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cast deined Bt DfiR8 ndMImeaber With dicBBeave lens forming surface and a second mold member

with a convex lens forming surface, or a female and male mold member, respectively. The mold

members are typically produced by injection molding a thermoplastic polymer into mold shaped
cavities. Examples of thermoplastic polymers used to make ophthalmic lens molds include non-
polar thermoplastic polymers, such as polypropylene, polystyrene, and polyethylene; and polar
thermoplastic polymers, such as ethylene-vinyl alcohol polymers and polyvinyl alcohol
polymers. When cast molding a contact lens, after placing the polymerizable composition in the
first mold member, the first and second mold members are placed together or coupled together to
form a lens assembly with the lens shaped cavity therebetween. The mold assembly is then cured
to polymerize the polymerizable composition, forming the polymerized lens body in the lens
shaped cavity of the mold assembly.

[0003] Over the years, a number of different types of thermoplastic polymer materials,
including polar and non-polar thermoplastic polymers, have been used to manufacture
ophthalmic lenses using various types of polymerizable compositions and using various lens-

making processes, including spin casting, lathing and cast molding.
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their entirety. SUVWARY [0011]In a first exanple, the present disclosure is
directed to a nethod of manufacturing an ophthalmc |lens. In one exanple,
the method is a method of manufacturing a silicone hydrogel
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steps, both “wet” demolding and “wet” delensing steps, or organic solvent-based washing steps,
and which can produce high yields of silicone hydrogel lens bodies having ophthalmically
acceptably wettable surfaces without application of a surface treatment or the presence of an
interpenetrating network (IPN) of a polymeric wetting agent in the lens body.
[0010] All publications, including patents, published patent applications, scientific or
trade publications and the like, cited in this specification are hereby incorporated herein in their

entirety.

SUMMARY
[0011] In a first example, the present disclosure is directed to a method of manufacturing an

ophthalmic lens. In one example, the method is a method of manufacturing a silicone hydrogel
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reaction product in the lens-shaped cavity of the mold assembly, the polymerized reaction

product comprising a silicone hydrogel contact lens body; wherein the lens body has
ophthalmically acceptably wettable anterior and posterior surfaces without application of a
surface treatment to the lens body, or without the presence of an interpenetrating network (IPN)
of a polymeric wetting agent in the lens body.

[0012] In one example, the at least one polar thermoplastic polymer can be a polar
thermoplastic polymer with an average polarity of from about 0.25% to about 8%, from about
1% to about 7%, from 2% to about 5%, from about 1% to about 4%, or of about 3%. In one
example, the average polarity of the first mold member is the same as the average polarity of
the second mold member. In another example, the average polarity of the first mold member is
different from the average polarity of the second mold member.

[0013] In another example, the at least one polar thermoplastic polymer can be a non-
elastomeric thermoplastic.

[0014] The at least one polar thermoplastic polymer, the first mold member, the second
mold member, the molding surface of at least one mold member (i.e, the region of the mold
member used to form a lens surface), or combinations thereof, can have an average total surface

energy greater than or equal to about 32 mN/m, greater than or equal to about 35 mN/m, greater
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[0018] The at least one polar thermoplastic polymer, the first mold member, the second
mold member, the molding surface of at least one mold member, or combinations thereof, can
comprise a mixture of at least one polar thermoplastic polymer and at least one additive. The at
least one additive can comprise an additive that allows cured silicone hydrogel contact lens
bodies to be dry demolded, dry delensed, or both dry demolded and dry delensed without
contacting the mold assembly, the mold member with which the lens body is in contact, or the
lens body with a liquid. The at least one additive can comprise a fatty acid, a fatty acid ester, a
metal salt of a fatty acid, or combinations thereof.
[0019] The at least one polar thermoplastic polymer, the first mold member, the second
mold member, the molding surface of at least one mold member, or combinations thereof, can
comprise, include, consist essentially of, or consist of a mixture of at least one polar
thermoplastic polymer and at least one non-thermoplastic polymer, wherein the mixture has an
average polarity of from about 0.25% to about 8%, such as, for example, from about 1% to
about 7%, from 2% to about 5%, from about 1% to about 4%, or of about 3%. The at least one
polar thermoplastic polymer of the mixture can be a polar thermoplastic polymer with an
average polarity from about 0.25% to about 8%, or the at least one polar thermoplastic polymer

can be a polar thermoplastic polymer with an average polarity greater than 9%.



