebel model, where the contact angle of the thermoplastic polymer is determined using
a number of different liquids of known polarities. The Owens-Wendt-Rabel-Kaebel equation
can be written in the form of a linear equation, where y is calculated based on the observed
contact angle of each of the different liquids with the polymer (0) and x is calculated based on
the known polar (orF) and disperse (o.P) components of the total surface energy (o.") of each
of the different liquids. The data points from the different liquids (x,y) can be plotted, and the
linear regression of the plot can then be used to determine the slope (m) and y-intercept (b). The

calculated slope and y-intercept can then be used to calculate the polar (os") and disperse (os°)
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[ 0038] The first polyner, while having good aqueous solubility, can be
practically insoluble in one or nore organic solvents. The term "organic
sol vent " wefersismsan or gani ¢ substance whi ch has the alpciridBeotissmbvat e or

di ssolve at | east one material. In one exanple, the organic solvent can be
used to dissolve the first polynmer. Exanples of organic sol vents include,
without Iimtation, alcohols, e.g., alkanols, such as ethanol, i sopropanol

and the like, chloroform butyl WD 2012/013945PCT/ GB2011/051100 acet at e,
tripropyl ene glycol nethyl ether, dipropylene glycol nethyl ether acetate,
and the |like and m xtures thereof For exanple, the first pglyner c_abPe
pract i calmppnents of thieltetal surfathyergcef the @planthenaoplistic pobyoter ¢ed J\pf’hﬁ'>rlqsng1lai ein
benzene, qy, can be practically insoluble in toluene, or can be practically
i nsol ubl 8 ih et hyl acetate, benzene and toluene. [0039] The first pol ymer
can be @oadjer mypt Bsicns WsHdy-REbelORBEYERItion intthe fampsiaylifesr dobatiorbecones
liquid or nualleable when heated and freeze 0 a glassy state when
sufficiently cool eg; éneshiich can b%;cn"é} atfedly re~neited and re-nol ded.

[ 0040] The first p 5t yer r dl q% olve in water or an
aqueous sol ution; or cap/d& a pol ymer whith, when Sol’ubilized, has a | ow

| evel of insoluble solids Ppresent in the solution; or can be a polyner

whi ch forns sol utions which are not prone to excessive foam ng; or can be a

¥ . F

pol ynmer which forms solutions having stable miscosities; or can be a

pol ymer whi ch, f.of mp, 3glufy ons that do not e¢i pitate excessively when
subj ected to “hi gizgy&(—zendimiéo S;por can A pol ymerb vhi &@ when forned
into a Yeyefilm hds/a’ | ow rate o¥ Soxygen ty dnsmi t{afpce; €an be a

pol ymer that is biodegradéblq; or can be a polyner that is relatively
t r anspal084d] t oEwimplos ef Itheghiquils val ditfetent npladiiescwhichecan hsorspede dgiefring

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

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

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

about 45%, greater than or equal to about 40%, greater than or equal to about 35%, greater than
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[ 0041] The first polyner can be a polar polyner. For exanple, the first

pol ynmer can have a polarity fromabout 1%to about 70% or fromabout 1%to
about 50%voanidmswsabout 1% to about 10% or from about pt@AGR2011205000 45%
or from about 20%to about 40% or from about 30%to about 45% or from
about 20% to about 30% [0042] The average polarity of the polynmer can be
det erm ned based on the Oaens-Wendt- Rabel - Kaebel nodel, where the contact
angl e of the thernoplastic polymer is determ ned using a nunber of
different liquids of known polarities. The Oaens-Wendt - Rabel - Kaebel
equation can be witten in the formof a |inear equation, where y is

cal cul aeresfuplds abiowB0hereferdhareer eswal taaboet’gle ewdatesdledn afequpldo @beytePEnt

| i qui ds_ i n ' e | ar
(atp) a8l B od ) A0 Brelet BB EMoFlfbolERPE Rt UG,
each ofatiole 5%, fok dessnthan iog|etyad . to Tabeutd 8vea Thei preicenfape o tvieyl dildohel emits in thai ds
(x,y) ca Iotte%geand the |inear | ot .can then be

be regressi on of the
Used t PULRE AR R ShEiEd g ARGISP PRIFRE BERY o BIORHREREH ¥iat ed 'sI ope
and y-ibgriceptrhe @ﬂstiﬂ?%ﬁn&ecdﬂsﬁéjatv%yqadl&)%blaécﬁ)olﬁ%rﬂﬂhﬁrthﬁ&%ﬁ cffyderdiveer se
(crsD) WD 2012/ 013945PCT/ GB2011/ 051100 conponents_ of the total surface
ener gy @¢ohoheonebimar (i ethawpivsicpleolsepgismer is astrcomprised of pigtrad]ethydene). The
Onens- V%Hﬂtalégﬁgleéobgﬁlﬁﬁ? L:atﬁ%‘@%iin?ﬂaﬂ:&otl Q@poflﬁflépegsfenﬁall}j H&A8f e‘ﬁ%&feiﬁﬂé.
[0048] One or more of the first polymers disclosed herein can be used to form the first
portion of the molding surface used to cast mold an ophthalmic device. For example, the first
portion of the molding surface of a mold member can be formed by injection molding the first
polymer, by machining the first polymer, or by both injection molding and machining the first
polymer. The machining can comprise lathing, or ablating, or both lathing and ablating the
vinyl alcohol copolymer to form all or a portion of a molding surface.
[0049] Various polymers known to those of ordinary skill in the art can be used as the
second polymer of the present disclosure. The second polymer can comprise or consist of a
polar polymer. Examples of polar polymers include poly(vinyl alcohol) homopolymers (PVOH)
or ethylene-vinyl alcohol copolymers (EVOH), or can comprise polybutylene terephthalate
(PBT), or any combination thereof. The second polymer can comprise or consist of a non-polar
polymer. Examples of non-polar polymer include polypropylene, or polystyrene, or
polyethylene, or any combination thereof. The second polymer can comprise or consist of a -
thermoplastic. The second polymer can comprise or consist of a thermoplastic having a melting
point at least 20 degrees C, or at least 50 degrees higher than the first polymer. The second
polymer can comprise or consist of a polymer which is not water-soluble, or which is
essentially insoluble in water.
[0050] The first portion of the molding surface formed of the first polymer can be part of a
first mold member comprising an entire molding surface configured to mold an entire anterior
surface of an ophthalmic device. The first portion of the molding surface formed of the first
polymer can be part of a second mold member comprising an entire molding surface configured
to mold an entire posterior surface of an ophthalmic device. The first mold member and the

second mold member can be configured to form an ophthalmic device-shaped cavity

14



ysO+x = m= b = 9/D where, and [0044] Exanples of the liquids with different
polarities which can be used to determ ne average polarity of the pol yner

i ncl ude, wotzosyvm3gqast |imted to, deionized water, diiodecetdena/osdionet hyl
sul foxide (DMSO, and formam de. In selecting the liquids with different
polarities, ideally, a nunber of liquids having a range of polarities based
on the liquid s polar conponent (obi) of total surface energy woul d be

sel ected, rather than selecting a nunber of liquids with different total
surface energies (CC). Using this nethod, the average polarity of the
polymer is cal culated by dividing the cal cul ated pol ar conponent (asP) of
Potal  stipehdweanshgy st eolpangwisr ang the scccnd eusldmeibes e Cuwbinges aner gy

(aser) hplying by 100 to obtain the percent polarity. [0045]1n one
particdﬁggi%¥%%%ﬁe, the first polymer can be N CH GO G POLYMERTm

[0051] As used herein, an ophthalmic device can comprise an ocular insert. An ocular insert
is a polymeric device which is, during wear, placed in contact with the conjunctiva or with an
anterior ocular surface, or the punctum, or any combination thereof. The anterior ocular surface
contacted by the ocular insert during wear can comprise the cornea, or the sclera, or both. In
one example, the ocular insert can comprise a punctual plug. An ocular insert may or may not
be a transparent device, and may or may not include an optic zone providing vision correction.
Optionally, the ocular insert can comprise a drug-delivery device, a diagnostic device, or both.
When the ocular insert comprises a drug-delivery device, the drug delivery/ device can be
configured to provide controlled release of a drug over a pre-determined period of time such as,
for example, 2 hours, or 12 hours, or 24 hours, or one week, or one month, or more than one
month.

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

[0053] As used herein, contact lenses are understood to be polymeric devices configured to
be placed or disposed on a cornea of an animal or human eye. Generally, contact lenses
comprise a convex anterior surface, and a concave posterior surface which may contact the
cornea during wear. Contact lenses can be cosmetic lenses or vision correction lenses or both
cosmetic and vision correction lenses. Vision correction lenses include a transparent vision
correction optic zone. The vision correction optic zone can be surrounded by a non-vision
correction peripheral zone which may also be transparent or may include a region intended to

mask, enhance or change eye color or appearance. Cosmetic lenses are lenses intended to mask,
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manuf act ured by N ppon Gohsei, Osaka, Japan. [0046] The first polymer can
conprise a vinyl alcohol copolynmer with high vinyl al cohol content, or with
| ow vi nylweal2embossontent, i.e., the majority of the unipts/gBes@siionn the
vi nyl al cohol copolyner can be units of a type of vinyl alcohol, or a
mnority of the units present in the vinyl alcohol copolyner can be units
of a type of vinyl alcohol, respectively. The vinyl alcohol copolynmer can
be a vinyl alcohol copolyner having a vinyl alcohol unit content greater
than or equal to about 95% greater than or equal to about 90% greater
than or equal to about 85% greater than or equal to about 80% greater

t han orenbgueg|orichangigsne cqlBsr appeartege, aithmayper mayndt tedranbpanent 20d4nay oemesr

t han or taq. 659 .eater than or equal to about 60% greater
t han ornogg%a detagngj lguérrquﬁﬁmgéceang'r than or equal to about 50% greater

t han or[oesd]al The fibayortikalof Bt eadldingtsheficeoforaelial tHedfirabpalyméO8an 1gr € fitser
t han or egual to i@out 5% greater_ than 2012/01&?45PQ?/GBZOllLOSllOO
or equalortien ahd moldpgsurdacs Af & fishmpld merabera e tis, Blding 9hriage SANBHSIRRAn or

equal t &n@m%olagl? sudfaBAL & duf@NtoOhol@ Hhednt O aBOM sulfads 0Pk @8A8E 1bNATher
equal to about 10% greater than or equal to about 5% or |ess than or

equal tiarsapertion adstherinwliag surfaeegtormed wi il fizgst cohoner pantbe @ dirst oo gher

hai ' I ' t
e o, TR SHREE B EXeBhahol eI (RELGRE IR Sprrkle BullRlofle PEIRER ||
an et hytheldexgwurfyde @infighet te add ymredtiré poserjortsheface afial coatacolens. The fodtymed | s
The .vi n | coho can. be a

ot o RS gl ol Sl gharenel  Thecil iyl Shechol conelygeL. canbe
mor € OfthéBetiveérS WhBl® kheTRISS nthlS Ghepsiedl ah@RIR) Soc6d nRd Wedithek Ard mbih&iBad 1 St

mold assembly.

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

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

single-piece mold member can be configured such that, after it is formed, at least one port is
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portion of the nolding surface used to cast nold an ophthal m c device. For
exanple, the first portion of the nolding surface of a nold nenber can be
formed bywonpewtides nol ding the first polynmer, by nachi rcmgE20E/(SiT08t

pol ymer, or by both injection nolding and machining the first polymer. The
machi ni ng can conprise lathing, or ablating, or both | athing and abl ating
the vinyl al cohol copolynmer to formall or a portion of a nolding surface.
[ 0049] Vari ous polyners known to those of ordinary skill in the art can be
used as the second polyner of the present disclosure. The second pol yner
can conprise or consist of a polar polynmer. Exanples of polar polyners

i ncl udeprpssing (v theyinolsl membeEr) tohdhop dligation of(rPu@H)er dptocthp yhdfeThe pipeledicsshol
copoly r ' p r . r any
conbi ot i n{Etsan 8 (AR GRT RN B e ARG, LRI AR ol 8
non- pol aoldpaénibarto abxangdces méndnar-tp dloar oyalfthemoldmember ¢guoingprrdplidwing, or

pol ystyrene, or. pol yethyl ene, or conbi nati on thereof The second pol ynmer
can” confpeelen of "E‘H’rﬁ’éﬁtl}{'@f th_ﬁ ppd, %ﬁ%ls&ﬁl?@{ef’%%’q@é‘& g6t 08 0kpri se
or consfeginiQfes 3udtR! fRkaS 1eqo§1a;»sfé1qo@irgairtgae dssédinjRtioh eRiding widagises C,
or at |east 50 degrees higher than the first polynmer. The second pol yner

can confgavgiodhose v ordinargfskill inghy gy Thehpsetpfiasingde-rigee gl srembeiecandedyshi ch
IS ess [ ' ' [ A t i ng
sur f acclf ariou: SEABHR el relPlolform o URANRC hEile, BRE WA Rt oDl
conpr i swagr-sniutdat ¢opelymerdicany sdudeate pbysi¢aunadptletiorolrequaredetut ireleasanther i or
surface of an og&% al.mc device. The iirst ggi%ion of the nnlgjpg suqﬁace

f or ned RYYRHE P ?HB%I‘%MSF’ LS the SHgicPigte 1ol @SRPRGS LOMPREEr BB si ng
an ent i 4sSeniBly dbitedSidérh ACHURABS HOMOROMERDEM) 4 B8 skilelfiecep@sidanembersiahfvace of
an ophthal mc device. The first nold nmenber and the second nold nenber can

be confdigehed in watestonelaasoibrPrlmeris dgues bedys Fulyeiag dig erppriugigy for damage to
2012/ 0 h - ' d
%ﬁﬁoﬁ% @ﬁ\ég%&sf Qdd0 fo %{e%igﬁﬁe’é{?ﬁ{étmﬁlaQ Bf }éi&sfrﬂlgrtﬁé d6Rkd ARAREAIIAN

t he seco er are conbined as a nold assenbl’y. [0051] As use
her ei n, usarf apingiepirce nodd neabea may aitlow the nzanutactiraof pplghalmic dgviess baging
| nsert unusual geometries which would be more difficult to form using a plurality of mold members.
[0057] The process of cast molding contact lens bodies, including silicone hydrogel contact
lens bodies, typically begins with the preparation of a pair of mold members (i.e., a first mold
member and a second mold member). The mold members can be produced by injection
molding a thermoplastic polymer mold material into mold shaped cavities, by lathing the
polymer mold material to form the entire mold member, or by a combination of injection
molding and lathing, for example, injection molding to form the basic shape of the mold
member and then lathing all or part of the lens forming region of the mold member. For
example, a first portion of the device-forming molding surface can comprise an injection
molded lens-forming molding surface, and a second portion of the device-forming molding
surface can comprise a machined device-forming molding surface. In one such example, the
first portion of the lens-forming molding surface can comprises a portion of the lens-forming
molding surface molding a peripheral zone and edge of a contact lens, and a second portion of
the lens-forming molding surface can comprise a portion of the lens-forming molding surface
molding an optic zone of a contact lens.

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

members are combined to form a mold assembly. The two mold members are sized and
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is a polyneric device which is, during wear, placed in contact with the
conjunctiva or with an anterior ocular surface, or the punctum or any
conbi nat iwo 20teane®wb. The anterior ocul ar surface contacted/dBeotinsimoul ar
insert during wear can conprise the cornea, or the sclera, or both. In one
exanple, the ocular insert can conprise a punctual plug. An ocul ar insert
may or may not be a transparent device, and may or nmay not include an optic
zone providing vision correction. Optionally, the ocular insert can
conprise a drug-delivery device, a diagnostic device, or both. Wen the

ocul ar insert conprises a drug-delivery device, the drug delivery device
can be #vsturgditoche assembled itepsthenin definectideviteeshgpedofavily dharepediean. i the one

- d t j i f i e r . rs,
o 24 HOGHEIE 3oPREL, 9cohislFichl ol B e BIPEbas 1 cBmpflte I,
first paepticaloquabify doheavetédi formisg niddieg fufave dsaf totned b asteripoduyfaes ofcalende a
first portion of a | ding surface of.a nol.d menper nprising ap entire
ol d nobtetFPaRRoREAl Ritbares Sormang maktiBa e ACE B AR SR ObE L ar
i nsert. ledd)@of tHeSPurpaed bPhiPdisélbgirethélidld fembac®ith ardeRebve mlbmgfsurfade is

pol ymer can be part of a second nold nenber conpr|5|nglan entire nol di ng

sur f acereteigd ity @F @ofisbmel memberpt priemplssueldiambair prcegnoldrmerabararith Asert .
The fi r&hv@h@ldﬂ%ﬁfac@%e?%d%@ Ge 'a%gég?llddm&ﬁ ber 3P a?ﬁl@ afid Pﬁﬁl%gr f@eform
sha Irst no

an ocul ar 1 nsert- ped cavity therebetween en the menber and
t he seciosdamib$edomd mivét nendersocdni bresirmsured tofaimars Easdshaped Q0I5B thascbatyadn

herei n, cont act nses are upderstpood to b ol ri devi ces nfigured to
b’ o1 nouipSE bSO RER B BFRGS BP0 h mi BRegPR MRl &l Bt
cont actconfip@@tior0¥NEH 36, ForC exatee,afodd ia0dentilied adtprising oL MRV By asdler i or

surface whj ch may contact the cornea during wear. Contact | enses can be
cosnet iTBeNesTE @5 Mol rRIbeRs thefrare shapeh of BRiEEeGitksrnily dbametseibedboys.<PRn

cor r ectieOfiel SRGCHe v}ﬂy‘?t ia%h&loécfp_%ﬁﬁﬂe@@ d¢LAB&EShdrBE! H@i&iﬁ%n&lfﬁ RRPALRMheMbak 0N
correction optic zone. The vision correction optic zone can be surrounded

by a noanbespuoiigured foeaimmise peare phraraie lensrforming cegiomFoalesample, 2 siaglpaglént or
may i ncj ion-intended to mask, enhance or an A I r
appear adices g 8958y B LA 138on EXHARAE 8l R YEIHR ol

2012/ 0 W Qu&sR(Postadaehs Oirlabed.egnbacies enlieralfamgle ogylcmbldrmanbappear ance, and

R AT R AL T R S SR T

formed j9f diftGeht pomBOIMTBRe $@BndBol§mbt bBIhe second portion of the molding surface.

The first polymer can be different from the second polymer on the basis that the first polymer

and the second polymer are polymers comprising units of different monomers, or are polymers

having different average molecular weights, or are polymers having different molecular weight
distributions, or any combination thereof. |

[0060] The first polymer can be used to form a first portion of at least one molding surface

of a mold member or a mold assembly or a single-piece mold (i.e., at least one molding surface

of at least one mold) for molding polymeric ophthalmic device bodies. The second polymer

can be used to form a second portion of at least one molding surface of a mold member or a

mold assembly or a single-piece mold (i.e., at least one molding surface of at least one mold)

~ for molding polymeric ophthalmic device bodies. The portion of the at least one molding

surface of the at least one mold can be produced by conventional injection molding procedures

known to persons of ordinary skill in the art. For example, a quantity of the first polymer or the

second polymer can be heated to form a molten thermoplastic polymer. The molten
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portion of a nmolding surface of a first nold nenber, the entire nolding
surface conprising a concave nolding surface configured to nold an entire
anterior wonbeoa3wfs a contact |ens. The first portion ofctrhmsnmlodirg
surface forned of the first polyner can be a first portion of a nolding
surface of a second nold nenber, the entire nolding surface conprising a
convex nol ding surface configured to nold an entire posterior surface of a
contact lens. The first nold nenber and the second nold menber can be
configured to forma contact |ens-shaped cavity therebetween when the first
mol d nmenber and the second nold nenber are conbined as a nold assenbly.