separating the nold assenbly, wherein the separating results in the |lens
body remaining in contact with one and only one of the first nold nenber
and t he swoant/aweisd nmenber. I n the denol di ng process, tReTaspanatieg of the
nol d assenbly results in the |l ens body remaining in contact with one and
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nol d menber. [0024] I'n ‘one exanple, the step of separating the nold assenbly
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mechani cal nmethods to separate the nold nmenbers of the nold assenbly.
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further conprj se e st of .applying heat or cold tqQ one>of the first nold
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menber s, used to nold the | ens bodies can be used to increase the nunmber of
| ens épés remaining in contact with a particular desired nold nenber
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necessary to have renaln 1n conta par cul ar "one of
t he t\Wemotlitk pobs! theGkpdrhtingof the asdé nikdeynbly B6RKY innthanatshedy axmainirg, int he
step %Lntggtp\/%irtl?%ing %nctl r(}glyncl))nledof(j}[ﬁes Gf‘lrrgglrr%/olg %1nepnr1ti)e§ %ﬁd l%l?el Qe%or?d Vrr\ﬁ)ﬁd member of the
mold assembly. In other words, before the demolding process, the lens body is in contact with
both the first mold member and the second mold member, and following the demolding
process, the lens body remains in contact with only one of the two mold members, where the
one mold member the lens body remains in contact with can be either the first mold member or
the second mold member.
[0024] In one example, the step of separating the mold assembly comprises using a dry
demolding process which does not involve application of a liquid to the mold assembly
containing the lens body. In other words, a dry demolding process does not result in the mold
assembly including the lens body coming in contact with a liquid. Often dry demolding steps
use mechanical methods to separate the mold members of the mold assembly.
[0025] In one example, the method of manufacturing an ophthalmic lens can further
comprise the step of applying heat or cold to one of the first mold member and the second mold

member of the mold assembly immediately before or concurrently with the step of separating

the mold assembly using the dry demolding process. The step of applying heat or cold to one of



denol di ng process which involves application of a liquid to the nold
assenbly containing the lens body. In other words, a wet denvol ding process
resul ts iwotzhe/eisd assenbly including the | ens body comCmgszenioesz8act with
aliquid. In one exanple, the wet denolding process can be a conbi ned wet
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The li'quid used in a single washing step can conprise a pure organic
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[0029] Alternatively, the delensing process can comprise a dry delensing process involving
releasing the lens body from the one and only one of the first mold member and the second
mold member using a method which does not involve application of a liquid to the lens body.
For example, a dry demolding process can include mechanically deforming the one mold
member to at least partially break or loosen the bond or attachment between the lens body and

the one mold member. In one example, the method of dry delensing the lens body does not



[0031] I n yet another exanple, in the nmethod of manufacturing an ophthal mc
| ens, the step of providing a first nold nenber and a second nol d nenber
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lathing, ablating, or any combinations thereof. For example, a mold member formed by a

combination of injection molding and lathing or ablating can comprise a mold member where
the basic shape of the mold is prepared by injection molding, and subsequently all or part of the
optical molding surface of the mold (all or part of the region of the mold used to form the
optical zone of a contact lens) can be lathed or ablated to a desired design.

[0032] In a further example, the method of manufacturing an ophthalmic lens comprises a
method of manufacturing an ophthalmic lens that is fully cast molded. For example, the lens
body is not lathed after being cast molded, demolded or delensed.

[0033] In one example of the method of manufacturing ophthalmic lenses, the
polymerizable composition can further comprise a UV initiator, and the step of curing the
polymerizable composition in the mold assembly can comprise applying UV light to
polymerize the polymerizable composition. Alternatively, the polymerizable composition can

further comprise a thermal initiator, and the step of curing the polymerizable composition in the



100351When fully hydrated, the | enses can have a contact angle of |ess than
or equal to about 120, less than or equal to about 90, |ess than or equal
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of cosmetically acceptable lenses, or a yield of ophthalmically acceptable lenses. The yield of
acceptable lenses can be a yield of lenses found to be free of visually detectable defects as
determined byA manual visual inspection or by automated inspection using an automated
inspection system. The yield of acceptable lens bodies can be a yield of acceptable lenses
resulting from a particular processing step, such as, for example, a curing step, a demolding
step, a delensing step, a washing step, a packaging step, a combination of processing steps, etc.
[0037] The present disclosure is also directed to a silicone hydrogel contact lens body, the
lens body comprising a cast-molded polymerized lens body comprising the reaction product of
a polymerizable composition, the polymerizable composition comprising a) at least one silicone

monomer, silicone macromer, silicone prepolymer or combinations thereof, and b) at least one
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[ 0040] The pol yneri zabl e conposition can further conprise a tinting agent, a
W bl ocker, or both a tinting agent and a WV bl ocker. [0041] The

pol yrer i 28bl2e120036si ti on can be a pol yneri zabl e conposipCirars2é10/043283 m ng a
confilcon A lens, and the lens body is a confilcon A |lens body. [0042] The
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[ 0044] The pol yneri zabl e conposition can have an average polarity from about
1% t o initiatot, o7 Yepthfarthemnzb outiatdeendm AWouitia®® or of about 5%