[ 0055] Therrdplastic pelymeoeandte dispensas idiorrgmeldrepuiteinthe shape of fropphtieplvic devisef i r st
pol yrer n. i - fi Est i f di o] nber,
or a1 SR ERER F Borioh bR Sl A o Bl AL ARREG I Srd Pl
second themialdeavidfy cah éndhmdedit hgisisaipdréicre of\brecdr tive opticalgdalithy cohtectdesdiomipgl yner

can conprjse a seco portjon of a no] di urface of ,a nold nenber,. or a
second BB e ?esanfrd'?ﬁmlh@gmf%%eé@s to ot fhy R YR lwéﬁ@wg F8¢ and
second RPfatdsUTIhE RIORT Edebe hroSide@ RSl cSREAMRAsRPOhE BN froRS retovabidiingrts Weh@ge of
a nold assenbly, it is to be understood that both the first portion and the

second ip@rilatear ethet hppising) ofiogl be urachined ay parbefdbemplding @ity east one entire
nmol di ng fac I . . éggpl of St th
porti onlogﬁg t hg1 gﬁeec%%ﬁipg%rt% @?ﬁ% %%nelgérrgﬁegiqﬁérﬁsur élgoeld(?g%lﬁﬁsrépgly %lsefeﬁtt Fn
each ofprtieat dindlosuec croltalit ogn swhilace of the nol d assenbly. [0056] 1 n anot her

exanple, the first portion of ol di face fornmed of the first

pol ymer ca%&ﬁ%ﬁ‘?‘?&u@fb%??ﬁ%ﬁggdﬁagﬂﬁ%g%l di ng surface of a

si ngl e- pi ecBarf@ téhpeRatRS frdrh aBout 180Wotadbt 250t menber used to nold both an
anterior surface and a posterior_ surface of the ophthalmc device). In such

an exanpl e, Theg tenperpreBemiahgutsidre seebapt ¥9°Cal so conpri se the second
portion of YR BBl windgkafi FBmeabel TBE t@hbdfpgsgecond pol ymer. The

si ngl e- pi ece m)lggl rreﬁgrgr can be a rm?él menber formed in one piece with the
devi ce- f or niloldingginng fromeiboygf i secent tmlabbet I deeomds| d nenber. I n ot her words,
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port is WD 2012/013945PCT/ GB2011/ 051100 Pr esent in the nold nenber to
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during or fRadkpntsagreifronealduph bef torabavtirdsrbarnt o t he nol d. The singl e- pi ece
nol d cap_be fornmed usin chnigues .S ] . ore
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nmol d matsed icaioldoarf aptivat hmesrftanr qphttelmicndeniver In aherbwords,cio rdocardarice rwithf the
injection nolding and | athing, for exanple, injection nolding to formthe
basi ¢ shape of the nold nenber and then lathing all or part of the |ens
form ng region of the nold nmenber. For exanple, a first portion of the

devi ce-formi ng nol ding surface can cohprise an injection nol ded

| ens-form ng nol ding surface, and a second portion of the device-formng
nol di ng surface can conprise a machi ned device-form ng nolding surface. In
one such exanple, the first portion of the |ens-form ng nol ding surface can
conprises a portion of the I ens-form ng nolding surface nolding a

peri pheral zone and edge of a contact |ens, and a second portion of the
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menbers are conbined to forma nold assenbly. The two nold nenbers are
sized and WD 2012/ 013945PCT/ GB2011/ 051100 structured to be assenbl ed

t oget her wo 2efd1sssa devi ce-shaped cavity therebetween. pcm/dselicoseioexanpl e,
for molding a contact |ens, each of the two nold nenbers can conprise
either an optical quality concave | ens form ng nol ding surface used to nold
an anterior surface of a lens, or a convex optical quality lens formng

nol di ng surface used to nold a posterior surface of a lens. For the
purposes of this disclosure, the nold nenber with a concave nol ding surface
is referred to as a first nold nenber or a female nold nenber, and the nold
rrenber 1we$e|nt @sdm@ﬂhmmm@mmra@lélmgssurfmee of ém at deasisong eld sael berfireedenber

|.d nber . d d
0 for romiane ARG A0Rie. tRbeE Rt EERRda R S BETRRRS R BELRRbEBher o1
form a inRktoroms RITHY ty.forhh b @idldt Ia\lpbrlfﬁﬂ of thedabade- mﬁﬁfnggmlamlg@aﬁ‘acesnfmtmms f or
exanpl e, nold assenblies conprising nore than tw m)lgd rrg‘grgers nol.d
menber sSUbHARenlemaghinsd o cf?rr%n?hﬂ@%a&aé‘aced Wé}géﬁ?l\ﬁi;‘gtsﬁ ACGIAISIAF Mok T&’B%\}’é can
be used, eQ(meéféemYécﬂXﬁ n?dl&ﬁg Ae gtq&g{ YHES Sthdl €& b€ th e hill thAdEidnkignal | Y,

the nold nenbers can be configured to conprise nore than one Iens formng
r egi on. méivberarawpherisafosinig enerpmdldiegrpatioe ahatdeast oné phthedstiroldangiliese a
regi on £ ur ed nol d an r 3 i or

| ans. suifare 24 haqRapa e Mo mbBlR, Al AP 3 dif|ey-riinBe BARARE

[ 0059] Idurfase djﬂ:thé)@t lumtl ens v Oihd firstahold freendbier sid the kyuvad nafld tdeebbt bssmaq:fcbmihg on of

t he nol di nt& sur f ce is a dlfferent ol ¥5£a?r t han .t he secoqig%)I ner of the

second Pdithingsr gb att‘%orn%’lyﬁo R inaipr fezeot gieaopmelding postinn ot dhg mpld mgrpher, o ¢

fromt f]@o@aﬂcon%@ﬁ&s\( PBlynRR chil@e R8sl ® fohatat tehe o fifss borioh Witie @vitetibaniagcond
pol ymer  are pol yners conprising units of different nononers, or are

pol ymerrgolldmgl agkt of ermald, axhereaglelents| etaspad pw@qoghqfsthe slevige dompng mealdingavi ng

(0060] ThkafPofe ke Wabafile 8h AL SBHS pODfer 30 ANV BHTE AL ARNNT iR OHon.

[ 0060] yImer can be use orm a |rst portion o east one
nol di ngnsldrnfgae@omf ofathemiodd (renregiomr ofahemmbill wisiske atel not usedaosfomrga eurficeo€anol d

bo y ror RSB BT AP LORevioBRe SO R Sceott a0 atet i OB FyHER et “Beriaui BT or m

a seconge ReVité dinhg AoldiagSurfAe ofl @bﬂ:ﬂommgf péEioRfofahéaidid,nexnkigh cex ba nol d
or a single-piece nmold (i.e., at |east one nolding surface of at
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molding surface can be formed using various methods, such as, for example, injectlon molding
or film casting. Similarly, the second portion of the device-forming molding surface can be
formed using various methods, such as, for example, injection molding or film casting.

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

configured to mask the appearance of the eye, change the appearance of the eye, such as, for
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WO 2012/ 013945PCT/ GB2011/ 051100 t hernopl astic pol yner can be di spensed into
a nold cavity in the shape of an ophthal mc device nold, including a
porti on oVoaormiigissg surface or an entire nol ding surfaeer/dBroomsiwyanpl e,
the nold cavity can include at |east a portion of one or two opti cal
quality contact lens form ng nol ding surfaces. The nol ding surfaces used to
formthe optical quality I ens-form ng nolding surfaces of the nold can be
provi ded as conponents of one or nore renovable inserts located in a plate
or other housing, or can be machined as part of the nolding cavity.
[0061] I n one exanple, the process settings used to inLection nmold the first
pol yner emplh shanesdbe aprereare afithe celoroé ic wanot sibprggdhe ppnearanehplihg eiig:e

from abgiit, 21 806Gt For A2 0G| 16l,t €emperature from about 160C to about
250C Throat. terr;l)le’r atlre pflr’o% aE@%{ 9!560 to about 70C Mol d tool tenperature

f r om abf#66]30CThe desigm tardbprifstdlomy ahy moldingsarfdso of tht seld amantieq aatvoceves
Secondssurface or a convex surface. The design can be printed onto the molding surface of the mold
using any printing method, such as, for example, using ink-jet printing, using a cliché method,
and the like.

[0067] The ink or pigment printed onto the molding surface can be a water-based ink or
pigment vehicle, or can be an organic solvent-based ink or pigment vehicle.

[0068] In one example, due to the use of a first polymer such as, for example, a vinyl
alcohol copolymer to form the first portion of the molding surface onto which the design is
printed, a surface treatment such as, 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 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 the lens body following the
demolding and delensing.

[0069] When two or more mold members are used to mold the device, a volume of
polymerizable composition is placed in direct contact with the molding surface of one of the
mold members before the mold members are combined to form the mold assembly. Typically
this is accomplished by placing a predetermined quantity of the polymerizable composition
onto one of the molding surfaces, such as, for example, placing the polymerizable composition
into a conéave molding surface of a first mold member. The mold assembly is then assembled
by placing another mold member in contact with the first mold member having the
polymerizable composition, such as, for example, by placing a convex molding surface of a
second mold member in contact with the first mold member such that a device-shaped cavity is
formed between the first and second mold members, the device-shaped cavity containing the
polymerizable composition. If used, a connection is then formed between the first and second

mold members by whatever means is being used in order to maintain the molding surfaces of
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I njection speed from about 50 nm second to about 250 mmi second Pl asti ci zi ng
speed from about 100 mmi second to about 300 mm second | njection pressure
from abouwo02012ma89450 about 180 bar Hol di ng pressure fromrcagB2o11lB31tvar to
about 200 bar Back pressure from about 5 bar to about 25 bar. [0062] For
exanple, at |east two of these process settings can be used to injection
nold the first polyner. In another exanple, three, four, five, six, seven,
eight, nine, ten, or all of these process settings can be used to injection
nold the first polymer. In one exanple, the nelt tenperature can be from
about 160C to about 220C, and the barrel tenperature from about 160C to
about 22e@old mesrhgrshiarprepeamppementivhiring lthe ¢usimgaredess. d ypiallpehé egmeetiouis 180C

b J ; f 50C.
L0063 Tharey tpuBel obknciBient ST AR e hAMAO L % B R ot 80

pr oduc edirfayesavfeleaibldahémber9f i nj ecti on nol di ng and nmachi ni ng, for exanpl e,
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| at hi ng abl ati ng, where the basic shape of

i nj ect i w_ﬁ’9%| d%ﬁqyﬁ&r &pqre 8}0?%%@#?45@& Gl et ek assniTh R BresesTgt
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machi ning a portion of the nold, such as,” for exanple, all orf a part of the

regi on ehnedtienrhsiveen shaimolsl membera ot affiiegthezonid nesimbers toptaeh ather. dhgenelde. | n
ot her V\Q&ﬂﬁers tdh Qé:ﬁé?{nqg&ﬁﬁl a%&& ttor%gch other, or can be temporarily affixed to each other.

The first mold member and the second mold member can be structured to be easily separated
after being assembled together, preferably without causing substantial damage to the polymeric
ophthalmic device body produced in the lens shaped cavity.

[0071] 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. |

[0072] In another example, the mold members can be affixed to each other using an
adhesive substance placed between the mold members. The adhesive substance can comprise or
consist of a thermoplastic material. The thermoplastic material can comprise or consist of the
same thermoplastic material used to form at least one of the mold members to be affixed to
each other. For example, a non-molding portion of one or both of the thermoplastic mold
members can be deformed or melted in order to affix the mold members to each other.

[0073] In one example, a non-molding portion of one or both of the mold members can be
heated in order to melt a portion of one or both of the mold members to form a weld between
the mold members in order to adhere the mold members to each other. The weld formed
between the mold members can comprise a single weld located in a single non-molding location
between the mold members, for example, a single weld in a single spot in a peripheral region
surrounding the device-shaped cavity. The weld formed between the mold members can

comprise a plurality of welds, each located in a single non-molding location between the mold
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nol ding surfaces of the at | east one nold can be fornmed conpletely by

i nj ecti orwoabingg4scan be fornmed conpl etely by machi ni ngcT@B20amsb®wof or med
by injection nolding to forma nold r, a portion of the device-formng

nmol di ng surface of which is subsequently machined to formthe final

devi ce-form ng nol ding surface of the nold. Thus, in one exanple, injection
nol ding the at | east one of the first nold nmenber and the second nold
menber can conprise formng a non-nolding portion of at |east one of the
first nold nenber and the second nold nenber by injection nolding, and
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surface can be formed using various nethods, such as, for exanple
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on zone. Priaqr to t.he rlzable ion in
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menbers to be uséd to formthe | ens. The eS|gn prlnted on the nmold can be
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eye, s %Hn e mt)farassé%%lgpéa%/ l%lgb%fla%%grgy@g&l}lﬂ)/ \’Qe%tl%&%th the solvent. The stamp can

be shaped to conform to the shape of the surface to be joined. For example, the stamp can be
ring-shaped such that, when it contacts a non-molding region of one of the mold members
surrounding the device-shaped region of the mold member, only the non-molding region of the
mold member which is intended to be jointed to the other mold member is wetted. While the
solvent is still wet, the mold members can be placed in contact and melded together. Optionally,
pressure can be applied to the mold assembly to assist in the process of affixing the mold
members to each other. The pressure can be applied for a period of time until the mold
members have fully melded to each other. Optionally, heat or air can be applied to the assist in
melding the mold members and drying the solvent in order to reduce the amount of time for the
meld to form and the melded material to re-solidify, firmly affixing the mold members to each

other to form the mold assembly
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exanpl e, change the appearance of the color of the eye, or enhance the
appearance of the eye, such as is done, for exanple, by a linbal ring.

[ 0066] Thewdesign3®man be printed onto any nol di ng surfacecwefGR2ba/aFoiod
menber, a concave surface or a convex surface. The design can be printed
onto the nolding surface of the nold using any printing nethod, such as,
for exanple, using ink-jet printing, using a clich nethod, and the I|ike.

[ 0067] The ink or pignent printed onto the nolding surface can be a

wat er - based i nk or pignent vehicle, or can be an organic sol vent-based ink
or pignment vehicle. [0068]1n one exanple, due to the use of a first polyner
such as[007%)r ekaﬁpleaamalevwctyla wiheoh &l usc«bm)dwéve a@oﬂmnmftarmolﬁm@anmnm on
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[ 0069] Wieind the pekintetsreofihe diemaisha;&da:raeltyqsmbahdmpd)sﬁhdﬂeé ﬂwnmesymmmb une
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sur f acePfMpde JPEIPR O (B ?lee E& g Retvern qHéWBP%rS &t Ec?nﬁfl &d to
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predeterm ned quantity of yneri zabl e conposition onto one of the
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composi &f‘tﬂé“ac{hgﬁeﬁ r 1819 %ﬂ?ﬂe% g&ltﬁl.lwﬁls RHh 3¢ e Rfed%e{tégEa% &e%?ﬁacvee o'fag ol d

assenbl en a acin ano in contact with
the fi rnabldrmérdbm'eaﬂjﬂacarhamnp’lgtetyhmcpoleythetpemmbtleeoﬁﬂmxtwwmshapedmaeiluy &smed or
exanpl % %acigﬁpa gonvex nol di ng surface of a second nold nenber in
cont act %W’W? KO PETPHB d nember such that a device-shaped cavity is

formed fpetereentd hptek 6§5m%18chn5(ﬁ1%@§?¢e aBktndeiibiessa forieo g, contshiapaenteavi ty

contai ning the polynerizable conposition. |f used, a connection |s t hen
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used i %&H%émﬁé}s Ny %Ee]bﬁ'le& hﬁlngoérphdlﬁ’tlcﬁﬂf ERGRSt Yich as a clip, clamp or bracket.

Regardless of the type of connection used between the mold members, the connection is
intended to keep the mold members in alignment during the curing process, and can be capable
of being released before the demolding process or as part of the demolding process.

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

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

the device-shaped cavity forms a polymerized reaction product in the shape of the device-
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WO 2012/ 013945PCT/ GB2011/ 051100 the nold nmenbers in proper alignnment during
the curing process. Typically, the connection is fornmed between non-nol di ng
portions woO 20te18®5d nenbers (i.e., not between the nol dcmgeorfeEc®s of the
nol d menbers). [0070] 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 conprise the step of form ng a connection between the nold
menbers or affixing the nold nenbers to each other. The nold nmenbers can be
permanently affixed to each other, or can be tenporarily affixed to each
other. The first nold nenber and the second nold nenber can be structured
to be edwpédcayipaireat@polamede dpeiceodys Saming éypicadlyetomrisespanplieationl of afotout
causi ng t ' npge.to th | ri t ' ' . pr.oduced
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of the nold nbers. For exanple, the nold nenbers can he configured to
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as to forma connection by engaging the in erconnecth;g t hreads between the
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[0072] 1 SRR Rl O Py 5 SRR o Ahogbu R B0 UER D
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each other. For exanple, a non-nolding portion of one or both of the
t her mopegigtions apg veratly b ertemppturrcabgse %ﬁmﬁlaaﬁn teneesdute of dhedibermad injtiatpse t he

mol d n%&%fcﬁesg Of BRCHeRbE OF curing that is used, the temperature during the curing process can
be maintained at a temperature below the melting point of the first polymer or the second
polymer or both the first polymer and the second polymer, or below the glass transition
temperature of the first polymer or the second polymer or both the first polymer and the second
polymer. The curing process typically involves curing the single-piece mold or mold assembly
until the polymerizable composition has polymerized sufficiently such that the polymeric
device body will retain the shape of the device-shaped cavity following demolding and
delensing. As such, the curing process may not result in complete reaction of all the
polymerizable components of the polymerizable composition.
[0079] In one example, microwave radiation can be used to cure the polymerizable
composition in a single-piece mold member or in a mold assembly formed using a molding
surface comprising at least one vinyl alcohol copolymer. Use of microwave radiation to cure
the polymerizable composition in a molding surface comprising the vinyl alcohol copolymer
can reduce the amount of time required to cure the composition as compared to the use of UV
light or thermal radiation (i.e., a heated oven). For example, the time required to cure the
polymerizable composition in a molding surface comprising the vinyl alcohol copolymer using
microwave radiation can be less than or equal to 30 minutes, or less than or equal to 20 minutes,
or less than or equal to 15 minutes, or less than or equal to 10 minutes. In another example, the

polymerizable composition can comprise a thermal initiator such as, for example, 2,2'-
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[0073] I n one exanple, a non-nolding portion of one or both of the nold
nmenbers can be heated in order to nelt a portion of one or both of the nold
menber s twoforxmiavssel d bet ween the nold nenbers in ordercradheseloohe nol d
menbers to each other. The weld forned between the nold nenbers can
conprise a single weld located in a single non-nolding | ocation between the
nol d nmenbers, for exanple, a single weld in a single spot in a peripheral
regi on surroundi ng the devi ce-shaped cavity. The weld forned between the
nol d menbers can conprise a plurality of welds, each |located in a single
non- nol di ng | ocati on between the nold WO 2012/ 013945PCT/ GB2011/ 051100
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be a very sna por lon o suc or exa
m cr ol i koelies méﬁluﬁicsméd/emmg tharsaﬂne pl'h’%ﬁ[i&lﬂ using moddisgisdrfeces fommbé eptoelydthm ean be

sprayed to a surface 0j ne d onto a surface to be

j oi ned, m‘?%nt @:n@iﬁﬁ$ 3&‘ qVWSPqFW%Oﬁg% nbers, prior to being

pl aced [pogmt hewHea 1&3¢ mﬂrm,omdlﬁoﬁ@ﬁaﬁhhe/deﬁ@a:fohan@qaélaﬁtg@lrfayesas $éraiep
wetted wth the solvent. The stanp can_be shaped to conformto the shape of

the surdfa @afesiahsomprisiag or Ff@rmémr@ﬁ & Vll%eal%)ﬁlahﬁolt?é)ﬁn%e dpging) thenproesss Qhch
that, ‘r’]\% é'tﬁehgagew E?olé‘c&‘ﬁg dé”@?&{jto“ﬂm'hetﬂé %Bl%f@%ﬁ% Ho'&?ofﬁlg )}Qlﬂﬁéﬂi%lﬁ

surrou ce-shap regl on of

non- nol @impgsitiegiioim difect hentaﬁl\dttfnﬂnbanylvxiMMI i:cpoilym&rnamUatt loasbenf (pDIﬁIOed)ft o

t he ot her nenber. i s tted, Wil S IS d
ronber Speiied MBSk Aol el i S Ratlin e soarfiy e fals, o
can be sgpbi @dpslomehewneh dthassianbki¢ohs é‘@;ﬁ)ll}&ﬁerl B theatpr-esielsls whylahlcbbdlng

t he nol d rrenber to each _other. The qressure can be applied for aﬁ peri od of
time urROPPIYPRE the|RIoGRsHRE releasiRgethe pq Yy geRh %Bu‘éQEWC‘btﬁf‘P@} thecsinglgmacey |

heat ory@mdpaitr B @&Rﬁﬁs‘%@oﬁﬁcﬁﬁﬁh@%ﬁgﬁt ibdd ABhhétgbd: REthPAE: dREREhsLANd
drying the solvent in order to reduce the anount of tine for the neld to

f or m arsdlutioe an@Higeadvingetlepsila pogianeofdl single-piece motd membet. xi ng t he nol d

gggg?{)i[gg% G’R&ﬁ%f%g’ ‘%@mcﬁ#ge’ r%&sdto%’? ﬁfgpésg of yé?aratmg the molding surfaces

of the mold assembly following curing of the polymerizable composition. As a result of the
demolding process, the molding surfaces are separated from each other, and the device body
remains in contact with, or attached to, or adhered to one and only one of the molding surfaces
used to cast mold the device body. When the first molding surface to be released from the
polymeric device body is a molding surface comprising a first portion of a first polymer and a

second portion of a second polymer, separate demolding processes may be required to demold
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[0075] I n the exanple were a solvent is used to dissolve a portion of a nold
menber and forma neld between the nold nenbers, the nelded material can be
| ocat ed iwoaosymgd4e non-nol di ng | ocati on between the nolpdTraBZOEVGI10DOr
exanple, a single spot in a peripheral region surrounding the device-shaped
cavity. The nelded material can be located in a plurality of non-nol ding

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

i ndi vi dual spots in a peripheral region, where the plurality of |ocations
are positioned around the perinmeter of the device-shaped cavity. The
plurality of locations can be equidistant from each other around the

per i met & fst noéonyefthe analdingsyriaes and,the @PC%@@O&@W@@ ingidiag isprface. These
non- sy Inrajtecde%tlc%ﬁé grocyg Sfe ﬁém&ﬁin%‘gﬂ Bf @kt d %ﬁ@ﬁﬂ% gﬁ%ﬁﬁ&“ the
gl on e

nol d ers can S|ng e co nuous ocate arou entire
peri nmet [@ﬂSZJf t ey aﬂemlotthng pnqowes: mmtw: thé mss of mealmnéseh pyicesseata bapagle thhe

t hi ckness, of the nel de LicC V, across fferent. tions of
the adrapiiie Efih o 2oRichgTAbE BT HE GLERFet Bh it Aaral Alrarrnb T be
pr esent dIINBE Prdcieshél nmmélﬁb@ndcm@qﬂg Ipheliyy deid Bddlyes hbecopkiedet er
of the device-shaped cavity formed between the nold nenbers. [0076]1n

anot her Wk arisiuid, sgeh &ﬁmgrg?@cwb@phﬂ@éersqrm ageeQpstsofutioprduging diie desmgldiag
Cem%‘nt Bcés@ammﬁ% bR h&% n%@rlmladmg e PGM&% dtebi%e HRh HaERbEERn |

yet anot her ‘exa t he nD can ofned using an additiona

el ementexposdd tas lgui ponr to Itlmmhy dlembtcmg(mcessaelﬁdko&h%@ diyf demivdding peocess, the

connect | on use bet&pg nﬁ then e%%éog LS, &Rﬁgggﬁgnéo
keep t i WB?HZ Yiberg YﬁﬂaﬁﬁaﬁﬂéﬁPaa thé url%g Urocess can©be
gapa:ogasueﬁac@alse@ té ﬁ{(%cgﬂ&dc\llﬁ&feolﬁcﬁly} hﬁodﬁfrﬂiofﬂs? g/hﬁﬂi (ﬂ(eeﬁl St afoldifg fpk’mfztce ab bt heI .
enol di ng process. 77 en at | east one of the nolding surfaces or no
menber sd&§t0 @qﬁiecwrtfe%@ §€?Ftﬂ°§“‘i’% apchp ﬁwng POFIOR, (st %qm%l%Pa PrFeRamaY fefuires ych

as, forqeAdmRg CootR BT Bfst SR Gnli MYl s@br®NRIiGPRP! meemsttlh@dmy durfREber s
of the nold assenbly can be connected in such a manner that the nold

menber ssiwaliansoushe or gleguandidlly.r Biher bt fsthpartiex @efbtthmse@mdl raation ohrthe Airgty

di ssol V ln%‘)?déﬁgg tareﬁ%?m&fde& gg nglrl ﬁm&lﬁ%%&r&o% a??s% ;@}1 &)'1‘1 J)inthgt her

wor ds, gnéel o eni ng assenbly
wher ei I’mblldﬁlgpmfﬂ(m} the@ed(md petidoolithe Sirst eloddisg surbige ohla@owh ﬂg sad:dndonommgt of

the nold menmbers conpr.ising the ngld ssenbhé ég 5 he S|n b e nDId
menber BFAthdniG R ABSBACh AU et PRVRSHS dEYies 261
devi ce-shaReshdaay sdc¥nd ?oﬂnbﬁ O e st mSMink RArfik ArdMnysTBEd geqtaérﬁlagy man&wﬁlgon in
t he devi ce-shaped cavi forns a polynerized reaction product In the shape
of the dapldiag of the secon portlon of the molding surface, the first portion of the first molding
surface, along with the second molding surface, may remain in contact with the polymeric
device body following the demolding step.
[0083] In one example, a dry demolding process may include squeezing one or more of the
molding surfaces or mold members to deform the molding surface(s) or mold member(s) and to
separate the molding surfaces, leaving the polymeric device body in contact with one of the
molding surfaces or one portion of the molding surface. If the mold members of the mold
assembly are held together at least in part by an interference fit between the mold members, a
dry demolding process may include applying pressure to one or more of the molding surfaces or
mold members in order to push the molding surfaces or mold members away from each other to
break the interference fit. If the mold members of the mold assembly are held together at least

in part by a weld between the molding surfaces or mold members, dry demolding may include

cutting through or breaking apart the welded material.
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WO 2012/ 013945PCT/ GB2011/ 051100 shaped cavity, i.e., a polyneric device
body. Curing typically conprises application of a form of el ectromagnetic
radi at i oowoaot2dma3gsl d assenbly includi ng the pol yneri zalplce/gaopasitooon i n
order to cause polynerization of the polynerizable conposition in the

devi ce-shaped cavity of the nold assenbly. The form of el ectromagnetic

radi ati on can conprise thermal radiation, mcrowave radiation, visible
light, ultraviolet (UV) light, etc. Any conbination of two or nore forns of
el ectromagnetic radiation, as well as two or nore | evels of one or nore
forms of el ectromagnetic radiation, can be used to cure the nold )
assenbl [0884] Tha&Vetedompddiog nroedssry ingolye wablisatipntafhediquis tocheepayghe tlgf entire
initiat ed 4n t i l.e C A 6. Y, L Z

conposi frg R RrfsChsdt o SR i ARl ATRAS et nold Ssom By BRVEERETANE o
a pol yndzmaddibg erocesypg shd mohl assempsly snchglisg thh @olyeleric devicabady is sontseted Withcur ed
usi ng thi%h%j radi ati on, and rsuall at a tenperature ahove the ini@iation
t enper at B FUthEs AREHRETC SAVENarErer YefhPaross SBRlPRedibih B S¥dPEng
that i sprdegs Follldir t adH618ind Prbddgs, t ﬁlﬁpcﬂ?‘rﬁbﬂi@d@ﬁm @A Refin MR Léttat ned
at a tenperature bel ow the ne[tln%>p0|nt of the first polynmer or the second
pol ynerwih oppapd paly quier ef the snijiganolding spreces ssasiia mf yhedeviesrbody esgan ke

01 25, HERARLEAN { BOREA 4 FreIndifife il RINXITHoI ind HESCHAN PN BET of
both the Tirst péﬁ mer and the second pol yner. e curing procéss typically
i nvol vesleasedi frgn pheioss o the-fiiseasl svodidl mplding dirfassarsbd yo motd thetdaeice body,

pol yneri zabl e ¢ osi.tion has.pol rized sufficiently such that t

Dol 3 rer it e COCRGhy o e Puirg O Re SREse or bihePadlrCil siesah elfre,

fol | owl sugfactenBedlion@oRinge devies 5oy WA etidtding pideessel R a@difeRely ifRIvahE
result in conplete reaction of all the quynerizable conponents of the

pol ymerYsg gbmsckaygsb siethads of peraraingiho meldngssiages on rardorn maldingcrdirean be
used tqngﬁaﬁoﬁgglaeﬁ]icw&{ bE ABLIA 6 WPRB és@élnﬁl?,f ﬁcﬁﬂﬁ%ﬁﬁ&zﬁ%%ﬂ%r%%@er or

in a nold asse ornmed using a nolding sufface ¢ rising at |east one

vi nyl ahe otndding ewddogsrer mald enepibens tor defarvre theadoldingomrfacese applyinggoressure to

pol ymer i zabl e copposi th.on in a noldi surface conprising the vinyl alcohol
Copol yri S ShTE QIS shbfecss SEmold Rembag it P LPist i irpldesiittes T on as
conpar adollti@netnlﬂﬁrm;oﬁrmhl\éa&ﬂ ethér t@lbréah%hﬁiri]tbrf@ralfiﬁeaiﬂ @ﬂ’btﬁt{ingethrou@h heaisedapven) .
For exanple, the time required to cure the polyperizable copposition in a
mol di nga%geanfealaﬁgles s eldmysemRics togptnes| Worvn %@%@%CW% PREHEhasR

radi at 1;QRs&AR RaypieARy dhRNaMR:r MUy R MUt the Abld K3embIDafuchrasepal to

1y
20 mnutes, or less than or equal P&xﬁ% m nutes, or |less thanh or equal to
10 mi nuxemple] dippimgtoh énmessingthe moldhassgrobly nep ligeidl e conposi tion can conpri se

So1or o por & o 5 Bty Binaft Bofuss dt a7 pe iired sohays the doyice body

t he polryiieiniiz abhtectoitpo particolar adiie bwlding adfass bongoniba b6 wavdding durdicegsuch | n

anot her _exanpl e, the polynerizabl e nposi tion can rise.a Confilcon A
pol ymer® f&g?réi‘%@ﬁ%g%% %)‘F%‘ﬁe ebAPgItn ﬁ’gt Peldpgesiripgs ‘?fﬁggg‘Fs" Sut SS%Qndfnb‘iﬁg
exanpl enerfibdBNoliaWshet the dBRLIIRS hrodéds SLCATROD I HelpPihe GRMicH Doy k& kit $h Béhtact

m crowave radiation. In yet another exanple, thiﬁgolynerlzable conposi tion

can be ith tg dgsiradgmaidineowiafree papemion of theaneldingesuplers; hept candwappbiedisdhie can
be wet | h I d

Fr om t HLSe ot BRI aARE U ifold Mherl b ra iR b BltARE noLy I RRE L
denol dibagk ofthe wetldidg kenfigie rog madd nieatbhr. \Wdterdheinely ctha dira od saebehé neildiogg saface esul t

in the nol din urface co i.sing t vinyl a ol. copol r.at | east

b ¢ 1 ol BRBTOHT 69 S ot P ose e el o P s m iR

devi ce spfEldieesr hbRMMmamBaNGH Aplying AEhDI@ ARG fohviR! ¥ thE nitsiing sUEhebs g nsold f aces
conpri si t he vinyl al cohol copol yner, curing using mcrowave radiation,
and wetm@gbﬁm-d%xrh@p@lwetla@%ﬂg?ﬁsgrectarm@ér Hieghist of segond Haokling rgee Pranddinme
nol yImer.i . . e _ A
R e L e T e B N
exanpl éodpdd yemappyd eregct ovithEVPhiticilla0B80]dikesurfasa st mwld mestbep Giret i the fiodt oone  of
t he device-form ng nolding surfaces is forned
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of a material conprising or consisting of a vinyl alcohol copolyner, during
the process of curing the polynerizable conposition to formthe polyneric
devi ce boag,20tdva3qel yrmeri zabl e conposition is in direct pcomBoti/ositoh t he

vi nyl al cohol copolyner, and at |east one portion of asurface of the

resul ting ophthal mc device body is thus formed in direct contact with the
vi nyl al cohol copol yner. Wen the vinyl alcohol copolyner is a

wat er - sol ubl e vi nyl al cohol copolyner, the process of releasing the

pol yneric ophthal m c device fromthe single-piece nold nenber can conprise
contacting the single-piece nold nenber with water or an aqueous sol ution
and di ss6PRd mglding pwkase of mld masmbesy follewing thgldemelding prasky- Feptrepxanfpdo81] As
used h LN s des ig. f i di.ng
sur tacouiat s METE A0 (L SrferllekoE LRAPIARE: B cof BEPA B el A
conposi surface orAsold m&sbdrtat dfe enl ef deniehwidingg prooessisat tdmeberapptedy thaibdcheds ar e

separategd from each ather, d the device dy remains in contact with, or
ot F achelie fi PG Rufies < sl metnber G SnR ttort RERdri A ge Stk Patietteq "t o
cast noTikt héxe caleve appldyt a WhgRrdthe Heldve kherﬁabl@hhg GPosiHIIfARE noRdiRE slirfdc8 s ed
fron1the8ﬁplyner|c device body is a nolding surface conprising a first

por t i onmed mémpersihe, beaf pap by rgpheds o gndhop mauehobiimg syele an dopdiample less
separ at i r e Lred I
3051 oI EERAHLES 18 REETATE: [EY upf Al B BRI loofhan or equal 0.5

the secweehdsorti on of the nolding surface. These separate denol di ng

process an he dry. denul di ng proces or. t .deno] dj r,0CESSes..
P0082] oYM iemol BeliainhoFaes kL RemBEeeo i ing PG AEVEE i iR W58 28aice
separ atsarfabeornmrtiomef $ ol daE sitach With Whick thet de@ico®ody RSty ina@taof aftédan nol d
assenbly after curing. In dry denol ding processes, the nold assenbl

i ncl udi e aﬁ%P@%gﬂe&icaéeﬂ%éa%hm releasge) froppithe satiredfingf malding sueiﬁ%?y Heich as

an or gaphia SYMENIAs WRkSerQh, ‘ARIAGHEOHBY 0TI 2 Brdluls iRGoll 1 £ Wphdihigc
process, and typically the nold assenbly 1 ncluding the polynefic device

body hatevisebotis drcledipperdeular inser pdy ¢r prowactdenstbody.dry denol di ng process.
Fol | owi dr i rocess, th 0l ri c.device body.remins.in
Cont aci08s 7, O Bef GIRRAND eR-0GE SRrorld Treb ey TEReEnfifon) FRocBRS 4b FERARHE" o)
t he deweeiee body fronm tiat ey remitlfg edive mbldingf surfate oPbolitidg Fuhé afe rdntaiking

denol ded conprises first partio nd.a seco portion, the denol dipg

pr ocessm?ﬁlaﬂ?grs e&e_r\@laﬂa P gevet Rodih i poriget Eg#qulaa tf&_rdfnﬁ@ng §EBri 458 tion
of the cfelelh§ih§ Emceéseg B vAeS oy AHA HRMAE YshHniRh cAGQURNHING slidface\ W §BrtfoR@ff | I St
portion and e second portion of the first nolding surface are denvol ded

sequentd @plding susfacowithgvidenticdierige dpdy isinfooniget gye mpt enntasted: hyea Hatidi sugh
surfac C rti f i I r | ongwwqt i .t he
second i A REOREnE e o aahdds hatldy, FEbtt DPep AR, pleBROWHE R o
body. Siosdiblarthat,a whiederhdldinii protesp dinvoloingaap@litdtonsceFcoliguig ao tai moldodssdntibdy f i r st
mol di n ur.face are denol.de uentially,. foll ow denol di ng of. t he
second BOPIIPEA REPTHE fich ﬁ@@g e e RiOf ¢ 8T GPINSIAE GFOcEHe s maare

mol di NGofiidnate uséllh0ty verhbldinge piRes i&ﬂodhrtﬁysdﬂlérﬁﬁ%, proBYss! SN | iy
contact with the polyneric device body follow ng the denol di ng step.

[ 0083] I9§mekbngRrapsss and g day gelgrsing proerss preowsed togethpr.ithe ferdes Iy@mg@z neicbeome or

mor e Ofexhdid to a liquid, for example an organic solvent, water or an aqueous solution, until after the
device body has been released from both entire molding surfaces of the mold assembly (i.e.,
released from the first and second portions of both the first and second molding surfaces). In
one example, a dry delensing process may involve the use of a vacuum apparatus to lift the
polymeric device body from the one remaining entire molding surface or portion of a molding
surface with which it was in contact following the demolding step. A dry delensing process may

also involve squeezing the one remaining entire molding surface or portion of a molding
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nol di ng surfaces or nold nenbers to deformthe nolding surface(s) or nold
menber (s) and to separate the nol ding surfaces, |eaving the polyneric

devi ce boag 2ore/asmsact with one of the nol di ng surfacespPar/gBrelipsitonon of
the nol ding surface. If the nold nenbers of the nold assenbly are held
together at least in part by an interference fit between the nold nenbers,
a dry denvol ding process may i nclude applying pressure to one or nore of the
nol di ng surfaces or nold nmenbers in order to push the nol ding surfaces or
nol d menbers away from each other to break the interference fit. If the
nol d nmenbers of the nold assenbly are held together at least in part by a
wel d betuites te ok lagsl partialles braakche bond betvieenghd ene entireymglshi surfge rpgyone

2012/ 0130 el eledf B4 o o FROIT B Hhab i BB B RlvoryeMbuine

o tho mol g ng. £ur [Aes oF Lo ool pseermnl y alter Surlng. Lo pet. demml di ng
ot ocossBolnd Rt I G EuT ey Bk SoRCohu R Er EVige e bty mddme ' "
cont act agifaeé. tA dy Hé1ensirth probésh ndsy ARo10é %@hﬁlrgsa%ryﬁ@ttoow@a@éeme g ABLBRUS
solution, during the denol ding process. Follow ng a wet denDIdlngyfrocess

the pol Javisei Rody cpr dhe Isdging suriaceriaia Ieast E@Tﬁtﬂé)(:br%tﬂﬁp bond befyygerotieydeyise, of
t he ent%ﬂ?aﬁ@hﬁhﬂ&dﬁ&%ﬁﬁﬁ used to nold the device body, or can be

rel ease roma portion of a first nolding surface used to nold the device
body, ol0088n onlﬂcaMegsleyi demohdimand drysdadénsinige tHei padymenicl dseco batliesnindy rpg
surfaces r can, be.rel.eased .fromthe entire

o movallid b o et Bafted b Fud i or Sl SRRORE IERDE iltbE D SLERERE' 1o

the devjobenbbatyd 1Wgid,dermid di Nguipr @casaBs MRy ofddi diganial JoyvennvAltvRativegy, use
of mechani cal pethods . of se&gratlng t he nol di ng surfaces or portlons of
mol di nglodawmgk¥ demolding adydryidslensine; happbmesic qema ibgdy g21 he PlastdidisectEnbl v,

i ncl udijpg, %@%@'M%Qﬁ&k%mg%lﬁu&{ stdi&d, 9Rh deAgzeaur faces or ol d nmenbers to
def orm t he nol surfaces, applying pressure to one or nmore of the

mol di ng088f ac Bt cdelemlng preedseassinvelve rthie applicapors lof tah Bquid | icings saur frgesis or
ol d rTen‘P ts wa%yor an ggq%eo%(s: rs](.g_'\luﬁ{gr(fa é)l %gea%)e{_l@l%ﬁg}%ae hg(iye nf%fl:’ R G e ;el { mrqé ecu%t I ng

through wel d< o7 Af esi v oge €n an
addi ti Qﬁ@lﬂln@&ﬁﬂﬂﬁﬁé ©ﬁ|poﬁﬁmaditahirﬁkb'ldﬁ1gaﬂrfh& u&mdwhllch thé dt:vipda ®ady ¥s doe@ntaftt er

first th dtot I d ch
di ppi ngoRe Vit dlems de iy MRS sang T PG ane iy Boae) s B B et
or dry Remghdigistely QR Sther 50nﬁ@=}’set%§m§e§%fcﬁgmt@p§ﬁﬁﬁ b 18 ©6'\oBmdRdNvIceMRI N

in contact wth a particular entire ding surface or portion of a nolding
sur f aceods (fedin 4Be one hemaining molding gurmpfwﬁle vihichaitpwag irogowactt feovwisigdihag

f
or ocosae ok oeb. Oy G R ind s R s IR Ui 0
desi redo rasdnsti imgredeasing cthe cd"evmertioldgh swh addomekapig sueéAce thehomd remanmhg

appl i ed the i rst r secQ | din rface or nold nber exanpl e,
b{?pm ol gmﬁé&'f asF @it 1 thﬂﬁya algthe q%‘?é‘gr]i’ﬁ‘f"fﬁeﬂéh“s%‘?ef% ‘}%S‘W@F% KB

Al t er nadid tedvien theedik oFtth® Hevi&s BodY AR e NHolaHLf ABRcQ or TR AEAPEing b1 be
chilled, for exanple by blowing chilled air on the back of the nDIdlng
I ng

surfac éetvveeﬁréhwedge @6&@ dsicgpefly prejthg ntqidmg serface deipideasy partially brepk therhon
surfacqéﬁﬁgngghgwﬁgqgg§§ndﬁgrﬁﬁgEhb qQn of pressure to either the first or
d nmefber

second I ng surface” or Pefore denol ding or concurrently with
t he der®] ng Jur acessingde) \alhezmdﬂyedqmdldhag ded idee dbledsing @racessas tfiollawedobyt act

\émog_g / Sf%gﬁltglg,%% %Zlggr%? %E%Tg gree A &n 8rrga1r1r1% sglvgr?tng%ee {lse%i c')re\3vhent vr&]feet c{eimro?c}ing rwet o
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
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second nol ding surface or nold nenber) follow ng the denol ding process. In
one exanple, when it is desired to have the polyneric device body remain in
cont act wwohotdmassecond nol di ng surface or nold nenber acTidBoEmd1®d t he
denol di ng process, heat can be applied to the back of the first nol ding
surface or nold nmenber imedi ately before or during the denol di ng process.
The heat can be applied at a tenperature below the nelting point of the
nol di ng surface or nold nenber. The heat can be applied for a short anount
of time such as, for exanple, |less than or equal to 15 seconds, or |ess
than or equal to 10 seconds, or less than or equal to 5 seconds. _