[0040] The polymerizable composition can further comprise a tinting agent, a UV blocker,
or both a tinting agent and a UV blocker.

[0041] The polymerizable composition can be a polymerizable composition for forming a
comfilcon A lens, and the lens body is a comfilcon A lens body.

[0042] The hydrophilic monomer of the polymerizable composition can be a hydrophilic
monomer with an N-vinyl group.

[0043] In one example, the polymerizable composition can be a polymerizable composition
wherein at least one of the a) at least one silicone monomer, silicone macromer, silicone
prepolymer or combinations thereof, and b) at least one hydrophilic monomer comprises a first
monomer having a first reactivity ratio, and another at least one of the a) at least one silicone
monomer, silicone macromer, silicone prepolymer or combinations thereof, and b) at least one
hydrophilic monomer comprises a second monomer having a second reactivity ratio less than
the first reactivity ratio. In another example, the polymerizable composition can further
comprise at least one crosslinking agent having a reactivity ratio similar to the first reactivity
ratio or the second reactivity ratio. In yet another example, the polymerizable composition can
comprise at least two crosslinking agents, the first crosslinking agent having a reactivity ratio
similar to the first reactivity ratio, and the second crosslinking agent having a reactivity ratio
similar to the second reactivity ratio.

[0044] The polymerizable composition can have an average polarity from about 1% to

about 7%, from about 3% to about 6%, or of about 5%.
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WO 2012/ 006485PCT/ US2011/ 043283 [ 0045] When t he pol yneri zi abl e conposition
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conbi nati ons thereof. One or nore washing steps can be performed on the
| ens BI§PodYhe |iquid used to wash the Iens body in a single washing step

can AP, PR BEABE Yy R OGSO Ko Sl iy

can be delensed, i.e., released from the one mold member with which it remains in contact
following the demolding process, using a wet delensing method involving application of a
liquid to the demolded mold member and lens body. Alternatively, the silicone hydrogel contact
lens body can be delensed using a dry delensing method which does not involve application of a
liquid to the demolded mold member and lens body. The delensing process produces a delensed
lens body.

[0049] Following dry demolding and dry delensing, as part of a wet delensing process, or in
addition to a wet delensing process, the silicone hydrogel contact lens body can be washed to
clean dust or debris from the lens body, to extract materials from the lens body, to hydrate the
lens body, and combinations thereof. One or more washing steps can be performed on the lens

body. The liquid used to wash the lens body in a single washing step can comprise a pure

organic solvent, an organic solvent solution, or an aqueous solution essentially free of an
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to about 5%, from about 1% to about 4%, or of about 3%.
[0052] The at least one polar thermoplastic polymer of at least one of the first and second
mold members or both the first and second mold members can have an average total surface
energy greater than or equal to about 32 mN/m, from about 32 mN/m to about 50 mN/m, or
from about 32 mN/m to about 42 mN/m. The average total surface energy of the at least one
polar thermoplastic polymer can be determined in a region of the mold member used to mold an
optical surface of a contact lens.
[0053] The at least one polar thermoplastic polymer of at least one of the first and second
mold members or both the first and second mold members can have a glass transition
temperature below about 90°C, below about 70°C, below about 60°C, below about 50°C, or of
about 45°C.
[0054] The at least one polar thermoplastic polymer of at least one of the first and second
mold members or both the first and second mold members can comprise, include, consist

essentially of, or consist of polybutylene terephthalate (PBT).
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[ 0059] The present disc ure I's so directed to a cast
nol di pglyarerizable composmon but molded in first and second mold members having moldmg

surfaces with an average polarity greater than or equal to 9%. In one example, the first and
second mold members can consist essentially of a polar thermoplastic polymer with an average
polarity greater than or equal to 9%. The polar thermoplastic polymer with an average polarity
of greater than or equal to 9% can be an ethylene-vinyl alcohol copolymer, such as, for
example, SOARLITE™ 8.