[ 0086] " $terfilézed; they tespliing dsvice prasucipwidlora have bees|eapeded do ahergdaigisobveloByingr om
t he one, i r or portion of a nolding surface with which the
devi ce %%@%gygggﬁﬂgéﬁﬁggontact after an entire surface of the device body
has beefd09Hl eanethd exampléevtend iheefifst ipdtynied|isliangaterssdlalsie polyrdresusblad, for

assenbl y. used herein, ."del ensing" may refer to .ocess involving any
opht hal %ﬁa@Apg“e\?i W%te‘bff&‘f}_?le iV|1R:31(ij Li’tll)‘ioﬁﬁf ‘é\‘g’_og'élﬁéafluq sty S‘ﬁb@{’tyo Wi‘ﬁn cBhELLF qgens
body. [Q087h&kihgdetBas d@)ﬁléﬁfsﬁl%easﬁﬂﬁoﬂ BY e RolliAE sUFEceObrBRE RN WaRk-sRLBIEESSES
to release the "device body fromthe one remaining entire nolding surface
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del ensing process nay al so involve squeezing the one renmaining entire

mol di ngrostiwrsaefethermpldr assemblyf ara fopheti af) magbia0ne¢l0bI8 JiasheTiqBRR the /se®nd 00
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bodi es may
formed of one or more materials insoluble in the liquid, the entire molding assembly, including

the second portions of the molding surfaces and the non-molding portions formed of insoluble
materials, can be placed in the tray, and the soluble portions of the molding surfaces can be
allowed to dissolve, releasing the device body from the mold assembly. The portions of the
molding surfaces and non-molding portions of the mold assembly formed of the insoluble

material, as well as the device body, can then be removed from the tray. In yet another example,
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washed (e.g., rinsed or extracted or hydrated or any conbi nation thereof)
either in an organic solvent-based liquid, or in aliquid essentially free
of an or gaoi2e12abuent. Alternatively, follow ng dry demecadicRroamsiooy

del ensing, the polyneric device body can be placed directly into a package
w th a packagi ng solution, sealed, and sterilized. [0089] Wt del ensi ng
processes involve the application of a liquid such as an organi c sol vent,
wat er or an aqueous solution to rel ease the device body fromthe one

remai ning entire nolding surface or portion of a nolding surface with which
the device body is in contact follow ng the denol ding step. After or

concur r&fier dpmpidine, apfirst sweldiog seifaaerfermedyof o waterwetubleepddyimrngndothe céigehed an
furt heLpqugﬂPﬁd §&14851039 & F@ﬁ%@r?e‘&gglﬁ?et &,g,f to lift the polyneric device body

ne remainin ding surface h which it was in contact
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bet ween t he edge of the device body and t nol di ng surface, or inserting a

pryi ng inespsep dtefeerpidirsolatigr obth etﬂﬁ@t RO elnmathensmie thoPiaresing gidcate t o
at |eas in
urt ace® PRI thob SR bR RIPAGR: dfdtules 8 R WiteBldl 0
pr ocessd&sarf ekirantwbie myateriahefsdm rtge pobuess dmwgb@dld:s dui yet fanetheo exampler hani c
P onenumBGaiate ol ool SRR 5P el S0 BB A et 11 ng
devi ce dushhatibh duril ploasssinBegidh @ Fos&Enipte, a@ummuﬁclﬁahgmeldeml ng the
manuf act uri ng ;é)_r ocess. VWen such a device body which has not been ex%osed

to an dO8%Hi c Ibe vemt Flgff’%‘ﬂ Eetpi@nttpya pubstaaee wlilefél RascHist akikity| teniedpesctsge
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sterilized, the resulting device product w have been exposed to an
or gani cpresshterity duhcng thessurfane ftemsian pﬁghq)mmsg. SL{rf@otgm] faeilithtes dleavyakes

wher et hgetilihg the Stiine Svin B! &t ?! Wil § PAMIRE RUEE By Mleh has not
previously been subjected to extraction processing with an organic solvent, to more intimately
contact the device body and/or more effectively wash or remove at least one material present in
the device body from the device body relative to the water without the surfactant or surfactant
component. Generally, a surfactant does not'act directly on the at least one material to solvate
or dissolve the at least one material. Examples of surfactants include, without limitation,
zwitterionic surfactants including forms of betaine, non-ionic surfactants including forms of
polysorbate such as polysorbate 80, forms of poloxamers or poloxamines, fluorinated
surfactants, and the like and mixtures thereof. In one example, one or more surfactants can be
- incorporated into the polymerizable compositions described herein, in washing liquids
described herein, in the packaging solutions described herein, and any combination thereof.
[0094] The process of applying the liquid to dissolve the first portion of the mo lding
surface(s) can include processes which increase the rate of dissolution of the polymer, or which
reduce the foaming or gelation of the solution following dissolution of the polymer.
[0095] In one example, the size or volume of the entire molding surface or a first portion of

a molding surface can be reduced prior to applying the liquid to dissolve the first polymer, such
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exanpl e, a water-soluble vinyl alcohol copolyner, due to this solubility,
when using one or nore nolding surfaces conprising a portion of the nolding
surface fworrerk/aBs4a wat er-sol ubl e polynmer, it is possi blPETIGB20ESNDD
denol di ng processes, wet del ensing processes, or both wet del ensing and
denol di ng processes involving application of an aqueous liquid to at | east
partially dissolve the portions of the nolding surface forned of the

wat er - sol ubl e polynmer. I n one exanple of such a process, the nold assenbly,
nol d menber(s) or nolding surface(s) including the polyneric device body
can be transferred to a tray before application of the liquid. The tray can
conpr i s&, §upapmple, by ceting offsirzaerhimig svauer ablatimgtacpastient af the mddige yindase
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polyﬁeﬂindvvice body can be transferred to the tray. [0092] The Iiquid
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t he wet* denol di ng and 48 €nsi ng process can’conpri se Water Jor oan aqueous
sol ut i ogompriRingrike Gxsapplyter chebapidied as part uf & ort danoldoprocss, in appjieddo
solution of a procgessing aid which increases fhe rate of_ dissolution of the
First pomemdiody|and anoios malding suriae s RFHeRe f iePlding LEACHEs BL Shpotfid

that asgdighigiplodas NhBJerhp@aR! YRE liGuid R4h 66 abAdioesC of 1dsh abo@gIPS oS 1ds¢) t he
removal of an extractable material fromthe polyneric device bodies. In yet

anot herabeuaSCer lesheaborbe®Estrgssartput 9 Cowr lesscahopbttd emass, pledleat etact

t he dev&&g body from damage or deformation during processing, such as, for
exanpl e, "a surfactant, including Tween 80. [0093] The term "surfactant”

ref ers [001¢1]sulbh¢ apydizatidn ofithh digjuidnen aksulti ih gompleteedissmdutidnenfshe patien vethsi on
of water, for exanple, .er or_.an aqueo solution in.which the substance
’s brecBH R ORHEE SaRs temorbrroar o ek hg Hesy st b

faci | taoas240NRinek OF 16890 ¥ Mdd 1 §MBrirkitdsf RT4s8Br.in YPAR 120 niAMEDE ledd] ina
pol ynmeri c device body which has not previously been subjected to extraction
pr ocessibayt 9 minues o lgsmiok i abapé 9P mingtesrsr less, r iipabaty3Iopiuigstorese el ce
body a f i : : . i ent
't o e 20 RiSlor ek, ARerkylOR) BB Y e PliolRah R BTl MeschliBAT
sur f actefithe portiourof dlot motdinpsptaee(s) or Behkemeainbgr(s)ar surlfl astearbly doeprising thact
directly on the at |east one material to solvate or dissolve the at |east
one material. Exanples of surfactants include, without Iimtation,
zwitterionic surfactants including forns of betaine, non-ionic surfactants
including forms of polysorbate such a33pol ysorbate 80, forns of pol oxaners
or pol oxam nes, fluorinated surfactants, and the |ike and m xtures thereof.
In one exanple, one or nore surfactants can be incorporated into the

pol ymeri zabl e conpositions described herein, in washing |iquids described
herein, in the packagi ng solutions described herein, and any conbi nation

t hereof. [0094] The process of applying the liquid to dissolve the first
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surface(s) can include processes which increase the rate of dissolution of
the polyner, or which reduce the foam ng or gelation of the solution

f ol | owi ngwoizeealig4son of the polynmer. [0095]1 n one exanpCe,GR2hE/(Siwe Or
volume of the entire nolding surface or a first portion of a nolding
surface can be reduced prior to applying the liquid to dissolve the first
pol ymer, such WD 2012/013945PCT/ GB2011/051100 as, for exanple, by cutting
of f or machining away or ablating a portion of the nolding surface or
portion of a nmolding surface. [0096] I n anot her exanple, before, or during
or following or any conbination thereof, the step of applying the |iquid,

t he t enfpist palymer, herehethe mqmabldlemtm@ ig gffieiont te deparase thexaotding suifspeppfide t o

L

Vi scosimyldofg sunfacé ok sptortﬁmi ysfmrmsldlngt sunface €@l nsdelelhsatliev@dvyceslbcmyb eor p@ANO7] I n

yet ano(}erllneorld an(fEl (Fig:fens (. g hgor];lllallétseﬁ g?éagerr‘&l d%\?irc]e Bodyd%rggl%lll tﬁe mo? surfacgsol(l:sgg s o
for form it). For example, the apphcation of liquid can result in greater than 10%, 25%, 50%,
75%, or 90% by weight or volume of the portion of the molding surface(s) comprising the first
polymer being dissolved.
[00102] As previously discussed, in some examples, by using a vinyl alcohol copolymer
disclosed herein as the first polymer, demolding, delensing or both demolding and delensing
processes involving dissolution of the vinyl alcohol copolymer are not severely impacted by
some of the problems experienced when dissolving other water-soluble polymers in aqueous
solutions. For example, PVOH, when dissolved in aqueous solutions, can create a large amount
of foam, gelation of the solution, a cloudy solution, or any combination of these probléms. As
the presence of foam, gels or a cloudy solution can be disruptive to mechanical processing and
manufacturing steps, additional measures and expenses are required to control or eliminate
these problems. Solutions of the vinyl alcohol copolymers described herein that are produced as
part of a wet demolding, delensing or both demolding and delensing process involving
dissolution of molding surfaces comprising the vinyl alcohol copolymer in water or aqueous
solutions do not produce large volumes of foam, even when the liquid and the molding surfaces
are agitated. Further, the solutions do not gel easily, making it possible to conduct the
demolding, delensing or both demolding and delensing processes in large tanks or baths where
a single volume of liquid is applied to a plurality of lenses and molding surfaces. As the
solution does not gel under these conditions, it is possible to easily empty the solution from the
tank or bath and re-fill the tank or bath with fresh or recycled liquid. As the solution of the vinyl
alcohol copolymer in the liquid remains clear, it is possible to observe the device bodies and
the mold members either manually or using an automated system to determine whether or not
the device body has been released from the molding surface(s), or whether or not the molding
surface(s) have dissolved. As the solution of the vinyl alcohol copolymer can have a higher
specific gravity than the solvent alone, the solution of the copolymer may sink to the bottom of

a tank during a dissolution process. The tank used during the dissolution process can be fitted
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appar atus whi ch cycles fresh solvent over the nolding surface(s), or nold
menber (s), or nold assenbly conprising the first polyner, such as, for
exanpl e, woSoxdliss4sappar at us. [ 0098] Duri ng or foll ow ngPCaBRIERSOI00
applying the liquid, the liquid or the nolding surface(s) or nold nmenber(s)
or nold assenbly conprising the first polymer can be agitated, for exanple,
to increase the rate of dissolution of the first polyner. [0099]During or
following the step of applying the liquid, ultrasonic energy can be applied
to the liquid, the nmold assenbly, the nold nmenber(s), or the nolding
surface(sﬁ conprising the first polyner. In another exanP t he uItrasonlc
ener gy Wi maﬁﬁﬁﬁbﬁﬂv%atﬂﬁlﬁﬁﬁﬁh the dankoinzordes! e ramewerbll yr apsrdomehiber (s) |
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nenber(s asse onpri Si e first polymer in a

m nut esteoyclinggy, redamnmg a;bocwss 180 usé mhet eslapmed edwy] aboohph cqimmerltzjormﬂormt es
or |less h%%li% abg tes or 1%ess1 ordin aFout ép nip es._or or
in about? Hentit sn}ﬂn eESSSor @GP T8 BB G ARt WOPEET rlaélg?.er Bﬂpgﬁ 9 veI Y,
appl i cadxiamplepthet sddvehi Geeddo aisolve sl dopblynfedtid B evhipseddusit,aBsultingtiner fdidt i on
of the molding surface(s) or nmold nenber(s) or nold assenbly conprising the
VWO 201 2Felgmsssopqlymsp ot a motpcomeentrated copolymer solution.

[00104] Following release of the polymeric ophthalmic device body from the mold
assembly, e.g., from all the molding surfaces used to cast mold the device body, in one
example, the first polymer may no longer be present on a surface of the polymeric device body.
In other words, once the device body has been released from the at least one molding surface
comprising the first polymer, a layer of the first polymer may not remain on a surface of the
device body. The release of the device body from the at least one molding surface can comprise
a dry demolding step or a dry delensing step or a wet demolding step or a wet delensing step.
Following release of the device body from the at least one molding surface comprising the first
polymer, a portion of the first polymer may remain present in solution, and the device body can
be present in the solution. However, when the device body is present in the solution, the
solubilized portion of the first polymer may not be chemically or physically attached or bonded
to a surface of the device body, and thus in this example the first polymer can be rinsed from
the surface of the device body using a solution free of the first polymer. When the solubilized
first polymer can be rinsed from a surface of the device body in this manner, it is understood
that the portion of solubilized first polymer which may have been in contact with a device body
surface while the device body was present in the solution does not constitute a “layer” of the
first polymer as used herein.

[00105] Depending upon the type of device body and the demolding/delensing processes

used, following demolding and delensing, the device body may be subjected to one or more

35



first polyner, wherein the partial dissolution is sufficient to separate
the nol di ng surfaces of the nold assenbly (i.e., to denold the nold
assenbl y)wotoiymbaase t he device body fromone entire nmec@icrosusimee or
portion of a nmolding surface (i.e., to delens the device body), or both
denol d and delens (i.e., conpletely release the device body fromall the
nol di ng surfaces used for formit). For exanple, the application of |iquid
can result in greater than 10% 25% 50% 75% or 90% by wei ght or vol une
of the portion of the nolding surface(s) conprising the first polyner being
di ssol ved. [00102] As previously discussed, in sone exanples, by using a
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del ensi [ del en i [ ion
of the S ko RERT RS R BB OB SRS B 1A SRsRRE s

pr obl enanéepsed encleth Wﬂﬁﬁ ctd:bﬁs Gloyn ﬂhg detqbe bodlied, & exitictiblateripsl fumerige dewice

aqueous, sol ution For exa di ssol.ved i n aqueous sol utions,
can cr eBdesaOr tﬂ@:@r bnge ”? g%%lf‘ﬁ @é@étm fr & PAEHES S5 R B, U8 & & Bigye
sol uti oftjueRfs B RO ANBALOB)) t8TrethHRS BnRE@R] 61 Bartifity tABteRBSRMERs Gom BAM

gel s or a cloudy solution can be disruptive to mechanical processing and
manuf acdqyrqerbgdst@ﬁsmcm@ﬁWPWIWWE&@@@@@GQW expenses are required to

control i N s
copoly ?gtﬁesgbi ed %ereln %§ﬁ§%5§§o uggp%ogkn&b%n(?ﬁéh&gtﬁg f&lng,
del ensi aqgemrs doduitiondeinol dugagcesnd/edelTensurgugnqascdcms:an rRemipriba g \diemslmbtgamon of

Col ut | CREHAL B g aaEe s d g tibet Tormp s of YBouk Tebh® R el e a g

t he W'Qé&ﬁlsswch%§ﬂ§nﬁrcﬂ’n%ahal efhandilipro a{o,l did)e sol utions do not gel
easily, making it p055|ble to conduct t enDIdlng, del ensing or both

denol di WB1&Ad  deinssidousy diserseads dhe ferm)’ afgjewtsam oiefasnichan areapis sybsenegl e
vol ue ﬁ)afvrt Lyl fa/%o DRLISY dtsgolee B 19 @bhd %adfial €08 SI%aHIQQQWQﬁtCQaH% sgfigees.
As the sol Gtion does not gel under ese condrt tions, I'S pOSSIB e to
easi | y dsspive mcsadlmatenaisfdlbnntis taedtthmkk@rprdzsanhn@dolymem devitd bodyawkichr

bath wi.th fresh. or, recycl.ed the solution of th n al.coho

copol y e ohBERistry Y SpEferd &' pfinsfn péeSiigy daie SotoBy teaediiHevi ce
bodi €S raaeridlNBatie bt SEBRI & ®ick ot di¥sstualn Waftf odShnguédusasshfizal Bdasisrem t o
det erm ne mhether or. not the device body has been rel eased fromthe nol ding

sur f aceampleg the\ipaieral is gmatgral dhad 10t ﬁgluétirorréieef( B9t digsplyeds SR §Vatess t he
sol uti qp of &d&%ué’ kolioR! iGOhk HABRAYAR! infRAsela B afioh AL o%é’a%?d Eél@erﬁ rRVi ty
than the solvent alone, the solution of the copolymer may sink to the

bot t om wmparedankwaten oman aqudpes sdlutianod: hps,dbeggamftﬁel\teahkl crgdatt oithi swgh iahe

di ssol yt} Otrr]ac & &:%%cse lg: » 1l§)%ftlc tlveetd S \</\Dt 2Or:l'cﬁ/ 0113 (/)Ce%s%gt]étliétlo%%sl OP mV\f ¢ h a
drain ang a e” 5otYo ntofotﬁg(t ROV % %%r o novie  ar

porti orueofce tbbey Qﬁp@immﬁe gelsulvation bif dlllot\keetotaagitkatdttrxtdmgtmrat fleaksd @Wrﬂgertatle

di ssol uti on procg The tank used: dur|n g d|5folut|on pr.qQce an be
conf i guretnt i thedpdsmadydaapiige terapentie Fatlph Of et Teapt Ruerpabiia Etﬁpffﬂvvﬁer

sol ut i afpdy Qortth Sedvi0d Hfé%ﬁ@e?ﬁraﬁ&[ Bf t‘ﬁ@ aPleadt¥8e Eﬁ&lflaljﬁlrth@ HeHEe lB&in a@‘@bﬂ@aﬁehe

di ssol ution process. &eg | owi ng renoval of the vinyl "al cohol

copol yriea cbmca tbodn treate tha\s'atpa@t arpfiquepies twélﬁwmacth@rore@;n@ slyerygnay breusgil ny |

al cohol t a L | i or
el ai migRE R, BRI 0B BRAnBINERY iy e hEF h SFihos AP ERERG 198. £C
opht haltharc10086 drgmrdml\&nt Cﬂ‘)r eaimpls end hﬂhmedirmtamed mapieytumsfohttwn 1adlethlngr

pur pose. For . exa ol vent , use to dissol ve the copoly

| e
bvapor 4PERRIT oS ntseﬂaraf A SrEYid BB fREFXeBBlsH Getly G tsaOthibr e 6Feast

concentdnehetéerpa@m)ﬂowméorsatééwecme at 16430484hatkRhll owi ng rel ease of the
polynerlc o?hthalnlc devi ce body fromthe nold assenbly, e.g., fromall the

nol di nd0 ac@samﬁea exanpledhe weshing spdutiagap somptise Water efan aswawl selutiphe
first i eV|ce
body. oreby T dicur AR, PR bR s SRl B A bl 2

| east csnhfemntm&d rg vsa;shfthc eresempensss regn tnhtéucfel agtoysodajtneiytioms,| buyféar sofutlbhre
first polynmer may not remain on a surface of the device body. The rel ease
of the device body fromthe at | east one nolding surface can conprise a dry
denol ding step or a dry delensing step or a wet denolding step or a wet

del ensi ng step. Followi ng rel ease of $he device body fromthe at |east one
nmol di ng surface conprising the first polymer, a portion of the first
polymer may remain present in solution, and the device body can be present
in the solution. However, when the device body is present in the solution,
the solubilized portion of the first polyner nmay not be chemcally or
phy5|cally attached or bonded to a surface of the deV|ce body, and thus |n
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WO 2012/ 013945PCT/ GB2011/ 051100 washi ng steps, including washing steps in
an organi c solvent, an aqueous solution of an organic solvent, water, or an
aqueous swbuvixnswmssentially free of an organi c sol vent PCThEB20mg15110g St ep
can be used to clean dirt or debris fromthe device bodies, to extract
materials fromthe device bodies, or to hydrate the device bodi es. For
exanpl e, a washing step can be used to renove diluents fromthe device
body, to renove unreacted or partially reacted nononers fromthe device
body, or to increase wettability of the device body. [00106]In one exanpl e,
t he washi ng solution can conprise an organic solvent or an aqueous sol ution
of an ongﬁtniant s)dntioemtwetftn@agﬂng smutiorsod;mmﬁott agent sobwipns, ey aombinati¢r ewpGani ¢

sol vent

S cono ARt RS 1n e KARER! Ene B MRSl SORRE 2o fiF OPLERART 2R KE

pr opanolised & Wasl{ 100 peLébntAR viee ddiesiHr ¥n 8ipackaging dolutibe udedrwith thegadsest c&oicvent "
refers to. an organi ¢ substance having the abl|lté%é0 sol ate or_ di ssql ve at
| east opfdissationeyer, itk updesaed ﬂ%ﬂb%rpresegn yécey beties gAYy §‘§’0P91§ Miedet ed

mat eri a}geptshll %@tﬁ@le%ﬂ@a&éﬁewﬁénk@ash% @5 SAlkabB & RPLYIBLL §01‘J§8A &Rt Be&yndthi ch
has not pr levi bus! ly been subjected to extraction processing. In one exanple,

t he matemtan any palymerie rwettlng lagents or pomforbhgantse Thns,dukite thet padymerty wetting
wat er o @1{% @%‘&%ﬁ §§An‘t‘st é%sé}i“g% Hﬁérea%x '»%e a%ﬁ‘%%”(}%t &fcha&evic%s Bheir

mat er i af® 's no e o] €S Rot S nuc n"wWdter or an
aqueouswstaibility mot de;&ndeﬁthelelyaip@mtbd udeﬁsmdmczrgeﬁts.ed sol vati on in the organic

sol vent ed to water eqQus o uti . s ni c
sol vent[(’ﬁf’uo9cclorq}t‘1 W{ﬂe%*seﬁt@rﬁeméiﬁa}é@ ]dtiﬁi‘i'&f’i‘ﬂﬁ% 3cgs %‘?‘ﬁéfg‘fsgﬂ?fé’nf’o
sol vat esrQfiordopBdtlay fadting ﬁ@ﬁst t}ﬁerlﬁtvf@tb@ﬂj' 8dn Y R8RAtintb A Hlfé%r H8dkiagLalbREWithor to
i ncrease the solvation or dissolve to a greater extent the at | east one

mat eri &t DoFtesenf napkagieg diélﬂitléé o d3net exanateic dhet hbsteto padase aQalnoﬁ()féPﬂStehé at

I t n op

the: ar TPREROEE (Blyrhdh, e ofigh fRiGaNan Bfn bE SEAALGR LORIAN RETLARLIB,

t r eat ecautacldvingathe rpaoka@nmamu eomhtlsm;l smuablla foﬂ' isterlhmggrthe; padiagenmtemytmky used
it hout diluti 100%or be used in .

Conposi PG | HETHAYHG AT HArSE0 09 BFG Nt dTSoPTHAE Otr g 85 ainpt e

wi t houtsukﬂaé@(i)ahl i9 Bossible 36 PRRY IhS abwitd B&i}l ad i PRBtiAR ATEAMAdIBE IsWERde(s) | N
general , an organl c solvent acts, for exanple, directly acts, on the at.

| east dhemsdeeldhe aptersolyblewelamesidingriys ity thetbiisienpadkages 1ith Reporineef sgjution
[00108] xa)lﬂﬁf)ﬁ’tnf% hekd 8 ATRlo Fc} &eﬁl&s"@s YRSl PL BelE th%oé‘&% Sﬁo E6h @6 an

aqueous solution essentl a ree of an organi c solvent. ueous

sol uti qmrtws@rﬁttheﬂhblydufgrmfaoé(s)aﬁmoe@aﬁﬁhe v@mrmehlﬂoletméﬁnercbexﬁms holatcttg ipmethent

| enses bliter pa (i(ageqea SHRSRUBe %glltltong 0 H;[el ot %ingbslljl]; ace(s)soorI n%lldoags?e’mbly formed of
the water-soluble polymer dissolve in the solution during or after the manufacturing process.
The solution placed in the package and used to dissolve the water-soluble polymer can
comprise a packaging solution, or can comprise a solution which is subsequently remdved from
the package and replaced with a packaging solution prior to sealing and sterilizing the package.
[00110] A device can be used to increase the volume of solution used to dissolve the portions
of the molding surface(s) formed of the water-soluble polymer such as the device described in
PCT Application No. PCT/US11/28197, which is hereby incorporated by reference in its
entirety. Alternatively, the device. body and molding surface(s) can be placed in the blister
package with a portion of washing solution which is replaced by packaging solution before the

blister package is sealed. Again, a device as described in PCT Application No.
PCT/US11/28197 can be used for this purpose.