[0059] The present disclosure is also directed to a mold member for cast molding an
ophthalmic lens body, wherein the mold member, the molding surface of the mold member, or
both, comprise at least one polar thermoplastic polymer with an average polarity from about 1%
to about 7%. The ophthalmic lens body can be a silicone hydrogel contact lens body.

[0060] The average polarity of the at least one polar thermoplastic polymer of the mold
member, the molding surface, or both, can be from about 0.25% to about 8%, about 1% to
about 7%, from about 2% to about 5%, from about 1% to about 4%, or about 3%.

[0061] The at least one polar thermoplastic polymer of the mold member, the molding
surface, or both, can have an average total surface energy greater than or equal to about 32

mN/m, from about 32 mN/m to about 50 mN/m, or from about 32 mN/m to about 42 mN/m.
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surface of a contact lens. [0062] The at | east one
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a glass transition tenperature |ess than or equal to about 90C,
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surface, or both, can comprise, include, consist essentlally of, or consist of acetal.

[0065] In one example, the mold member, the molding surface of the mold member, or
both, can further comprise a non-polar thermoplastic polymer such as, for example,
polypropylene.

[0066] In another example, the mold member, the molding surface of the mold member, or
both, can comprise, include, consist essentially of, or consist of a mixture of at least one polar
thermoplastic polymer and at least one non-thermoplastic polymer, wherein the mixture has an
average polarity of from about 0.25% to about 8%, such as, for example, from about 1% to
about 7%, from 2% to about 5%, from about 1% to about 4%, or of about 3%. The at least one
polar thermoplastic polymer of the mixture can be a polar thermoplastic polymer with an
average polarity from about 0.25% to about 8%, or the at least one polar thermoplastic polymer
can be a polar thermoplastic polymer with an average polarity greater than 9%.

[0067] In another example, the mold member can be formed by injection molding. In one
example, the mold tool used to form the mold member can be maintained at a temperature
about 30 ° C to about 70 ° C during the injection molding. In another example, one or more
conditions used to injection mold the mold member is selected from the group consisting of:
melt temperature from about 245 ° C and about 270 ° C, holding temperature from about 235 °
C to about 270 ° C, feed temperature from about 235 ° C to about 250 ° C, holding pressure
from about 60 bar to about 125 bar, and injection speed from about 50 mm/sec. to about 125
mm/second through a 3 mm aperture.

[0068] The present disclosure is also directed to a method of manufacturing a silicone

hydrogel contact lens body, comprising: curing a silicone-containing polymerizable
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surface, of both, can conprise, include, consist essentially of, or consist
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[ 0068] The present disclosure Is also directed to a nethod of manufacturing

a_si | ipersgEaPhy e giarludeshvaighin| g ssagpelyof dismprasertngpplicatiom pravided that the
sili C%Efeb&?e%@ddﬂh&ﬂs/?e%&&egf Zzﬁ}blsﬁch combination in any such order are not mutually

inconsistent. In addition, any aspect/embodiment/feature or combination of

aspects/embodiments/features may be specifically excluded from any example of the present

disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0070] Fig. 1 is a flow chart illustrating steps of a method for producing an ophthalmic
lens.
[0071] Fig. 2 is a flow chart illustrating certain inputs and outputs of the method of FIG.

1, including a polymerizable composition, a polymerized lens body which has not been contacted

by a liquid, a hydrated lens body, and a packaged ophthalmic lens.

DETAILED DESCRIPTION

[0072] Ophthalmic lens molds made essentially of highly polar thermoplastic polymers
(i.e., thermoplastic polymers with average polarities greater than or equal to 9%) have been used
to cast mold silicone hydrogel lens bodies. The molding surfaces of the lens molds (i.e., the

regions of the mold members used to form lens surfaces) likewise have average polarities greater
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less polar thermoplastic polymers can be used to cast mold silicone hydrogel contact lenses using
dry demolding methods, dry delensing methods, or both dry demolding and delensing methods,
i.e., demolding, delensing or both demolding and delensing processes which do not involve the
application of a liquid to the polymerized lens body and the mold assembly or mold member.

[0075] By using mold members comprising a less polar thermoplastic polymer in
conjunction with a polymerizable silicone hydrogel lens forming composition, the resulting
polymerized lens body is more wettable as compared to the same polymerizable composition
molded using mold members comprising a highly polar thermoplastic polymer mold member
such as, for example, EVOH. In one example, using a polymerizable composition with an
average polarity in the same approximate range as the less polar thermoplastic polymer of the
mold member (e.g., from about 1% to about 7%), after curing, the resulting polymerized lens
body is more wettable as compared to the same polymerizable composition with a highly polar
thermoplastic polymer mold member (e.g., with an average polarity greater than or equal to 9%).
In another example, using a polymerizable composition with an average polarity in the same
approximate range as the less polar thermoplastic polymer of the mold member (e.g., from about
1% to about 7%), the spreading coefficient between the polymerizable composition and the mold

member is higher as compared to the spreading coefficient between the same polymerizable
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the curing is effected using thermal radiation at a temperature below the glass transition
temperature of the less polar thermoplastic polymer, results in a polymerized lens body that can
be demolded, delensed or both demolded and delensed from the mold members using dry
processes, i.e., processes that do not require the application of a liquid to the lens body and the
mold members.

[0077] Examples of less polar thermoplastic polymers which can be used to form mold
members for molding ophthalmic lenses include, but are not limited to, polybutylene
terephthalate (PBT), and polyacetal (acetal). Polybutylene terephthalate, a type of polyester, is a
semi-crystalline thermoplastic polymer. PBT is commonly produced by the polymerization of
butanediol and terephthalic acid. The homopolymer form of PBT has a melting point of about
223°C, and a glass transition temperature of about 60 °C, although these values can vary
somewhat based on the manufacturer of the material, the grade of material used, the method and
heating rate used, etc. Both homopolymer and copolymer forms of PBT are suitable for injection

molding and for use as described herein.
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conpared to the same pol ynerizable conposition nolded using nold menbers

conpri ¢kng a highly polar thernDpIastlc pol ymer nold nmenber such as, for
exanpl X u5|mg a poly i zabl e conposition mnth an
aver agg po mat e ran as the |l ess polar

t her nogl ast\\¢ pol yyrer of t nber (e.g , fromabout 1%to about 7%,
after dquringy : eri zed lens fody is nore wettable as
conpargd tofthe saNg pol yn&ri e\ CONPosi ta with a highly polar

t her nogl a N 2. J., an average polarity greater

t han or} efual nplé g a polynerizabl e conposition

W th an-average polarity in the same approxi wate range as the | ess polar
t hernopl astic polyner of the nold nenber (e.g., fromabout 1%to about 7%,

ol d henber Wg@ﬁ?&h@'@@“@&%@ﬁi@ Lot eadi ng coot [ ci ent - between t he
o oniGVBbl ar ¢ RerRbiaer o B O AR PR R0 Ren RISt ne

pol ymmbpabhﬁr calasing @me&ﬂ@ ;td‘tﬁ drebauti 17A5°©tind heglas hdnmmrbempemnufe@tf h be

fromabout 1%to about 7% The polarity of the polynerizable conp05|t|on
can Bbowii 167G, althwugh gheser meag@ aiyn s@neFhat hasech o8y § f’ymBWf?‘HBreﬁtﬂfd hgenber
(e.g ri rded y and
e B e g o Py P R T Tty
of t hemppblymer hﬂ@bbm)lymerpfosnt amrsmxalnie ter injectiom natdding abd e wseras algscripednt s,
about 4 percentage points, about 3 percentage points, about 2 percentage
poi ntl&€pr about 1 percentage point of the polarity of the nold nenber.
ively, the=polarity of the polynerizable conposition can be

approxijmagey y the me as the polarity of the nold nenber (e.g., the

pol ynerfi z e conpgsition and the nold nenber can both have a polarity of
about bout 2%} about 3% about 4% about 5% about 6% or about 7%.
1007 i menbers conprising a | ess polar thernoplastic pol yner

havi ng fa Of%ass ition tenperature bel ow about 90C, curing the

ition in a nold assenbly nmade of these nold nenbers
conpri gi he | ess] pol ar thernopl astic polynmer, where the curing is

radi ati on at a tenperature bel ow t he gl ass

transi tton tenpera u of the less polar thernoplastic polyner, results in
a polynerized lens bod¥ that an be denol ded, del ensed or both denol ded and
del ensed from tHRIYASE@ using dry processes, i.e., processes that do
not require the appllcatlon of aliquidto the I ens body and the nold
menbers. 100771Exanpl es of |ess polar thernoplastic polymers which can be
used [p@7dor m rT'CITh@ laﬁf’ﬁlﬂz&&h&ﬁ{opm’ud ipalyniep ledeaibed heﬂeﬁﬂﬁley indhadeustsy, sdmlablear e