37



WO 2012/ 013945PCT/ GB2011/ 051100 surfactant sol utions, wetting agent

sol utions, confort agent solutions, any conbi nation thereof, and the |iKke.
I n one exwopbe/ieme or nore polymeric wetting agents or pcordBil/Eg®nt S can
be used to wash the present device bodies, or in a packagi ng sol ution used
with the present device bodies. However, it is understood that the present
devi ce bodi es can have ophthal mcally acceptably wettabl e surfaces when
washed or packaged in an aqueous solution that does not contain any
polymeric wetting agents or confort agents. Thus, while the polyneric

wetting agents or confort agents may be used to increase the wettability of
such del#0¢ty, flheiportice(s)alfithé nwldlsg nmfacdebécprdedtofsber eraserﬂpkuhletméyme:aof
such ag L0010 Fol 1,0mi n of t e devi t he

mol di ngc%ssd)?\]@e aln th é%rgenlo solutlcep g%flrglréa tOr rr%er epa8 e 1s % ated, B ﬁ hé fsaﬁ%er?aclfaﬁe

devi ce iseebred; aefobaathp Ibaetedpadkhgb i3 abloctv &, opaﬁéfa@ebladt&qgclwgb lis Autquavied dfor of

packagi ng s n exanpl e, e blister packa n_conprise a
hydr ophGHM %5?{9 lf«rsq@l islet Bck ﬁ%ﬁe&gaée@arg thi bl packnge o dUiop Y g, zed,

for eX34&1{9'tﬁstepkﬁaﬁédgé’Cé@é’ﬁé?gauf&@avﬂ?gcﬁé%ls%%@Eka%@ ndid iRASbe 198! Rsf Ban
sterilizing the pacKage. Alternatively, when a water-soluble polymer is

used t oatiogk %hlesst tha b 5Pp.cm lesh thpmeabont Higrby weikkli ofghe wietezselbl polymers
possi bl %id)g(? ogtl%lgnégst%}?a[ ﬁ&‘ r&ﬁ&ik{ ufl ?oﬁ%% 1Rﬁfet31 Bé){klaéé‘e mol di ng

surfac er solu e poly into the blister
package[00112) ahpthretekmnpkef; vrshefeuhe portionis) bf)ﬂne nfdmmg gedade() demeddf tikelatmis or

bot h de d del en e devi ce pody fromthe Qrtlo of the nol djng
oor T accutitle BilkmeT 5 Brsoleads MemeRante ST e in e B imbriee T Ve

bl i st erieRAsbdgehe wal-sbRBR HAOMBPLAd efEipe zhhe KRA1HH Rl y Sdbéaté Sigré@iediol d
assenbly fornmed of the water-soluble p ? d?ssolve in the solution

dur i ng [Ieseat ingthe Paekagig iolionr Irh@wp?&@e@% 'fheT\H@,iefs%ﬂl‘ﬁhlP onalypieaculen ¢issolyed
k
packagey, %ﬂ@%#giﬁéfoé]&h%o%s%ﬁ’ﬁﬁhgﬁse‘f@é&ra@ dtghgenf’% %@fm% t AR %&ﬁ tfat

packagi ng s or ¢éan conprise a so whi ¢ seque

r enov edprévents théenp hokefyemastidking il the dtisto pahk@epacﬂnagypn@umubm themmf prior to
sealin |I| ka e 0011 Vi ce can, pe used to

e oadaBiR S Bhe me e st SEGRE e Falt v hesO MBI bR tEE il of

mol di ngy dymérmslés koﬂ‘l sifieshs O fTHeN BoNRiefrattd | dehipBsifoh YarRI cnfiiseast tiEwt dawi ce
descrrbe n PCT ication No. PCT/US11/28197, which is hereby

i ncor pdwvdtephilisy m@éﬁ@% nEke ipalymesizable qoergPSItlAnt@rlnattﬂ%rcymprlﬁ% a&lé%S& @Body
and 0l Aol draf RSy orfeARitAforPhAf 9hf S iftindd géﬂte& RAGKPOR Whiflodep Qi1 ON
of washi ng solution I's repl aceé y pacKagi ng sol ution fore the

bli st eranpa:okléugatlms tlsaeeﬂfeﬁhe #Agaash onalrdwOlc@nazennbelse ni lbesdl ong LPCinhitdgpd éreadt | on
No. PCH/\S] 8197 c used for tpwiﬁﬁu A O M- Sﬂwon&
D012/ 0155k ¢ EERIFL o %ﬂ?éﬁ‘ SPORBPRES &)

sur f acef&) nfoebﬂield saéh tdse mateeamprel Pohyeir@oleihye rmétaacr diates HERIA)N Ihhalomart ion
of solution before t he %Irster package i s seal ed, after t he blister package
i s seals¥amPlefhs Rolymeriznbles cmpesHiopaga futher qomriss & least ong siliFon-¢RNtAINING o
packagenbndit BELaY %th&oéxaﬁiﬁﬁﬂh@ poB%é?fz@bl@ %hip@gitﬁ)ﬁ' &af! BeSE ol RAGHALE

after sealing thé blister package, béfore autoclaving the blist'er package,
or aft exompgsitien affarchgwtltrep@lymsueed, franek a duy drog g ltrhexie qihdwﬂmmsiwlcb dedy.t han
about esg.t t M i out 1%
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i n the detwakei nmﬁx@g@olyh(w J:B;éihs |c@piﬂh@0€§\ﬁﬂ'ﬁh§ﬁl watr er bbengiag kwondisyithf t he

nmol di ng surf S) for d of the solubl mer are  dissolyed in the
packagiq’f‘?é sk Brrgraﬁe lcan alsg berdistog t% P‘%‘Erfé’i&gﬁt\ﬁ%/tﬁlﬁs fyer iR AR iU he
vat er - sphdibiiR ROWYIESr MBRIXCARP ok %eayaﬁbt%hérb@um]&al h{,d@ge@rr&ep ke Pbl@ﬁfeﬁé“ ent

present in the packaging solution. "I n one exanp he "wat er - so
pol ynermatgiipds ml@ldmlgverehtharintlméiewseﬂ(argaur@g lgﬁﬂl‘iﬂtmﬁnwl@a@f feusashipt geer wateas a

wettin t

From ST er g % oA rteUE s, €80 R be' (PRI ol G35
The nol(d) patisily hwtrel:ed chad smiollenl withr watar, eaiid) dullys agdrbed cad tswotlenl withr waters
types of polynerizabl e conpositions. The pol yneri zabl e conposition can
conprise at | east one hydrophilic nononer. The polynerizable conposition
can further conprise at |east one crosslinnker, or at |east one initiator,
or at least one tinting agent, or at 3¥®ast one UV bl ocker, or any

conmbi nation thereof. The at |east one initiator can conprise at |east one
W initiator or at least one thermal initiator. In one exanple, the

hydr ophi | i ¢ nonomer can conprise a silicone-free nmononer such as, for
exanpl e, 2-hydroxyethyl nethacrylate (HEMA). In another exanple, the
polynerrzable conposrtron can further conprrse at Ieast one
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[00114] As used herein, the term"hydrogel" refers to a polyneric material,
typically a network or matrix of polyner chains, capable of swelling in
wat er or wecorymgp4swol I en with water. A hydrogel can al soThB20ndsi®bood to
be a material that retains water in an equilibriumstate. The network or
matrix may or may not be cross-linked. Hydrogels refer to polyneric

mat eri al s, including ophthal mc devices, ocular inserts and contact |enses
that are water swellable or are water swelled. Thus, a hydrogel may be (i)
unhydrated and water swellable, or (ii) partially hydrated and swollen with
water, or (iii) fully hydrated and swollen with water. WO

2012/ 018 bRipT¢GBRO14e @5ilicoe Mdrogsldz sidiednertise hydragedi ¢ri anoessertiiplly siiepne-a
sili Conﬁégﬁ%l?o k&/drogel , or an essentially silicone-free hydrogel. [00115]
The term "SI 1 1cone hydrogel " or "silicone hydrogel material" refers to a
parti fu[ﬂﬂllﬂ]y?!’rﬁg @érnih hsglicd'ne lcﬂy!ddgﬁl"a)_rSisilliicﬁﬂb’lhﬁcﬁbgel gﬁ)egér&il'h :Teg@rs aonp@intular For
example, a silicone hydrogel is typically prepared by conbj.nin )

si |'i conxdeacaiif wgﬁwﬁm ORI ESIOBRIR AT SYHPPIRCE ﬁ@‘&?ll‘} frogel is

pr ecur sQbRallypriphied ByecImhiag el siRRldoalaHity HRUbSEr Wih RBn@RRbAA NFUHfpHRKI Ce,

including a vision correcting contact |ens; which conprises a silicone

hydr ogelydiegeé preanrsofs08 silgjong hdetlyapbihialiaib devieo ippsertithstmisadevise, iacluding
pol ymer Gi%h%oﬁgémgﬁcbﬁﬂai?ﬁr\e&sa%? hecgglfgéifg%r ili@né h RGe iy dr ogel pol ymer

when pol ynerized. e srlrcone hy apo yner yg%@e conposition can
conpr i soad6]at The golymerizablel ¢ongpositiont @nnbang podyroenablencbniosiion| egstle arfe

hyd hi |l i L lnt il hydr o I ' | it ,
b ot 1EBEE SHGCRy JeFtee] Pely sk iiEh PE<Easor e oM AV Br T ARG Gr

with ancd}thsiwh @h OdtnprikB &) adt le@@ Ine ikcoRY@hRARTIAS inforldBREIRE Wadt leiPhkse a
vi nyl am The at | east one silicon-containing nononer of the silicone

hydr ogdtydgenhilicemionempe ladhe silicone hydagelrolymetizableosrrarnsitionn thegatmsas rAse
havi ng i : T

or VT oo BB inBonlét A boBpAR £yl n PR ENHPBTNATID Bbul 38 1t RRE
nmononersie kgalcdphilivy nrogoohief fen enmpriserbevisylodmidel Yhert kakl engsibiopsceanalning
di fferent nol ecul.ar .wei ghts tignall the silicone dr ogel .
ol yrmermondie “EoloulEr b e T hBraplenrusbsiton i Y A BRonseonigipe
exanpl emogorhd' vz 8ithbleoulsr Glelght lgheater PBAL BMODadalRRATDhE at 1da8 Sid biticdwe

hydr ogel pol yneri zabl e conposition can conprise a Confilcon A polynerizable
CONpPosi ‘toingiﬁn, g ARPMORST 3Ny §ASRNTISE At rleast ttvensi faining MHAOMCEH LN BHNE

pol ymer j; of| %;len:lﬁgr e i [ ] LU ORoRATPHESeS a
sili conqlgfgﬂﬁﬁg?%rﬁﬁgyr%ﬁ% r, lzta ?{)’egeéc}gﬂgl o%@??%%%gﬁ&%ﬁﬁg}?@ onpr ?tgbe at’ | east
one conylatonb| kydoogeb giolymkérirgblagemipositionpeant furthien compeinp laediluanheuch as, for
silicone-containing..c onent . may _act. as_bot.h crosslinker .and as.

a1 consai HiRime SORBERSN, 1 SpelEhal Slfr Pe i Ra Bk TRBnES e ons
as di scdengReitibs rcah rompeieepaComlition Co mabmedtizable efodipdsition,C ot tieepul pmevived h,
when present in a polyneri zfabl e conposition prior to polynerization, forma
si ngl e TEHASR PrIfet qag beafpratikegp Ap offG 1685 B4Vt i me adequate to all ow

manuf acp{ £7] of WheR2hy P&&h&rikﬁﬂ@ OBt OBt iRes 2 IRREA-LbRBinifpHhoRRHE, the
conponents, "a range of Concentrations nmay be found to be conpati bl e.
Addi t i cweaipogitionkamn futtherpedmprisei stalohss aengogiatiblencrosslinkiag agsnt dnmagticsatit act

lens, "SQmBRL! AL SilicSRIBSNERIY Bhfondl? R & Al IRAPE s SHRALH 4 PR 4 Wicone-
containing component. With respect to polymerizable compositions as discussed herein,
“compatible” components refers to components which, when present in a polymerizable
composition prior to polymerization, form a single phase that is stable for a duration of time
adequate to allow manufacture of a polymeric lens body from the composition. For some
components, a range of concentrations may be found to be compatible. Additionally, when the

polymerizable composition is used to form a contact lens, “compatible” components are
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conponents whi ch, when polynerized to forma polyneric | ens body, produce a
| ens that has adequate physical characteristics to be used as a contact

| ens (e. gwoatbagsese transparency, nodul us, tensile streogtdB20ets1)00
[00118] " Mol ecular weight” in the context of a polyner described herein
refers to the nom nal average nol ecul ar mass of a polyner, typically
determ ned by size exclusion chromatography, light scattering techniques,
or intrinsic viscosity determnation in 1,2,4- trichlorobenzene. Ml ecul ar
wei ght in the context of a polynmer can be expressed as either a
nunber - aver age nol ecul ar wei ght or a wei ght-average nol ecul ar wei ght, and
in the ewswnelts wdneho mhen ol yinesdized taefarml s polyinktic thasp dadly, ppeduce dersubat hiasr .
Typi cal basi;s..9 ny,. such, ol ecul ar i.ght determination e
(b y bl By e R B PG BloslBiSle 1o et AR SR RHeET o)
Typi cal mpdulugiesidnsemgtieeri)n t o nol ecul ar wei ghts of nononers, including

macr one d pre-polyners, aqr of polynmers herein refer to the nunber

aver agelibHcul 1%#% Atcictio iR bicBBENaPT Rep hmerdé?S@Fl_ﬁ?% Prepneters 10 the
nunber - gyGhA et WRIIMaraMasAge.a GRIYnRE, MRAGHY Cetti®hiRdl 35! siPETdXBRELAN
chromat ographi ¢ or other |iquid chronatographic techniques. O her nethods
for neaduemageiapine cighir soakeriie teghnigess, eaninginsts piscessipddeterudretios inhé.2dse of
end- gr oy i I n |1 ] Y (o) i (

reest raenBRRAERE Goick0fr SRARYHF TR orR 8P ichthor S BCBB b Bl )
det er m menlerababngameiglr maight wir ar weighgiMerage hbleculaeweiight, iaghtin slxatdserafng

techni ques, ultracentrijfugation or visconmetry tq detern ne wei ght-aveyage
ol ecul rtistgric Fiiriets VHefRoR uBa fiecriy e THPRHBpNGS: By Tgyapuch
subst anggle6iai WeigheddtdriimRdns! SANE: AMKEPlolRIBA by HRCAPHAGES noSptelided in fher
exanpl e, based on the substance's aqueous SO|U%I|Ity. For purposes of the
pr esentPagkagingomatesal. ' ynigalpgrieranesshsein 4o aolgoylag weidhis efhmenemers, ipeludipgi bl y
sol ubl ej K i (
degr ceamtgo s RIIA T RRAL Ahi b AR oD B W e e BBl BTG
nmononerwdiglit. Boitc mofk@ulpr ansglor detminatibng, rembeneverageaarel wemghbhyerdgel legn deol ubl e
inlliter of water at 20 degrees C (i.e. he..mononer is saol.uble at a
ovel - abShapep ol Moprriaof ThiiurgrntiS gt plPRiRA Term St Bt e Bheh ave
fl ask nehbodethsdddde MeasiRingahslefisaraieigitdiaRas YarSdid be iisdd} dueh a& the wle of end-
hydr ophobi ¢ substance, as used herein, is a nononer that is visibly,
i nsol utAre N ANAkYSin gu duRCawrR of £ollicadvs poppdicaltee fresragreivhdepepiimt e,
vi sual lppifile 'ﬁtféléuafisnm%%ﬁ%ﬁ@gﬁs 36 Qeteli b REmBALAR e SRS IM S Wit 0B UCH
that the aqueous sol ution appears cloudy ang'separates into two di3tinct
phases thwese of hightafcatteringi technigpeat ultre@nRfu4tdh39 48 ROMeGB20 Idbtcdmint0deightom
tenper gf ure, Fﬁ% ﬁxagp%§, a hydrophobi ¢ nononer can be understood to be any
monomer’ ' T8F° WRi ¢h g&’éﬁans of the nmonomer are not visibly fully soluble in
1 |iter[oofi9pat €he alyddPhilegy egshidriphobicityt 6 anfiibetaRce csn IRl dditenindd asihgvel
of less than 5% w/wt in ter). [00120] A "nononer" refers tokﬁ"
pol ymerPREBHENY SHRIBIATES SPERty firesample. bated b fhecyberncres agHeowssolRlite divpound.
Thus, guRRRABIthE BRs&R discl Rl hf‘&H}ilﬁﬁc WesEiAte FONQBEEnceAnATRE VRITY sol@le @
pre-polymer as described below. [00121] A "low nolecul ar wei ght nononer"
ref er s IR @naaquedust solion atowwomptesipgtagure Weigg About Gipiudegredsol). exXXamskanple, a
COmPOUN iohfic A YRE A HIBLESHGY 4Rt 88: FNARAOD PRLL DS DBk LS
pol ymerrzabl'e.” Tn one exanple,” a |1 ow nof ecul'ar wei g NONONEr canh conpri se
a si nglmononiet aed vgibip f@tyubadulslorih di hien@f evigeraat 200degrde IC{(.ONte 1GOWINSG is
capabl e of. pol rizing to nmbine with other nplecules to forma pol ymer,
the ot HBWLWte%E‘E’%IsOfp@%ﬁ%“ SP% P WA P8 SPEPBINGY UaE ot Bhar tslpq?etfﬁﬂf%s as
the | ovndiRidesukwie] Pétsor DSOS Imaryl Q81 3R lthePart MBE hﬁ&%pﬂom@fs@as_%ant:& d¥adbym and
hi gh nol ecul ar wei ght conpounds or pol ynmers, which can contain one or nore
f unct i dawin, df dOwsomspHEBt s Viblydnsphble nzan aspeeis splution et rqeo! tempetatye vah For
exanpl 1 -\, l.ecul ar
e oht 11 SpBRE L5985 e AR RE pR e Ih YDt i-T iR BF SR AR e
aqueous solution appears cloudy and separates into two distinct phases over time after sitting at
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[00123] A "prepolyner” refers to a polynerizable or crosslinkabl e higher

nol ecul ar wei ght conpound. A prepolyner, as used herein can contain one or
nore funcwoaneloigreups. I n one exanple, a prepolyner camrCh&BBESI®S Of
nononers or mnacroners bonded together such that the overall nolecule
remai ns pol ynerizabl e or crosslinkable. For exanple, a prepolyner can be a
conpound with an average nol ecul ar wei ght greater than about 2,000 Daltons.
[00124] A "polyner" refers to a material forned by pol ynerizing one or nore
nononers, macroners, prepolynmers or mxtures thereof. As used herein, a

pol ymer is understood to refer to a nolecule that is not capable of being
pol ymerioged teniperatirs. dapadxempls @ diydpbotie shonvned cap be hadersigog nier e anpr
exanpl &, ﬁcﬁné%tt*f}l%m%ﬁ '56[@&35 f (2 %tno{n%rgr RAtY y ﬁ'es&u%{%%qsﬁt%ﬂ QL Juring
the redCtion of nonome , nmacromers an For prepolymers to form other

pol ymer®) ddgrees 000y rehel idérivinger ¢osvuisé ati a0ibvel o0 R3Lhhn %' wigdvinmraterdf a

hydrophj I ic polyper typjcally nmeang that_ crosslinks are for bet ween

pol ynerfogf’%ﬂ]nsébym@wg&erf#%%ﬁhé‘ RPjyrBV”&H_ S?Qf%l?ouﬁgﬂﬁfg?rdé‘?sﬁ .ogeﬁg?j F’_Efé%cﬁ‘?aﬁonds.
A net WOk okaBf 'tHbCl:éiV\?fmh‘dD TOhs, P BordRlcY BRI ke § ABROMSRESlar 1 aRondiedrugde an
mterpene?ratu ng 2012/ 013945PCT/ GB2011/ 051100 network (TPN) in which

one pol EPMpL ophpretrRady et asiespiipeddelt h a second pol ymer such that there

are fe (412N, mGQV ' u f be
cepar at O3NS R, UERY BbRBbIaLARAT ASHERD, tot6 e ph koLt RELPRW FRIS, BE Hn

"i nt er pengtonad,i fogexaatple alcompourid Rith anedverage thlacuian vz gha tléss thanf 7@0WDalems nor e
di fferept .polyner.s, .in network for of wﬁjch.a | east one is s ntheﬁized
(e o - i) AR MEEGH01S 1B G STrbre  (ohiBalervie: He 2hr Betee 6r cPRRitR hupse

Wi t houturif of UbmbRBALE addmkaihg Yt orambre GRS RONES cHRbEEN pbINARTIZIAG tb PN
can be conposed of two kinds of chains form ng two separate networks, but
in j uxtegpddne with oher mokacplende fatm fgpolpsughphe Sther melggules, being ofsthgsamei al

IPNs,  sdyiit S51eRSrehf R ictudSs BB EdiScular weight monomer.

[00122] 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.

[00123] 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.

[00124] 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
during the reaction of monomers, macromers and/or prepolymers to form other polymers in a
polymerizable composition.