not limted to, but | ene teregﬁthalate ( PBT) g polyac%tal ﬁetal

Pol ytholay| e 9%%@(9‘1% LA anoarse ghe pplymer SB@F19é>§tsé‘ttablF 30 de Jercth o5 exAntnley

t her t LY, of
put arar EigRd shEhe R b SpRRATRE <O FacH pictl) RPEROEINE P g
poi ntophthahhioUénsgs, 365 emmjﬂea cghtastslemseanﬁtraocolar femngse cmtneﬂlenlajls aboweal GfayG,

al t hough t hese values ca somewha ed on.the cturer t he
ot o e Ko BRI SHEh BAIPLEToBRGH o S TROL BRI RETORHErpud-GHbe

etc. Bk §Eg}§ d@@ﬁ{ H oK %In&’@ oRpS (SION ¢O¥,NHY -ecti on
nol ding a Q%S& qthe ag %gscr ‘%ﬁﬁNtelnpﬁx '50T: B %48 %#Yg§2051/d43283
(RCO);3N), and nitro groups (-NO3).
[0080] The less polar thermoplastic polymer used in the devices and methods described

herein can have an average polarity of from about 1% to about 7%, an average polarity of from
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Pol y(butyl ene terephthalate) - PBT [0078] Acetal is a form of

pol yoxynet hyl ene plastic. It is a sem -crystalline polyner, the honopol yner
f orm haviwg@ 2a128b485ng poi nt of about 175C and a gl ass t pamaistéio43283
tenperature of about -60C, although these values can vary somewhat based on
the %B&Hfz%ttwa%f)utog"/ e aHaJ’v%fag@lpo éﬂ?}‘éogrfﬁﬂ? aﬁ(ﬁutnﬁ%etb'a%buﬂﬁ%d 1Th%r¥ﬁ‘vef%[e hod
and heating rate used, etc. BT, both honopol yner and copol yner

f or mpolarity eﬁthbdbﬂsmoﬂarrthcrm}oqatasﬁ@ pol;yxﬂed patrgba detefnoined ysing 9nel o8 mqrtb slandmsdei n. -

HCO AlMn Pol (Acet al 79].The Iess r ther | ast | mer
desci§SHetl ASAY K"%hci’yaren‘t"lnﬁﬁfglo % L KO YL 1 f egP‘gWBerla“g otpy tlth pgoﬁr se
the ReleWARingSHRMtY @Saséalbﬁ afe! @w&rg W'%nat%maﬂKaém nfodal Where th@b@ﬁidt angleol ded
and the like, intdo ophthal mc |ens nold nenbers useful for the Froductlon

of opﬁtthaltmrmopbmsmlym ie xdetgrinénedcusing @t ninaberesf, differend diquidsr of &news

| he .l i
e ealaritisy-¢ Hi, O e pen bl SPE SRgpn it ve RERe da dhe 3000 of i B coory
am ng Qe[tfbﬁP%vh(af 1s chicRihied BEAE o8 [t BBsctvedPdritact ahBEQf2kh of tﬁé?@@r&&% and

ni tro groups (- [ 0080] The | ess polar thernoplastic polynmer used in the
devi ¢1qgldanzdth1ﬂtenmd$mde@ rande:dls calculated based on the known polar (o1, ) and disperse

(o.°) components of the total surface energy (oL") 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 (cs") and disperse (6s”) components of the total surface
energy of the polar thermoplastic polymer (os', where o5'= o5 + 65" ).

[0081] The Owens-Wendt-Rabel-Kaebel Equation in the form of a linear equation:

oy, (cos@ + 1) Vosyor
2/oP Jz Vo

y =0 (co;s()+1) ng b=/ D
2 05 q'/or‘,f’ Vs

,and

where
[0082] Examples of the liquids with different polarities which can be used to determine
average polarity of the thermoplastic polymer include, but are not limited to, deionized water,
diiodomethane, dimethyl sulfoxide (DMSO), and formamide. In selecting the liquids with
different polarities, ideally, a number of liquids having a range of polarities based on the liquid’s
polar component (o.") of total surface energy would be selected, rather than selecting a number
of liquids with different total surface energies (oL"). Using this method, the average polarity of
the thermoplastic 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.
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herein can have an average polarity of fromabout 1%to about 7% an
average polarity of from WD 2012/ 006485PCT/ US2011/ 043283 about 2%t o about
5% or arwawverzgesspol arity of from about 1% to about 4%PCTRS2&B1288
polarity of the | ess polar thernoplastic polynmer can be determ ned usi ng
one re st t known
in tﬂgo%% ymer algl(rg';31 Egéﬁ)‘?ﬁ tﬁ?rﬁfogpa§¢@é§1y ﬁ@%ﬁ%dﬁih%@ﬁa“ ‘%)ase e\gajﬂéelﬁl

Onensheldindin Ravecin Kaeke! totib dedfacevdnergy deESsCthﬁﬁ ac équa:ngd ebcﬁft 32h8N/m, from
t her m)pl astic poI ynmer i s determ ned usin er of different |iquids of

u
know?bpdll 3¢ miY/exsto abqut SRR/ M A fromaghout %&éﬁ@(m éel 3t dmc Ahe grerags tatdn i n
the fy i nea i al&H e ohserved
cont ag{fgaang &g%f&gas%%g#@ lr?gadllls}ﬂiégrog%%/orl Il?ia{lél é W {jﬁtg%tlgg&p%l %er F%]) Q%nd X
i S cabawntivaa dndsed] kaovimia the pulymeohay in(laldiy byradprdesines based oh e Oorponent s
e ene gy of each of the different liquids. The data

of th t al rfa (

poi nt e‘l“ﬁtﬁ‘ﬁbﬁh aqhef;n@figl Sqr}bqbﬁ Q¥ x,y) can be plotted, and the 1inear
regr n of t d
o9 00T ©f | R LAR R e MESHBAA BT ROb BRI
cal cuhdtding hke padlding (surfa&)s afnitle cjjoz’.spmfrmoldampmbeler’(menem segidnst dfethe ahald
surface energy of the pol ar t her nppl.asti c po sT, where T. asP GsD).
[008leem BTN VR AT e EB PO Jﬁﬁ&'m Yo wetsn%cf 16PYAPETICE | | near

equatyy [ 00 i ch
can e used toq%ég@i g?hgénaelfgrfgglg 'eul|cl)dc£"auriiéit8 t;/ii‘ﬂg?&s ‘ri]ﬁlofa} g?rﬂnggﬁgiscﬁ{dé}}&l&susw

i ncl ube polyuter &ae ham al glass ttnmisition telppayaturebelowatabout QI@°C0(H’orreximpie thei lnsst hy|
sul f oxi forrra electin thell i ds, wit ferent
pol arolar dudriogfic POaen D rvOR e GraSitt Y POttt beigy Dased
on t h@ohd BeACY’ b%ldwla%utcw@orb%f Aisdut )45@@ TrHé @las§ l{fa}h@i%n QBRPpRIAO the Hae

sel ected, rather than selecting a nunber of liquids with different total
sur f ed@ter@n@dglsmg 0@@15) moigs stnxgiardgwtests weassoys which areconzerdiopal andi well knfowrhia

t her tlc i S tedb d|V|d|n t he cal cul ted | ar
3 R T P S g o R P

t ot aldiktdme6e celdeifiyer( qSuch @sndlfmdnruhp koanhig hdalckiRetiy) PHCRIR WEE apaisignt
polarity. WD 2012/ 006485PCT/ US2011/ 043283 [0083] The | ess pol ar

t her rétgsdarsh test pethpdepudhisasdlSCh 11 Hd-Hedi oS3, ahd presonibed rafe of hepting such as

10°C/min.

[0086] In one example, the polymerizable composition used with one or more mold
members comprising the less polar thermoplastic polymer can have an average polarity from
about 1% to about 7%, from about 2% to about 7%, from about 3% to about 6%, or of about 5%.
The average polarity of the polymerizable composition can be determined using one or more
standard tests or assays which are conventional and well known in the polymer art. For example,
the average polarity of the polymerizable composition can be calculated using (a) the total
surface tension (op') of the polymerizable composition as determine by the pendant drop
method, and (b) a calculation of the disperse component (o1.°) of the total surface tension of the
polymerizable composition by determining the contact angle (f) of the polymerizable

composition on Teflon (polytetrafluoroethylene, PTFE) by using the equation:

(01" (cosOprre + 1)
oL —

72
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herein can have an average total surface energy of |less than or equal to

about 32 MV m from about 32 nV mto about 50 M m or from about 32 MmN/ m
to 42 nN/WO 20teoeuser age total surface energy can be det ecwiusea 1043288y one or
nore standard tests or assays which are conventional and well known in the