[00125] A "network" of a hydrophilic polymer typically means that crosslinks are formed
between polymer chains by covalent bonds or by physical bonds, e.g. hydrogen bonds. A

network can include two or more polymeric components, and can include an interpenetrating
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[00127] A "pseudo-IPN' refers to a polyneric reaction product where at

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

ot her polwomnizm@3asn-crosslinked (e.g. |inear or branchedx/GRrawmsimot he
non-cross-1inked polyner is distributed in and held by the cross-1inked
pol ymer on a nol ecul ar scal e such that the non-cross-1|inked polyner is
substantially unextractable fromthe network. [00128] Hydrophilic Mononers.
Hydrophilic nononers, including silicon-free hydrophilic nononers, are

i ncluded in the polynerizabl e conpositions used to nake the present
silicone hydrogels. The silicon-free hydrophilic nononers exclude

hydr ophadtiverka@Pigpimmesich lwa¢ polynteaiinplosealy emtamgiectMthmcmbndymHymemtl ic
nonomer s _can cons.cont ai n
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exanplé“mV tapgpus ;ﬁ} ryllc acryl am do, nethacryl ani do, fumnaric,

mal ei c, 01yl A 'rpﬁamoopwyﬂew?s%wh po@yrﬂérfweg@tmﬁft@a@ot Wherd lan WaStageasreme ,
allylic, 0-vinylacetyl and N-vinyl l'actam and N-vinylam do doubl e bonds. In
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may be incorparate épi;he mat eri als of the present |enses include,

wi t houtsup?t?ﬁt‘?@%uﬁ?f‘ racRRa'eriny WHWW@WO%W nyl lactans (e.g. N vinyl
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t he pol ri.zabl e conposition al so include hili.c nononmer.s %y%h as
NN G PR G B G ER O oD RpaTEeerrY PabRiz e TgRpTHlg ot

met hacrsylicdhe hydobatslriaxyeiohy hy@iagaamywk@ﬁﬁli&anomdrwhwﬁmé irdnyde thdWWhat and
pol yet hyl ene choI nononet hacrylate. In certain exanp égrophlllc

monomerde FIRaPlerinRromde aivieast slowh 1% (wéw): 198 exes atalﬂésteabspba (WODTBEl | n
accor dagaRnit ik Itebﬁuﬁg ﬁ?&%d‘ﬂén’%%ﬁ%ﬁ%&bnﬁd %&%ﬁ%Bﬂh@}(fzj %@H%ied yaeﬁeﬁst ood
to be a nononer having nore than one pol yneriza nctional group as part
of it s covipenanitstossiligonahpdrogels the $otalay doephilin menomerfsouan heofrgmebbutalii‘e
functi rou o a | ti.funct, pelalelps N bi funct{,ona
or tri R&VZ%’): 1'I%Oa'(l’%])a ¢ 75%t(et r'a Uﬁg) %Dr?arg%gwae)rto a%g%t llfr%/vé) ﬁr %O bf)léto%’]d/o
g_r osis | (i) tbgtbalg:ﬁ@%g\i//h@loﬂlhﬂpémmeﬁfmld croniﬂa)empﬁJl yrrerl zabl e clolrrpOSI tions

I SCI O I NCl ugde, e, w imtation, a
(et h) i@‘?%gﬁ OBPMEIS IR} ra%k@? il n‘gflf’é dhe EY({%?@%IHS mmafsetypwl%awf%scﬁer
al kyl engat ghy%h rﬁ’ér(zﬁ?l%h&&ﬁﬂé’ |b€ﬁ@ atoreaétoaﬁ%r hirbpili 8O FulitlonBE BIRE! ¥l abth. OF
divinyl ether, or divin fone, or di- and trivinyl benzene,  or
1 oy Epe PR ey et bis: A ehds Jpideincbic bt samplinindl syl methacyi

tetra(ng

met hyl ené%?@? 'JF%;’QCWBF“&)A ZEBHS éﬁ?lg’l ﬁ%‘? '}%? ﬁd#hfiéﬁeng? %I ylc nﬁ ehal' ate,
or et hyvhrgdr&lrlgin)amlallgihmhaqﬂade@ﬂ and REHiA) lactam andi I@-tvlilyyllzﬁﬁﬁloglo}ﬂbl@lbonds. In

di met hacryl ate (TEGDMA), or triethylene glycol divinyl ether (TEGVE), or
trimethylene glycol dinethacrylate (TMGMY), or any conbi nation thereof In
one exanpl e, the cross-linking agent can have a nol ecul ar wei ght | ess than
1500 daltons, or less than 1000 dalto¥s, or |less than 500 daltons, or |ess
than 200 daltons. Typically, the crosslinking agents are present in the
pol yneri zabl e



WO 2012/ 013945PCT/ GB2011/ 051100 silicone hydrogel conposition in relatively
smal | total ampunts in the polynerizable conposition, such as in an anount
rangi ng fwormetmsg4s0. 1% (W w) to about 10% (w w), or freoTaBoi/B1H9 (W w)
to about 5% (ww), or fromabout 0.75% (ww to about 1.5% (w w), by weight
of the polynerizable conposition. [00132] In sone exanples, one or nore of
the nononers may conprise crosslinking functionality (i.e., the nononer may
be multi-functional). In such cases, the use of an additional crosslinker
in addition to the nononmer, macroner or prepolynmer with crosslinking
functionality is optional, and the nononer, nacroner or prepolynmer with
crossl i ond a¥pniniectheohydrpphiligrayonemesy atse winyi-pont#aingo(agve _h z4catice c¥tINEgne

hydr oge 051 Lion i f I ) t
about ameFyS b AR AR %P Rby B hronBHE), 2Suct RLarGHRE Rone B B85

| east athembelPd3%e(Waddrys crpBUMBIBE agdses. ul silicon-contai ning conponents
conpris y i.zabl.e f.unctional groups such as vinyl ryl at e .

ot hacr (ALY "EGPRR aat Hopns MaRhes T B he neRtpmfS o A et and
styryl &fuine k@bl letbed iitude] REhBGY YiRRAtiohd leSfoNORTRIRS NLViATISlagemd €6.5 1 Nhesh 1
herein can be based on a silicon-containing nononer, including a__ .
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and anﬁ§é? 6R?Fﬁ%£%%hgﬁ%@9g& co-ng%gﬁgfgygﬁﬁk§“293§@|?ﬁ%?%%aaEQ%?*& one
exanpl eglartihee Nowhylnestérzadl the dikeposli mixpuren therdod. Pnessampldi ofcd wisyl-eontaining
conprise at |easg, t i licqn-cont.ai ni oners, eag ing a different
ol bout BPRmsrgh: N-e A s TV AT AR R R in AR el B
usef ul CH;ClYNETIEHEOH=108],Y TRYdramhlic maiohRsd tindls man bbeinkompothtddn itto She Pat .
Nos. 3,808,178, 4,120,570, 4,136,250, 4,139,513, 4,153,641, 4 743,533,

5, 034, Alymeizabls gemposition galy 7inclyde gy diephilics mgnongers sughq 2% Yagdimsghyly, s
Pat . ' i- O i Caly 0661(0& 01 2QRMLRIR 142 h388 8350,
2008/é%%ki%g%kaﬁgﬁgg%QI%%gﬁgg ;ﬁgngggégghegg gtent élﬁﬁicatio% g%%%éation
nunber el N-vinylpysfolidbiec IN¥PB dndcpelpeshyleraglycnl msiomethaetytade. i d8
herein by reference.. [.00134] T I iza cggﬂp L5l I

descri b8U*Ref&it %%Q“%H%%ﬁ&%”%ﬁgmgg %%E@héy§b§%ho |c%h%ﬁ§§§?é€tyﬁ%ﬁuﬂ?ng
si | i corenfiplegdhydr ophobi ¢ nmononers. Exanpl es of such silicon-free

hydr ophobi ¢ _nononers i nclude, withoyt limtation, acrylic¢c and nethacrylic

aci ds alﬁ_gi%léri mopmnqen‘mﬁﬁpweﬁ CHmlwg%fwﬁ- wgééwa% ‘étzd%m?d obe

conbi nahbinf hdv ¥ HordBh RYEHRRIARIAbITDRANERME] ¥B3pbSes PaR! Y RE moldlar

2012/ 013945PCT/ GBZ011/ 051100 U&O é%S] Il'lustrative acrylic nononmers which
ar

can be streeidrd, sughhas fyel gmirdezer rmeszableofinttinsiali geouns, Needianatikiifingtienal ani de
( DVR) lﬁ?ﬁal%ﬁgé’r?%h%/&nf@fc%%hﬁ OFirlﬂlhgt?ogl?PJ)r fgﬁ%fﬁﬂ&fo%h Snorﬁ?{yp)ég %ﬁi&%‘?& :

nmet hacry acrylic aci acrylic acid, me thacryl ate
(MWR) , silidoytlcense-ligkiyg@akemte thay barctiehesed irethh aolyyleaitzabl¢ EGvVE)sitian disalogedhextinr es

t hereof.. In ope exanple, .the t.otal. acryli noner content 1§ {n an anount
r angi ndn‘FIP‘g‘i’n o?ﬁa"%%’ ( Wt\i/wutt l}métﬁg?ﬂ’ 0 fr\}\?q@f‘crgfat? h& %‘W?fnﬂﬁ‘?’k’&%l chcﬁm
CoNMPOSi diinRth)d&§Fhtd, 0 0P’ PIF(16war Sdlkyleryye gher atighethRBs/1426,0 B Clowan dikg e be

present 1 n an apount ranging from about 10% (w w) to about 40% (W w), or
f r om atsbiretDgorylaig, wpr td&viapbuthesooer ( diviny! gifoppe opoflynand Aalinglbeepesioi on.

[ 00136];.. J A I C kLl ong used
syt o R A S S LR

addi t i ali@hetiecybus ot sictlylenepisonehacrytapnide,i onittialpl phthalag ohdiallylgrghabate, mor e
thermal jinitiato e qr Lt rayi t ( initiators, yvisihle |ight
initi ateg}yggneﬁgivoi afr%ﬁi?ﬂaaffﬁﬁtﬁ@hz)ll\gé$°r &ﬁ%ﬂlﬁﬁg’ g%é dirgethacsy a%ﬁé%ﬁso& ber
agent s tAEthglRAPOLRES, divinyV edi aiTRGDVE),engr ghimethsidnberglydol Ntini@hagydit ,

pi gment rel ease agents, antimcrobial conpounds, and/or other additives.

The t er(?«"M%WQi oeany pprabigatiasniheseet. dp opp exprRISE CEISETINEREAERIEPRINSVE & a
compou IQJula%R»\/%gﬂel%Qs%‘An PétRNdalBRO bk ﬁeggtﬂa 1b6@d£)1&5§1§e&11e§1ytﬁ{1r99&1 dRL, 3¢t

| ens pol yneriza conpositions or t polyneri ze hydrqge contact | ens
pr oductless thent 20Ai defitons Ficalkye dless aropslindungt hgentsaangf prssent én ghe pohyakrizglde
contact |ens.
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[ 00137] The pol yneri zabl e conpositions may conprise one or nore initiator
conpounds, i.e., a conpound capable of initiating polynerization of a

pol yneri asbl2e12omsqssi tion. Thernmal initiators, i.e., inPCTaBR0s/(3among a
"kick-off' tenperature, can be used. For instance, exenpl ary therna
initiators that can be enployed in the present pol ynerizable conpositions

i nclude 2,2'- azobiz(isobutyronitrile) (Al BN, VAZ0OO-64),

2,2' -azobi s(2, 4-di net hyl pentanenitrile) (VAZ0O-52),

2,2' - Azobi s(2-met hyl butyronitrile) (YAZOO-67), and 1,1'-

azobi s(cycl ohexanecarbonitrile) (VAZOO 88). For VAZOO thermal initiators,
the gr as:lgcqmnbectrogftl eomp@sitiorsdn  gfatively, sewall. Jotals amhents:elns ithes nobymsizablar e at
whi ch t I f. the S 9 h he
VAz00 1 Py e 8 g it e e td D08 (R L o). o

(W1 m ngbmraboﬂe(} 5% (W) to Alstaiit SVOMaW)] drefrarmlabouri (L7386 gwsy) torubbutdi. 5 (w/),i t es
as well as o :g es qf initiators, are available from Sigma Al drich.

pht hal B weighio éB‘fTé‘ﬁY‘inﬁTléa ?qn&?ﬁ@oﬁydr ogel contact |enses can be obtai ned
from pojoge®a)i Z&blsemeo0BRARIdsl ¥RE drhRlord 8MRA¢ SRordohRM M comprise crosslinking
2012/ 013945PCT/ GB2011/ 051100 about O. 05% (W w) to about 0.8% (W w, or from
about Ofungqnality) (iteo ﬁmomonoyn@%l(whg myfi-fypcrigpalp Al suddt lsasest Her wagl of an
initiat [ I
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froma 0% R0 gﬁ%ﬂ RN Afhclisdaftdedy
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of a p%xman%a%&e&fompé hgalftap%m& oo RIEP 85 bd-hRRoMBARKI 3830 RliflihS hedPNAMET

having a first reactivity , and a second nonorer having a second
reacti wrte)cxalapieothte Ipatyniegizhlds sompmthma“ the present éaeltosume fcgn eemprise apkeast two
underst b r.sons or ordi nar the a eactiy 0 can
be. de i R onBSE Ben§mef fac Tk it sl neRel Rabinfel Yo uRbHP: g
speci escoathihing compor@nts faN@ER betiBefuhén Rt ReRan pdlgnierifaile bmpc&w@hntsloam bef

cr ocs- PR Ty oot AAD) Ag ORI/ Bat Cup M0G0k ol et G RO $20.533

reacti v4 pyu 4@t isqo8rg74 05 bb@ 1 PECDOE, mt 5D81.398 NarflOspOS 13 qms PRY APpESationc! ude
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at |least two Cross |nk|n9 gents e first crosslinking agent having a
react i iiubjicatipni oNgs-rri 2047 Q()é 1Me fZW%&OZ?@ééI i ¢0@8/0048859, /Q2I684%ccﬂﬁd
crossl iy pgs Afent HaJV ?e%? n%¥115a¥’101§ ﬁﬂbﬁcaﬁfog' ﬁlﬁ’ﬁbéroz(fdﬁezo%g(%dall of o
reactiVvity ratio: exa Fecur sor Conpositi

i ncl udawlmaleamrmcrmpceweéﬁmﬂﬁhleﬁtmdeb larsia dy rEfefene:xarrpI e, the poI yneri zabl e
conposi t | | ude qne or more conpati bj e denol dj ng .ai ds,
ol Bnei bEAT 4 e, oPbarently CofmaNbems 7 aRA % dlsotrTies Heast Cupo I RIe 078 5

renovahére hPQlQ%ﬂ&ch dnbHRAS iHW-A RO licos rdpROBi SnHothePA BREMPIRs of such

pol ymeri zabl e [ ens formulations that include silicon- cont ai ni ng nopnoners,

i ncl udistécondigeryideeniiohic MeRQIpgrs wﬂi&%wghonﬂfal@nmmns acrylic and methacrylic acids

and derivatives thereof, including methylmethacrylate, Any combination of two or more

hydrophobic monomers may be employed.
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WO 2012/ 013945PCT/ GB2011/ 051100 prepol yners or any conbi nati on thereof, and
at | east one hydrophilic nononer, as previously described. Sone exanpl es of
si | i cone Woadngabissont act | ens material s include materi acs/dsoimgitohe
foll ow ng USANs: acquafilcon A or aquafilcon B, balafilcon A, confilcon A,
enfilcon A, galyfilcon A lenefilcon A Ilotrafilcon A lotrafilcon B,
senofilcon A, narafilcon A and filcon Il 3. In one exanple, the | ens body
wi th ophthal mcally acceptably wettable anterior and posterior surfaces

wi t hout application of a surface treatnent to the | ens body, or wthout the
presence of a interpenetrating polynmeric network (1 PN) of a polyneric

wet t i ngl04435]t ustrave emslibp@pomersaviventan bonsed igithd pelsmetizaiteoganpasiionact

| ens bo : t j I i i.es es,
such asinde i RRRIE ARAGEEERDRIAT RRE" bR RRH G 257
opht hal hydtatylethyhcaethbablaye WHEMA), emethatdytit nacid,destiyie dcid, amdehyimethdvaylatag
surface t are all aophthal mically accep wettable. Wettabilit

ot ers VP echyBrdphrrarty Ghe Spatas HEREORIY) SEeefpmtuis Eer Iidhgsed
her ei n, exampy, fﬂ@ecma;ofapx?ﬁd%me@ RBntefr ©3Nh deloRd: ltaagilag R DAl % alviw) to
acceptably wettable if the device receives a score of 3 or above in a

wet t abi houl SHsER/we of dirc Palymarzably pumeositing ek it areprte dailicere hydregebleg i nt o
distill ter, : e n i {t
akes {oPaiE Bl cah STHEEN: RS o Bloglng AR 4bIF J0A0GH P Kl R0l
(e.g., avdten abouedk%oU(w/wv) treabpWBRIP) \w/Wiihef the palymgrizabdscahepast®s. on a | i near
scale o : 10, re a ore of 10 refers to a device in ich a.drop takes
50" secotbiel” ASREoRs” FiAReF! SomPRatieel i PoxPRBARE ShtbrsioR whTnoBeror o
than 5 |sRReBAGIN the eletisls dAbschi®as herdfh 20 GROASCIGde dﬂﬂ[tﬁ)ndpﬁirﬂ@hbﬂts,&i%.l aRr

about 15 seconds, can be a device having ophthal mcally acceptably wettable

sur f aceBorevigiialent. Spelyacene ol rmereplermat Eripatorsdonsyoraers wayiolel ContiakEtsngl e
on one QgipRqi tﬂﬁﬁd[t&%, af (t(ﬁﬁlﬁﬁatioghﬁer‘t;,@ﬂ?taﬁ&%eq{l&! ?‘n&@ﬂ%@ﬁ: BVApEGBLLCagRhts
static contact angle, a’sessile drop contact angle, a pendant drop contact
angl e, @rcommpapds, we BVibbilisticont gotrgarmgbaberl owing egent.apigmenty) edeagengend,| vy
refer to.increased wettabiljt f a device surfage, .. For .examl a
opht hal TP HAE SRR, badkor o, BRS e Eng e b8 AT 0B ot ace
gngl e |mesnt dl#@d’losalb@wferi?@a d@gpiﬁﬁﬁ-or hﬁy\EN@ﬁicaliaEerﬁ@ﬁé\&ﬂé’d iﬁxﬁé@le@&é hi/d"te%el ]
evi ces can have a contact angle no greater than 90 degrees, and in further
exanpl ¢ontachEngReRlywert rP‘P?é‘%@S‘élﬁn% R ePhgerastt la@roz%?ﬂ réaqti@é ProRtsalBut 80

degr eesyhilDRLhe heckb@rPRR tilAh M Fadi&¥ io?@%%%éél BRagaen'si ng the nol di ng

surfaces disclosed herein can have ophthalmcally acceptably wettable
sur f acd901d7én The pglymedizahle ¢omansitionsymay comprjss ore applore dtifiater edmpousds. f ace

treatnment o r ce-.of. . -1 PN | .1 .C
20121 0130 42peipPEaB bERFBER o0k boheligBRR P o SlaoPs BOWBRTEOS 0¥ 100
t he | ersitihrd)aee igipibhahavirged I'kiclaoffe pdngddratureptdnalid @sed UF draiastanceHoxupdary
application of .a surface treafnment to the deyice oy the presence of | PN
or pseJB I abml%%toraltjw%\@? FEPIREY mqé,leé@%ﬁm RO Zable\FPRROHHARS Bsnin2 s ed
to furthebiziigbuSassiriidle WAIBARI | ivxzok-6he dewvieabis hakasthapeNanditieyel
that is considered ophthal mically acceptably wettable.

(VAZO®-52), ,2'-Azobis(2-methylbutyronitrile) (VAZO®-67), and L1'-

azobis(cyclohexanecarbonitrile) (VAZO®-88). For VAZO® thermal initiators, the grade
number (i.e., 64, 52, 67, 88, etc.) is the Celsius temperature at which the half-life of the initiator

in solution is 10 hours. All of the VAZO® thermal initiators described herein are available from
DuPont (Wilmington, Del., USA). Additional thermal initiators, including nitrites as well as
other types of initiators, are available from Sigma Aldrich. Ophthalmically compatible silicone

hydrogel contact lenses can be obtained from polymerizable compositions that comprise from
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[00143] An "ophthalmcally conpatible silicone hydrogel device" refers to a
silicone hydrogel ophthal mc device, such as a contact |ens, that can be
worn on awpenpan3stseye without the person experienci ng ®CT/GROTIIGSNEO
substantial disconfort, including ocular irritation and the |ike. Wen the
device is a contact |lens, such |l enses often have an oxygen perneability, a
surface wettability, a nodulus, a water content, an ionoflux, a design, and
any conbi nation thereof, which permit the |l enses to be confortably worn on
a patient's eye for extended periods of time, such as for at |east a day,

at least a week, at |east two weeks, or about a nonth without requiring

r enoval abobt 0.08% Eriw) e ebeut He8% w/WiTppiltwal kgout 83t helvi te aibbyt GoYmpaewhlog
SiliCO”@AQXQ&@QS%mﬂ%ﬁ%&ﬁ%ﬂﬂﬁﬁ§8} cause or are not associated with
significant corneal swelling, corneal dehydration ("dry eye"),

super i oj00e3s]t h&he poblyarecidatle corapositivts (MdyEMsEomprize aaleheidisg gidi tHacBnbd say,

di sconfort. thaIHjcaII Conﬁgti l e silicqne hydroqp contact | enses neet
cl i ni cateaCBYCpRIe ’F?tsreéé’fﬁ‘ % Heeging gporg éﬂqlf} rREavalglt 185 Curd S RERIFEdNt act
I enses. Q044 mERk! BRbibeA) |dmeRIMALIQR! fchide! BRAGHYA sREBhesd PblyaRglhave
ophthal m cal |y acceptably wettabl e surfaces, although a device W th

opht hal enidesl lapd aaye pembingtioie thespofe Ther pelymsrirable womppadterss ardy| gddionally

opht hal m i ) il t j i n
" oot ettt f ARTASHR rd 3hd LRIBTOHLLANA nekRR GhodPHLA, Wl PRAT |
a sili q@Pw), provangk | dedaol aad tangit cotidédsationt therdofe M¥ikleyts Afff @nploydie are gypidaily m of

a device wearer's eye to g degree sults in the deyice wearer .

oxper | NEFHG A Bt ArERg Te dagi dPYe S d0 abd e BV B e p REo I oTidar PEg t he
si | i conglafiyeély agler ShéehieatRRs 3NdiRYRts tERDHABlit dd 1B nb@dsRfly, TRV o ironex

opht hal m ¢ devices, for exanple, silicone hydrogel contact |enses, is

i |1 ust repluse feduged godplus, andymetsaspshelengation asheelinsewaer brgpls up disigs §WBYTS) of

t he st i i - d . j in
G "1 Db GAEAd @bhlis, RaTihalimaiGio P B o i 1Rk e Srced ClaBbRG 0)
serve ase degoribed indliSpBats Nox 68671345, rthetisclasde ofitvbidhss fcotpoeated epits aftirdty G 1
are iIIustritedfin Fﬂﬁ% 2.. WO 2912401394 gCT/GBZO%%{OSllOO..0014 1 ﬁIG. 1
i ncl uddS 4 &Y d5CIg5e o BTG FARP'E ‘?‘Yesvfnﬁ f PREPCETRe FOMBYSIAE rfijuents
illustrisdeed in FIG 2 as elenment 202. [00147] Step 104 of FIG 1
illustrates the step of using the first polymer to forma first portion of
a ol di 88139 f ez pyticylar P@&‘SPEIC@ phe pelymgrirable sompasiione HiseompRgitign §@BBHYS nol d
menber ., fEleaEima My Rk afilt redetivity Yt LS sdeBt {n%ﬁ%h&ﬂ H&g?{g‘ d REoRAEAdOMy OF
the nol ding surface(s) conprising or consisting of the tirst polyner.

[ 00148]ratinthahis lessdlgyl the firstecastivity oitiougisngdetstoofl iby perspos gnendinaty skalt m thhe
first portion.of the noldi urf.ace.cap.conprise. formn trix of the
et pob ool laf o be bhet A5 FRGRAGBE S BRfpR o QiMoo btopfactpe

pol ymerspeciéeaddfrig itd &@n Mednoinér cathelratefconstad fonito addishieef othdi mbn@adt. Buck ut

and placed in contact wth the second portion of the nolding surface to
f or m t HEMPPFEPNSHRY Alsh lrepﬁuqewé?%i ehegOSUIkingAgept having #serituhciaHo sEiesr nmed

di rect |ty th iRt featfiARCrabiodr &5 RRNEECHE tafio! BEhSRRRPsPibnd By fdldoSihclB@E hi 104%¢ Of
the nol di ng surface.” For exanple, the matrix can be forifred into a shape

cor r espuRdEresglinking pgentsh Hiselirsff crasshinking lageni lhavioge redctiyity eaticagimilpeiesthe firss, 3
i1l ust . i i ! . R el
cor 2o SRR Mot 6L S RSUBLELIR b RNy ARAN AF "

and 3Creddneitgaatio. [n oemin epmgdey) thealerapretwssradnipositivhdmay iiticdiidepaie\oretiore One
of ordinar Kill.in e art w |l recognize that .there are nunerous mnethods
of o PR A MANH: L cRishel e PoRaReTBABR SPEPOT I BCEFOHCHEIATRGY 00140)
FIG 1 ®lnpatibingdrsldRmddifl QRls1 88e@inddbiay, WethBilRy SREREsPRAY [BRbflud Relusg§ond
polynmer is illustrated in FIG 2 as el enent 206.

which are removable.

[00140] Silicone hydrogel contact lenses are based on polymerizable lens formulations that

include silicon-containing monomers, including low molecular weight monomers, macromers,
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[ 00150] Step 108 of FIG 1 illustrates the step of using the second pol yner
to forma second portion of the nolding surface of the at | east one of a
first nolwormemrasssand a second nol d nenber. El ement 208 Ppafi/dH2@1/81100
illustrates the resulting first portion of the nolding surface(s)
conprising or consisting of the first polymer. [00151] Step 110 of FIG 1
illustrates the step of conbining the first portion of the nolding surface
and the second portion of the nolding surface to forman entire nol di ng
surface. The entire nolding surface is illustrated in FIG 2 as el enent
210. Wen the first portion of the nolding surface formed of the first

pol ynerprepatpngrs @s any rembingtio thereoffandsat 19ast gnedty dsapbticamonomert ay jreviously
illustrat N E 1. Si . RO JTQrm.the
second SSETiedn Saednplst §f R Th ghel orkdbf 136 BRRRARATE bR hiling
conventthefidlowion USAINS: eqrguafilbeh Arsrlaquafilesti Bgbaafilony antomafikbn vy ledfilogn A,

surface,  i,e., mol di ng surface configured to | d an tire | surface,
VO 2012&8&»@%@3??@%& / Bhaen éngotiaﬁgcogﬁ%ae@ﬁ?%grﬁyiwaﬁﬁcqnn& @_53@?0"3 rtion
and t hey $86RNEk B, IR RAPod5ONRN beRhdiRGal] GteplabBl WérabROarferRbAd Post@iored
froma first polyner onto the nolding surtace formed fromthe second

nol di ngsurieegseyithowhanplicsttonmftarsuxagestregtrnent del the densthedyroir dvigubthe peesence pha

matri x . I i L I t W th
Dor t 1 oridlegiirddn MotR Rl tipRF o83 hebipile 8ol Dall She SO 1RAF 11
mat ri X @infiléten A isilsdngiiotdyogel conthdt 1¢nslbodk™ portions of the nol ding surface

f or med e se d .pal yner. When,this . c i ned. nol di surface is.used to
boer noBhidn® DRERAmR Bl combrin Lot JRE RN np B0 Mish s ARG PIESR L act
the secqad: pestyricy! suefacd. N&s MR hBirS Whf shehaBiicklly RcdpRDe) Aehatsle MPhthaimiocked”
by the first polymer matrix, and thus the conposition will be in direct

cont actdexicefis pgevice having pufacppihet arg alfophthalmisally srgertably avadtablgr nettasility he
first r 1510 i .t h i S r med
e PTG 0, SOOI 8PSl R, LA RS ol
first plviceom b casidored tpbe bplhthalofical lyecoapkadiyngettabld ¢l davitecerebienrngpre he

first pagrtion and the, second porti.on can.conprjse .t sape.st.ep.. For

exanpl B A HEPORLBAMBTE S T ub Phe el B R TT AL St Bt RS BineiC o

i nj ect i HAiIRE Wt IreindGed B6MANHe Patey, MRl tholehgh BF meBhAd iterdaor 4o WMatdrgilngo t he
second portion of the nolding surface, and subsequently the first polyner
can be Teksde fiom therdevicrsuaceo dlefsaminied fe-8+ Wates bragkaiPrigms (MBLED)- 8¢ 2zl e
by dep%%a&gls aeYiE&eoJAﬁﬁéa ee)ilé/gifi-lé,' \wﬁ&&' Y%cRB10P 1b herefiab i didics W (ks f goped of
t he second pol ynmer, or Ey nol di ng” t he ?lrst polymer in a nold conprising

t he seddred 200dedondis mivenore Thdall ifrom theodevicen Aodevidechaniigdd NBYilirdfaneredhan be
configured ta form at st_one channel. pn surfac f the device. .

ot ner igres paiLhshiast FERaRBor SRR AE Bl o I a8 okl BB e Gty

devi ce,hasinghophitiadmichity abespadly iwiesigblt suffag@sr Wenhbiline cantaBo sudétaeenal by he
device. [00153] In one exanple, en a matrix ﬁg t he firﬁt goﬁ%nﬁ%?is used,
onl'y a BePtringd eopacangle.enca opdothtsyicgsuracesBie gt arslora Wed fghdiifg

sur f acey suhit lenBROMBRY aRadsile Atog é’tfﬁtd@hﬁ%é LHMIMTBop Borftt MngleSbi M6dpuk e
within a body of a device (i.e., the other part of the matrix is not used

t o f or rhvhblsconfeetiangleatl.aaves gpnhtaetcangtes ghreralbytedas)to iksgased whaintalitytofa device t
portio t i r i r e
channegugéeéndﬁﬁgagwgﬁfggn%ggg?ﬁggéQ%ﬁﬁég@e %%B%H%EfggngQ%H#gqgﬁgg yaof

t he dewbnaact angledesehandbiods 20 degides. SHexaueplie certdireexamiplesy tHealenieds @i Halheaf i r st

pol ymer can be used to form hannel ich begins at an outer surface of
Phe” dovPRBlLAmes A Grten Ten sl G nend B ie: Fommnias A ARUeS haf Ve &
Wit hi N aaRdhefidl doRtABARE st theh BRfly 8@fledrl®. devi ce and in communi cation with
t he cannel extendin%%5r0n1the at | east one surface of the

WO
2012/ 018042 bCTTIeBathitelnEideyires east melded psipgs eheanaldpigsuriaersidisglaspdiheiein can

ext end L o] r 0, i i e, . gdevi :

W t hou'thfa?lée)l\% Iﬁ‘fg’&gﬁ%tél oné&gﬁlﬁy e‘%&%glea u&%\e‘i%cgﬁésﬂu f"ﬁlglc@&(??t%@ a}rﬂt %gy ?ﬁgﬁ éfe can
have | upplicatien @f @nsunface tieetnogne or tige presance o€ ahi IPBE 010 ptemdo SN efce pllgimege t he
only opening, and the channel can extend into, but not back out of, the
body of the device). In another exanple, such a channel can extend froma
first outer surface of the device into the device body and then back out to
a second opening on a surface of the Hévice. In this exanple, the first
opening can be a different opening that the second opening. Additionally,
the first opening can be on a first device surface, and the second openi ng
can be on the sane device surface as the first opening, or can be on a
different surface of the device. In other words, the first opening can be
on the anterior surface of the device, and the second opening can be on the

oy Y e Y Y b1



[ 00154] For exanple, only the outer perineter of the matrices illustrated
in FIG 3 (300A, 300B and 300C) may be in placed in direct contact with the
porti on oWothe/mredsdi ng surface fornmed of the second pol poerGB2and)ssmoonl y
the outer perinmeters (300A, 300B, 300C) of the matrices would conprise the
first portion of the nolding surface. Wien the polynerizable conposition is
pl aced in contact with this nolding surface, only the outer perineters
(300A, 300B and 300C would be used to nold an outer surface of the device
(for exanple, a portion of an edge of a contact lens), while the remaining
parts of the matrices would be surrounded by the pol yneri zabl e conposition.
Fol | owi weftiogirageny, inothe \devive hodyein quder faetthe dens300hmve 30pBhalsicl)y sesentablbe

pr esent n r C .he ge j i J
Fermai ni e AR 1Rl B Bordlsatliof E8ibt BehiRHl Bnp A0V S Brolite of .
body. |4n IPNeoff psesdo-fRN wifarpoligadict wetfing agdnhén thetdevice bodpoai b¢ ecdad farther

wat er - sol ubl e, pol ., 1 nol d assenbly, depol ded | ens . body, .or .the

part i al Pgrea Bk g\@ﬁ%ﬁ&%@ﬁﬁ%ﬁ Surtises ebtedinel By Wgpeidgrd el

sol uti ofxcémaul) Seripie the first polymer. Dissolving the first polynmer could
result in dissolution of the entire matrix of the first polyner, including
t he botl§0143 pant "ehthamiostly reompstiblsesiticens Ardrogeledevden’ f é@s dp & haligagi ce
as wel | . 0f L he t 1 i i '

o oduci T ge ST RC eyl o s S REEF AL il ki B SRH G ppEts EERERAY

[ 00155]tht pemmotiyericaoingpt espottivg sibstpnted dsoorbfont, mgpludieg beulstirietidn onl thad t he
second portinon can .canprise attachin matrix of the first pol r. to nold
rorber 16 rirenriny AEAERiLAqoptey i Stef et pllr beven i oYk RiemPan i

mat ri cemrfay WedabiNg, dirhdé@ile)ta Weer b&HtelitNeh [ROF1aRSa d¥Wikn, and any combination
2012/ 013945PCT/ (3B2011/ 051100 whi ch can be used to affix the matrix to a

mol d etheree, whith nesmitithe lepsenae be comffrablyrworsfonagepisntasye for sviended Perdst i r st
pol ynerof‘tﬂn@sﬁ%rﬁsg?} S0 h a9, léagtéfﬂl@ekr,'@itn]%és’f %Qkﬁ@?aﬂ?ﬁt@h%ﬁgwﬂﬂcﬁﬁ a
post on a nén-nol ding region’of a nold nenber fornmed of the second pol yner

i n or deequicngfrémeaval hé thatlens fivonghe syenypivelly,i ogtthgimidallp rconfpatible sidode ng
surface t,0 a, second, portion of a noldin urface.to forman eﬂtire nol di ng
surfac .yd‘i"rggl ﬁr@’t“‘reisfoﬁlr@t Y& Seaorrqr%BOtoﬁsS?%%eqs iwr‘ti'tSl '{iﬁﬁr‘?’}éf:mﬂ Y glgh%or{perfatl)l di ng
regi on qhydgorretdiy deywhi @bpe@i@ﬂ-e?%dﬁalearchﬁteal&fibﬂﬁs USEATRYY, iof dtherasigmificantenber
conprising the second portion of the nolding surface. Far exanple,  an
adhesi VisceEiothe Sirhthadmisally neomratibleoisticase MYAEPESE GOREChaetsPk Pertafliniselt he
mat ri X &ee@mqem@ﬁﬁvsﬂdﬁywagopé@aﬁed (REEARelNeEN the non-nol di ng
ring of the matrix and a non-nolding region of a nold menber formed of the
second [#&14#irer Oplthalndenllyt ocaafifatiklet hedlidoing s thyguogeli odevides t heveropplithedminaty ace

to the sec portion of. the | di ng surface and.for. i i1ng
surface%ccip%?%g]' etﬁét)% S ff%f:%oalﬁ}r%’élg%oagg e‘élcestvélp 1P th%ﬁﬂlg% 1§Qia§%yg%§'o%hgﬁrlgzabl e
conposisutfades infuydiot @etes@ity &€ bphithilmitdile cenipatilde @lstlicoge hytdrbgdd eo@dé.device
reference to the present disclosure, the _ polynerizable conposition.can be
under st35H#e{E8 “gRht alagwlafécf%ﬁ%éwemmwrﬁ%n%/anshfclw gtoorlgp r?et_sﬁ‘é‘i‘?ﬁi 521}0_03_6

Si | i conyarRRbRAHRINAAoKITRE A Ey GHERARL {ehPAlnt BPRBEBcOWvedBF ByRG0 @ d8llet CONE
hydrogel" pol yner when pol yneri zed. The pol ynerizabl e conposition is

i | ust rthateepuits inthedevicg wealeperneriecing ormaporgog diveemnipatriseociaseshwih plagig ®iy be
unders . y I pre-cured conposition suitable for
pol yrreﬁvl%%gflég‘ﬁgﬁtchgég‘}rB%lpﬁ{ac ?@gnt%"e pol ymeri zabl e conposition is not

pol ynmer[0@eid] beA omethod rafngamufagiotingrephthahiiodevted, fer erpampypls) tilioone hisiregedr

pol yneri zabl e co itions be partially polynerized. befor dergoing a
Bur 1 ng BAGHIEESES I BiHRSR FuRiSY-ds In sterdatte gk the pirsentailestes Pl ! ey eps
conpri §RuskaR@l i MAG. ¢0BPANARdet Wik stHRCIATRFatéd RSBIG. NKesh ¥drhptisetah@ethod of
conponents of the polynerizable conmposition during the curing process. The
pol ynermanuistsivg santaedansse Hgstswiigh sqyents ippute. sivfaits ordigéininpuisangd pupuis wé| v,

t he poHﬂ@ﬁé%Qﬁ%ﬂﬂpP&%QHw§éﬂﬁ9§FﬂGp?lynEriC conponent which is not a

pol ymeric tting or confort agent, which does not forman interpenetrating
pol yneric network or pseudo-I1PN in the |lens body, or which is neither a
polynmeric wetting or confort agent and does not forman |IPN or pseudo-IPN
in the | ens body. [00158] The present pol ynerizabl e conpositions can be
provi ded in containers, dispensing devices, or nold nenbers prior to a
curing or polymerization procedure, a%8described herein. Referring back to
FIG 1, in step 112, the polynerizable conposition is placed on a device-



WO 2012/ 013945PCT/ GB2011/ 051100 form ng nolding surface (i.e., an entire
nol ding surface used to nold an entire surface of an ophthal m c device such
as a | ensweunfzasysof a fenal e nold nenber or of a mal eprowlaB2ofinsifoenal e
nmol d nmenber can be understood to be a first nold nenber or an anterior nold
menber, and the male nold nenber can be understood to be a second nold
menber or a posterior nold nenber. For exanple, the female nold nenber
conprises a nolding surface that defines the anterior or front surface of a
| ens produced fromthe | ens nold. The second nold nenber nmay be understood
to be a male nold nenber or a posterior nold nmenber. For exanple, the
second [o0ll4b]meb@r 1iincludebes sepmdD2liofgprevidingce firktapolgmbr. e fitse pobsterisor

surface_ of a devjce such as | ens produced in the nold nenber (e.g., the
second @PStFPé?‘gm#g&‘dz %%@Fntgz)%' have a convex lens forning nolding surface).
[ 00159] [obe47]Or Ricp 10 6f BESMllVstrated @hd kiep tofMRIng B RS pdl$mpl RCREm £ figant act
with a second nold nenber, formng a device-shaped cavity in the space

bet weenpartien pid aoliingnrfage af Yfleashene ofrastirsiippld membrsand g geeamd mald megper.
surfac : i b I o
I b R e e A SR L TR
cont act or censistingl of theefisepayimar. cont act with each other to forma | ens-shaped
cavity bet ween. For, exanple,. with reference to.Fl f ol J.owm

xocut | BNEHChbRR ot O TR0 S b Bt BB Rs W gty iGN s 010
i s | ocahedidgnutfiee CdVofprist Edtarimd@RREHxCE\thé FrsObollymer. Mk tASS eabdompziké a
[00160] At step 116, the nethod i1llustrated in FIG 1 .includes curing the
pol ymerResAike gag ¢ firg Robyger.orhengt-lke Jath an e ferssdppigy sheqt ofhighecan be
contain I | Y i : i SRRt At
this po%tah? rfqatérglg lgr(%gégg?}n%ﬁhtgé%g?d? Eeulrﬁfr%@rf gﬁéﬁél;g{%(ﬁh%guﬁ%te qllgeen é&%%}gﬁd to
a | i quiphrtiomofithe nevtding bexficheonpbé ymatri eanl berfornsiddirectiy ide ashans! oprrespgongiag

silicong rogel. .cont act .l ens..body.. Duri.n urin t he n t he
pol yrer PR MR G B IR b T g SR iyl MR SRER A B Tt

t he curintdoa siye abrs@pbalitgtheths klpe of @ pefipleerglGoyeref o Zomagrt 3¢ PFIGT Ballodratasg 116
can include exposing the polynerizable |ens precyrsor conposition to.a form
of el echFSRYRERT BOPRY AdSh d%?‘@‘@c%“lkv%]ai%‘i‘gpgf 9’&%&1 S9HGPe toc@ﬁpgg‘ﬁ%‘?ﬁf’g of
the | ens,Bh&aceor 4 QBRAS IEALTh 35058 6X250) fie dbSlied régdthenilBedksaBrmdichitde
exposing the polynerizabl e conposition to pol ynerizing anounts of heat,

m cr owathe firsidpelyinen @ne of tordiniry| dill (e laitgivill resapmige dhahdhere arergugterous

el ectro ti iatihon,, .The ri ) . i de curing the
CONMpPOSi n?tgﬁ(gs qfﬁoéﬁ %)%‘%/célerﬁ?tp;%és%ﬁ aﬁ’&%? %’g/a%ﬁ%g%é%&?)?le&é&giﬁlgl ronnment. For WO
2012/ 01[@0149PCTFIER2I0413d Diolilie®a eteptpb ef ptovilingia sevgnd pélyarn Thesucondrpotymeer
presence.of nitro or other _jnert gases. The curing 116 can be effective
to ful Ilyilsir '?H@egﬁm?%%¢¢zable conposition, or can polymerize the

pol ymerjogesp] e SRPAOSiIFD. 1 Aldirhiey &k sePOT ukiRgtihd f8onEPSyRBE WHERA sBéondessed
(e.g., denolded, del ensed, washed, packaged, sterilized, etc.) is capable

of r et atosiieigof ths meliimedusirepel tdadlresierne efn Sest yroldgembep ardatsegandgmold

[ 00161] I ' i ' t . : Lguid can
be pr ocBirbd: ERHhCa0R Yt £, PiRtsilh e ARG RGO RE DidyRind idace] o0
t he typmapoiking@nobukisting aif thedekigpudymey. pr ocesses used, and whet her or not one

or nor L on hi S s, are perforned., .For ex le,. a | yner,i c | ens
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a wet denDIdlggnand del ensi ng process, or an optional washing process, or
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any corftiamoling pafassfis iltustraed dpgile; 2taseelemami2ig. prhsadhe fisgpopionofctheani ng
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t he hydrogel..l ens.bod or .an onbi nation_ thereof . For exanpl t he
ol y e AR R DRSS S bt HBL U S Pedi oneeaBeieanisgt &% maEERE felferi e a
| ens ba@yveatiesdrholdihgdulfeds i.6hapeldisavirfite @bnfagured & rasidemtEnyiredenddurfaeg
nol di ng surfaces after a curing process, or can conprise a lens body in
contact with one and only one nold nenber followi ng a dry denol di ng
process, or can conprise a contact lens body in a tray or other device
following dry del ensing and dry del ené4®ng processes. The polyneric |ens
body whi ch has not been exposed to a liquid can include a | ens form ng
conponent, such as a silicon-containing polyneric network or matrix in the
shape of a lens, and a renovabl e conponent that can be renoved fromthe
| ens body follow ng polynerization. The renovabl e conponent can be
understood to include unreacted nononers, oligoners, partially reacted
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WO 2012/ 013945PCT/ GB2011/ 051100 materials that are not cross-linked to or
otherwi se imobilized relative to the pol yner backbone, network, or matrix
of the | ewe 20rdy394500162] After curing the pol ymerizabl ect@mmosivdsimns, the
method illustrated in FIG 1 can optionally include a step 118 of
separating the polyneric device body fromthe nold nenbers of the nold
assenbly. As illustrated in FIG 2, the output of step 118 is a polyneric
devi ce body which has been released fromall the nolding surfaces used to
formit 218. In one exanple, the process of separating the polyneric |ens
body fromthe nold nenber can conprise a denol ding process resulting in the
pol yneramd the sgepbafdgonténing rihen first rpoctamt @clt theisedond neortian daroedmypriseghe etgpiofe

nmol di ng surface aof .the | di surfaces, used formthe l.ynmeric | ens
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ol di ngpdiyhérasrah® moldifd k@ifacefondy Mothdéengessiol bleckddt’ thywhe €ist ipblyhemaianed i n
contact follow ng the denol di ng process. The golxgeric | ens body can. be
del enseddithgniherompesition Wiy b ng?lgem portact gyith bofrthe Grst Portqreot e dnoiding
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portion of the nolding surface of the female nold nenber, depending on
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t he de ing pracess.. Aternativ the .step. . ca i se.
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washi ng step can conprise contacting a polyneric |lens body with a |iquid,
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a cleaned, extracted or h%drated | ens body_ 220, as, shown in Fl 2. The
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washi ngFas be sontagyredsie fopn pblsattiope shandskficnding fevm &t lvatt ona swans|of theflevisai ng a
pol ymer; 0ol L S N} L C 1 ne
ol i it PR B e dBy D R oo P Y kB G e o e B o
al |t hepotyheticay bs ws¢damefor siedhannel fadiich ibeginaatchncartersarfoemellibe davice pahthed| y
as part_qf. the nuf act urin r,ocess.,.[00164]. The washi St 120 n

opt | ondMy reriRL 4 REd HLRaR ORRER T Re iy SR o8 GEugE o0

hydr at idegiceta@g ifi @Bminfiglidaden Gdih e tdane] @xpatingetdin the bisleba e Gurfageodihe Mor e
bat ches of such polyneric |l ens bodies with water or an aqueous solution to
forma hydrated | ens product, such as, for exanple, a silicone hydrogel
contact |lens. The hydration step can fully or partially hydrate the |ens
body. In one exanple, the polyneric |8hs body which is hydrated in the
hydration step is a del ensed polyneric | ens body which has not been
contacted by a liquid prior to the hydration step, or can conprise a

pol ymeric | ens body which has previously been contacted by a |iquid. Wen
t he optional washing step 120 includes a hydration step, the resulting

out put conprises a washed, hydrated pol yneric device body 220.



[ 00165] After the separating step 118, and the optional washing step 120,
the method illustrated in FIG 1 can optionally include a step 122 of
packagi ngvohelxasise body to produce a packaged opht hal mce/aBaeilosipooduct
222. For exanple, a lens body can be placed in a blister pack, vial or

ot her suitable container along with a volume of a packaging liquid, such as
a saline solution, including buffered saline solutions. In one exanple, the
washi ng step 120 and packagi ng step 122 can be conducted sinul taneously by
pl acing a polyneric |ens body, including a polyneric | ens body which has
not previously been contacted by a liquid, ina WO

2012/ 01894 PlildeRXample) SuchGOcHahhealtoan epandk frgm ofirst onteasuréace wf the devisemtto on of
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a of the device as well as the part of the matrix present in the device body, thereby producing a

device body having channels present within the device body.

[00155] In another example, the step of combining the first portion and the second portion

can comprise attaching a matrix of the first polymer to mold member formed of the second

polymer. FIG. 4 illustrates two different matrices having two different non-molding regions
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WO 2012/ 013945PCT/ GB2011/ 051100 CLAI M5 What is clainmed is: 1. A nethod of
manuf acturing an ophthal m c device, conprising: (a) providing
a first pebROENG13945 (b) using the first pol ymecTiaB2howosuaofir st
portion of a nolding surface configured to cast nold an anterior or
posterior surface of an ophthal mc device; (c) providing a
second pol yner; (d) using the second polyner to forma second
portion of a nolding surface configured to cast nold an anterior or
posterior surface of an ophthal m c device, wherein, when conbi ned, the
first portion and the second portion forman entire nolding surface

conf i guwewh tan bhsdd anaffixithe Maghy tora rosld aenptes.t Fiteinatris dif las @ phiralify of friephal ni ¢

FEIRCTAPN (W RN T T e

surface, p&#@n a non-molding region of a mold member formed of the second polymer in order to
affix the matrix comprising the first portion of the molding surface to a second portion of a
molding surface to form an entire molding surface. The matrix 4B has a ring of the first
polymer 402 in a non-molding region of the matrix which can be used to affix the matrix to a
mold member comprising the second portion of the molding surface. For example, an adhesive
can be placed on the non-molding ring of the métrix to affix the matrix to a mold member, or a
weld can be formed between the non-molding ring of the matrix and a non-molding region of a
mold member formed of the second polymer in order to affix the first portion of the molding
surface to the second portion of the molding surface and form an entire molding surface.
[00156] FIG. 1 also includes a step 112 of placing a polymerizable composition in direct
contact with the entire molding surface 210. In reference to the present disclosure, the
polymerizable composition can be understood to be a polymerizable composition, such as, for
example, a silicon-containing polymerizable composition capable of forming a silicone
hydrogel polymer when polymerized. The polymerizable composition is illustrated in FIG. 2 as
element 212. The polymerizable composition may be understood to be a pre-polymerized or
pre-cured composition suitable for polymerization.
[00157] Typically, the polymerizable composition is not polymerized before curing or
polymerization of the composition. However, polymerizable compositions may be partially
polymerized before undergoing a curing process. In some examples, the polymerizable
composition may comprise a polymer component which becomes crosslinked with other
components of the polymerizable composition during the curing process. The polymeric
component can be wetting agent or comfort agent. Alternatively, the polymeric component can
be a polymeric component which is not a polymeric wetting or comfort agent, which does not
form an interpenetrating polymeric network or pseudo-IPN in the lens body, or which is neither
a polymeric wetting or comfort agent and does not form an IPN or pseudo-IPN in the lens body.
[00158] The present polymerizable compositions can be provided in containers, dispensing
devices, or mold members prior to a curing or polymerization procedure, as described herein.

Referring back to FIG. 1, in step 112, the polymerizable composition is placed on a device-
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(f) curing the polynerizable conposition in direct contact with the entire
nol ding surface to forma polynerized reaction product conprising a

pol yneri cwophtdmabasc devi ce body. 2. The met hod of cl ai mpeT/cBrerigismiobhe
first polyner conprises at |east one vinyl alcohol copolyner which is not
an et hyl ene-vinyl al cohol copolynmer. 3. The nethod of any one of clainms 1-2,
wherein the first polynmer conprises NICH GO G POLYMERTm WO

2012/ 013945PCT/ GB2011/ 051100 4. The method of any one of clains 1-3,
wherein the second pol ymer conprises pol ypropylene. 5. The nmethod of any
one of clainms 1-4, wherein the step of using the first polyner to formthe
first pfrhingmafiingharfoed diengnsantitameldgnprriase ssdédnjoandidam enirelsurfpce b€ ahi r st
pol erer()ph’chalmic device such as a lens surface) of a female mold member or of a male mold. The
female mold member can be understood to be a first mold member or an anterior mold member,
and the male mold member can be understood to be a second mold member or a posterior mold
member. For example, the female mold member comprises a molding surface that defines the
anterior or front surface of a lens produced from the lens mold. The second mold member may
be understood to be a male mold member or a posterior mold member. For example, the
second mold member includes a molding surface that defines the posterior surface of a device
such as a lens produced in the mold member (e.g., the second or male mold member can have a
convex lens forming molding surface). '

[00159] To form a mold assembly, the first mold member is placed in contact with a second
mold member, forming a device-shaped cavity in the space between the molding surface of the
first mold member and the molding surface .of the second mold member. The method
illustrated in FIG. 1 includes a step 114 of forming a contact lens mold assembly by placing two
contact lens mold members in contact with each other to form a lens-shaped cavity
therebetween. For example, with reference to FIG. 2, following execution of step 114, the
polymerizable silicone hydrogel composition 212 is located in the contact lens-shaped cavity of
the mold assembly 214.

[00160] At step 116, the method illustrated in FIG. 1 includes curing the polymerizable
composition to form a polymeric device body which is contained in a mold assembly, as
illustrated in FIG. 2 as element 216. At this point in the process, the polymeric lens body has
not been exposed to a liquid. In one example the polymeric lens body can be a polymerized
silicone hydrogel contact lens body. During curing, the components of the polymerizable
composition polymerize to form a polymeric lens body. Thus, the curing may also be
understood to be a polymerizing step. The curing 116 can include exposing the polymerizable
lens precursor composition to a form of electromagnetic radiation effective in polymerizing the
components of the lens precursor composition. For example, the curing 116 can include
exposing the polymerizable compdsition to polymerizing amounts of heat, microwave radiation
or ultraviolet (UV) light, among other forms of electromagnetic radiation. The curing 116 can

also include curing the compositions in an oxygen-free or nearly oxygen-free environment. For
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6. The nethod of claim5, wherein the step of injection nolding the first
pol ymer uses a process setting selected fromthe group consisting of: nelt
t enper at we 2brxmmsebout 180C to about 250C, barrel tenperatgBofwviemoabout
180C to about 250C, throat tenperature from about 30C to about 70C, nvold
tool tenperature from about 30C to about 95C, holding time from about 1
second to about 5 seconds, injection speed from about 50 mmi second to about
250 mmi second, plasticizing speed from about 100 nm second to about 300

nmm 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
t 0 aboudxagdplBaie cuaing 1d6)can obhirfatheopresches ebhitrogeh orTdtkerninerh gabenf Timmyrioge of

clains 1-6, wherein the step of .usin he first pol r to formthe first
por t onl réaniie asspivas tully phbEess e olanerirablp rgmpRdtion oL £ BT YTz the e
met hod Qfiy:a8Yza8R& 0R{poSitieh 16 a devél sRGh& e 1dAS bBEEWheH pHitbsed (e, fémelted,
polymer  to formthe first portion of the nolding surface conprises farmng

a mat r i delamed; Iwashdds packpeedy misrilizedgete Yiiecapabln o refniag i madded fhapeadedyaidy
et hod tfoLé%}V?% ag&ﬁg&ll&g_’s the step of combining the matrix and the second
portion o e nolding surface to formthe entire nolding surface prior to
the st ej@0dé1]pl Acpalgmetiedepdie/belyi whibh dagporpesn ekprsed onpiigsidrgnibe péserioat
contact with the entire nmolding surface 14). The ngt hod off ny gne 05
cl ai rms WHGUS G T Ui @SR EEEHE psess e og M T SHRTHE i ot
por t i ongeMnstnBepiédé Bisedir dndC QheMBP ok St GHRPbY inidtet SiRiohhlr Stasifing yswEs are
directly onto a pre-fornmed nol ding surface fornmed of the second, pol yner.
performed. For example, a polymeric lens body which has not been exposed to a liquid canbe a
polymeric lens body prior to undergoing a wet demolding process, or a wet delensing process,
or a wet demolding and delensing process, or an optional washing process, or any combination
thereof. For example, the washing process can be a cleaning process to remove dust or debris,
or an extraction process to remove a portion or substantially all of one or more extractable
components from the polymeric lens body, or a hydration process to partially or fully hydrate
the hydrogel lens body, or any combination thereof. For example, the polymeric lens body
which has not been contacted by a liquid can comprise a lens body present in a lens shaped
cavity of a mold assembly or of two molding surfaces after a curing process, or can comprise a
lens body in contact with one and only one mold member following a dry demolding process,
or can comprise a contact lens body in a tray or other device following dry delensing and dry
delensing processes. The polymeric lens body which has not been exposed to a liquid can
include a lens forming component, such as a silicon-containing polymeric network or matrix in
the shape of a lens, and a removable component that can be removed from the lens body
following polymerization. The removable component can be understood to include unreacted
monomers, oligomers, partially reacted monomers, or other agents which have not become
covalently attached or otherwise immobilized relative to the lens-forming component. The
removable component can also be understood to include one or more additives, including
diluents, that can be removed from the polymerized lens product during a cleaning, extraction,
or hydration procedure, as discussed herein. Thus, materials of the removable component can

include linear uncross-linked or slightly cross-linked or branched polymers of extractable
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11. The method of claim 10, wherein the applying the first polymer directly
onto a pre-forned nol ding surface conprises casting the vinyl alcohol into
a pre-forwedormiig4senber conprising the second portion etCTidBommisdiong
surface formed of the second polymer. 12. The nethod of any one of clains
1-11, wherein the nethod further conprises the step of releasing the

pol ynmeric ophthal mc device body fromboth the first portion of the nol ding
surface and the second portion of the nolding surface, and the polyneric
opht hal m ¢ device body is released fromthe second portion of the nolding
surface before the device body is released fromthe first portion of the
mol di ngmsteriflacthat a3 nofTleeossatinkert] toforaothenyiee dhmobidized rdlative tetihe giofymdie

met hod furt her i ses, . re sj.ng, the polymeric ophthal mc device body
fron1ath?£% P%QHE%BBHﬁ“ ‘#%ﬁ h %Vthe nol di ng surface using a process
whi ch dpese2]ot Afidy el ﬂ@rﬁ&ﬁhembte%n%\gﬂu@ﬁs b@amearodtmest@mziomon@or1taann of

the nolding surface with a quid, WD 2012/013945P 1/051100, 14.
The net dRs@nay wslpdeaeteprl @) %flsﬁﬁaritl%the RAbMETiS dekige P‘é(%th i‘%m@@rt?ﬁ“rsl ses

of the mold assembly. As illustrated in FIG. 2, the output of step 118 is a polymerlc device
body which has been released from all the molding surfaces used to form it 218.In one
example, the process of separating the polymeric lens body from the mold member can
comprise a demolding process resulting in the polymeric lens body remaining in contact with
one, and only one, entire molding surface of the molding surfaces used to form the polymeric
lens body. Following the demolding process, the polymeric lens body is located on, or remains
in contact with, just one of the molding surfaces of the mold assembly. The one and only one
mold member with which the polymeric lens body remains in contact following demolding can
be the molding surface comprising the first portion of the molding surface 204 formed using the
first polymer 202, or can be a different molding surface. When the step 118 of separating the
polymeric lens body from the molding surfaces comprises a demolding process, the step of
separating can further include a delensing step releasing the polymeric lens body from the one
and only one entire molding surface or portion of a molding surface with which it remained in
contact following the demolding process. The polymeric lens body can be delensed from the
entire molding surface or a portion of the molding surface of the male mold member or from
the entire molding surface or a portion of the molding surface of the female mold member,
depending on which mold member the polymeric lens body remains in contact with following
the demolding process. Alternatively, the step 118 can comprise a combination demolding and
delensing process, where the lens body is released simultaneously from all of the molding
surfaces used to form it. When at least one of the molding surfaces used to form the lens body
comprises a water-soluble polymer, the separating process can involve applying a liquid to the
lens body and the molding surface (in the form of a mold assembly, a single mold member, a
pair of molding surfaces an entire molding surface or a portion of a molding surface, the
molding surface(s) being either in contact with, or separated from, the non-molding portion(s)

of the mold member(s) to at least partially dissolve the water-soluble polymer and thereby
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rel easing the polynmeric ophthal mc device body fromat |east the first
portion of the nolding surface by contacting the device body and the first
porti on oWothe/ored4di ng surface with a liquid. 15. The metrlesroofoscioai m 14,
wherein the contacting the first portion of the nolding surface with the
liquid results in the liquid at |east partially dissolving the first
portion of the nolding surface. 16. The nethod of any one of clains 1-15,
wherein the pol ynmerizabl e conposition conprises at |east one
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example an organic solvent, an organic solvent solution, water or an aqueous solution free of an
organic solvent, to clean dust or debris from the lens body, or to extract the lens body to remove
extractable materials from the lens body, or to fully or partially hydrate the lens body, or any
combination thereof. In one example, the washing step 120 can comprise a washing step to
remove or dilute the liquid used during a wet demolding process, a wet delensing process, or
both. The washing step 120 results in a cleaned, extracted or hydrated lens body 220, as shown
in FIG. 2. The washing step 120 can optionally be conducted on a mold assembly including a
polymeric lens body, a polymeric lens body remaining in contact with one molding surface, a
polymeric lens body which has been fully released from all the molding surfaces used to form
it, and can be conducted repeatedly as part of the manufacturing process.
[00164] The washing step 120 can optionally include a step of hydrating the polymeric
device body. The hydrating step can include contacting a polymeric lens body or one or more
batches of such polymeric lens bodies with water or an aqueous solution to form a hydrated lens
product, such as, for example, a silicone hydrogel contact lens. The hydration step can fully or
partially hydrate the lens body. In one example, the polymeric lens body which is hydrated in
the hydration step is a delensed polymeric lens body which has hot been contacted by a liquid
prior to the hydration step, or can combrise a polymeric lens body which has previously been
contacted by a liquid. When the optional washing step 120 includes a hydration step, the
resulting output comprises a washed, hydrated polymeric device body 220.
[00165] - After the separating step 118, and the optional washing step 120, the method
illustrated in FIG. 1 can optionally include a step 122 of packaging the device body to produce
a packaged ophthalmic device product 222. For example, a lens body can be placed in a blister
pack, vial or other suitable container along with a volume of a packaging liquid, such as a saline
solution, including buffered saline solutions. In one example, the washing step 120 and

packaging step 122 can be conducted simultaneously by placing a polymeric lens body,

including a polymeric lens body which has not previously been contacted by a liquid, in a
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| ens.  step can be conducted simultaneously by placing a polymeric lens body in contact with a mold
assembly, two molding surfaces of a mold assembly, a mold member, or a molding surface in a
blister package or container with a portion of packaging liquid which serves to release the lens
body by dissolving the vinyl alcohol copolymer mold member(s) or molding surface(s). When -
the optional packaging step 122 is included in the method, the resulting output is a packaged
polymeric device body 222, as illustrated in FIG. 2.
[00166] Optionally, the method illustrated in FIG. 1 can further comprise one or more
inspection steps 124. In the example illustrated in FIG. 1, the inspection step is conducted
following the packaging step, before the package is sealed and sterilized, although the one or
more inspection steps can be conducted at any point in the process, either before curing or after
curing, on a dry device body or a wet device body. For example, an inspection can be
performed on one or more mold members to determine the acceptability of the molding
surfaces, can be performed on a mold member following placing of the polymerizable
composition to detect the presence of bubbles in the polymerizable composition, on a dry lens
following curing to determine the acceptability of the dry lens body, or on a wet lens body
following separating, washing or packaging to determine the acceptability of the wet lens body.
The result of optional inspection step(s) 124 as illustrated in FIG. 1 is a packaged inspected
device body 224, but in other processes can comprise an inspected mold member, an inspected
polymerizable composition in a mold member, an inspected dry lens body, or an inspected wet
lens body.
Following the step 124 of inspecting the packaged device body, the blister pack or container
containing the packaged, inspected device body 224 can be sealed, and subsequently sterilized,
as shown in optional step 126 of FIG. 1, to produce a sterilized package comprising an
ophthalmic device product such as, for example, a contact lens. The packaged device body can
be exposed to sterilizing amounts of radiation, including heat such as by autoclaving, gamma
radiation, e-beam radiation, ultraviolet radiation, and the like. Depending upon the previous
process steps used, the sterilization process can also serve to partially or fully extract, fully

hydrate, or both extract and hydrate the packaged device body, or to dissolve the mold
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member(s) or molding surface(s) comprising the vinyl alcohol copolymer. The result of step 126

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

What is claimed is:

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

(a) providing a first polymer;

(b) using the first polymer to form a first portion of a molding surface configured
to cast mold an anterior or posterior surface of an ophthalmic device;

(c) providing a second polymer;

(d) using the second polymer to form a second portion of a molding surface
configured to cast mold an anterior or posterior surface of an ophthalmic device, wherein, when
combined, the first portion and the second portion form an entire molding surface configured to
mold an entire anterior or posterior surface of an ophthalmic device;

(e) placing a polymerizable composition comprising at least one hydrophilic.
monomer in direct contact with the entire molding surface; and

(f) curing the polymerizable composition in direct contact with the entire molding

surface to form a polymerized reaction product comprising a polymeric ophthalmic device body.

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

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

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

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

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

6. The method of claim 5, wherein the step of injection molding the first polymer
uses a process setting selected from the group consisting of: melt temperature from about 180°C
to about 250°C, barrel temperature from about 180°C to about 250°C, throat temperature from
about 30°C to about 70°C, mold tool temperature from about 30°C to about 95°C, holding time
from about 1 second to about 5 seconds, injection speed from about 50 mm/second to about 250
mm/second, plasticizing speed from about 100 mm/second to about 300 mm/second, injection
pressure from about 50 Bar to about 180 Bar, holding pressure from about 10 Bar to about 200

Bar, back pressure from about 5 Bar to about 25 Bar, and any combination thereof.

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

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

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

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

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

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

with the entire molding surface.

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

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

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

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

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

released from the first portion of the molding surface.

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

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

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

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

~ molding surface.

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

comprises a silicone hydrogel ophthalmic device body.

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

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

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

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

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

device into a body of the device.
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20. An ophthalmic contact lens mold member, comprising:

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

(b) a second portion of the molding surface formed of a second polymer, wherein
the second portion is configured to cast mold a second region of the surface, is configured, in
combination with the first portion, to form an entire molding surface, and wherein the
combination of the first portion and the second portion are configured to cast mold an entire

surface of a contact lens.
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