POl Y e rAddsurel Wedpdfde réem?xn&t BF Aeifate RASIBH (6/P)IchS tidneRsiBidieRadel mkaebel
nodel descri bed above. [0084] Optionally or additionally, the |ess polar

t her moqabuared itatalpnirface teansive <ot ) e dblaisr i polar wompoiieng of He swlack tegsisnusinges of
t he pol yner. nol & nenbers (. t he regi.ons t he,nmol d nbers ysed. to

f or mISUFRULEE Bt THE | en€lbock ls3 o0t BIZEY o tbe dipbemeriaabley cqpapasttion i

[ 008%hjgRsd b?gdib'ﬁl@d% e pbRk RoRipdnera s Pyt R toRaSsflcareleh8r [@P) amidi C
pol ymer used, the pol ynmer can have a glass transition tenperature bel ow
aboutm@tplyingdy EWanpl e, the | ess pol ar thernoplastic polynmer can have a

| it t b bout .70C, bel bout ,60C. bel b
J0C. * (OB L JarpotnbEBarie oheah? PofeRHraple Sompiidhi fsSiled etein KRR o
usi ng i PREntAEt WRK @ mbRINGMmBert &sihSristig d96RY ol theioplRtie PR Rddscritied el |

known in the polynmer art. For exanple, the glass transition tenperature can
be detherein, thaispredding codfaciontetirthe pelamsrizigbleaomppsition and thei mplsrmemben can

scanning _cal orinmetr DSC) | | ' t and t h h
50 1 Pt gl S ol S e Ao cine R B0 BNy ol TR IR Be A 1. °°
[ 00860 aBsuteXBHMAn td NBoRol ¥y TENmE.aThe sprRAMAS | dokitidhs o the tfdlaneiZablenor e

mol d nmenbers conprising the | ess polar thernoplastic polynmer can have an
aver agempesiten a;? theolessapolat thevmeplastisopalymes canr bardeteanined using aASUtMI, fr om

bout 39 t 69 0 h l. ar.i h
ool yrsrrgdfh @9 i B8R AR KSopdy f VELREBE 47 b dpofindr i, o

t est s epimple st Spwadiap caefficikanvanbd daedmindiibased bn kiosurface ehdigy po thenmoldar t .
For exampl e, the average polarity of the EOl ymeri zabl e con‘gogi ti or} c;an be
cal culmameker (gs)n dhe syrfack eneigy 0 this rohurerizgpls; ynositiondoL), ad J8s yhgragialh| e

conpo %ér%io?ﬂxt e AREBLOLPRe tb}/)ll){':ngk?izg@@ ?E&tpogfigrf) AR b1d FnHeP %ng} ﬁf}h% feation

of the di Sperse conponent e‘tot surtface tensio

pol yneguatmint e conposition by determ ning the contact angle (0) of the

pol ynmeri zabl e conpaosition on Teflon (polytetrafl uoroethyl ene, PTFE) by

usi ng t he equatInsepding cogfijcigpsF qscOBUPTFE + 1)2 D GL
[0088] In yet another example, when the polymerizable composition described herein is
cured in a mold assembly comprising first and second mold members comprising a less polar
thermoplastic polymer as described herein to form a polymerized lens body, the average
adhesion energy of the components of the mold assembly (i.e., the first mold member, the
second mold member and the polymerized lens body) can be greater than or equal to about 55
mJ/m?, from about 55 mJ/m’ to about 63 mJ/m?, or from about 58 mJ/m?* to about 61 mJ/m?.
The average adhesion energy of the mold assembly can be determined using one or more
standard tests or assays which are conventional and well known in the polymer art. For
example, the average adhesion energy can be calculated based on the disperse component of the
total surface energy of the polymerizable composition (o), the polar component of the total
surface energy of the polymerizable compositon (o."), the disperse component of the total
surface energy of the less polar thermoplastic polymer (os°), and the polar component of the
total surface energy of the less polar thermoplastic polymer (65"). As previously described, the

total surface energy, as well as the polar and disperse components of the surface energy, can be
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72 WD 2012/ 006485PCT/ US2011/ 043283 The neasured di sperse conponent of the
surface tension (aLD) can then be subtracted fromthe neasured total
surface two20mN0648F) to obtain the polar conponent of tReTASRdIAOE28ENSI ON
using the equation: aLP = aLT _ G.D . The average polarity of the

pol y ' it L L l oV iIGhi ; nt
(aLp) R Bl P Bl O ek it b el T i BRr o FEBaaY |
anot hessembhnqanaheniearal dulreoadingrbe ieqadtios: conposi ti on descri bed herein is

pl aced in contact with a nold nenber conprising a | ess polar thernoplastic
pol yner as descyrjbed herein,, the spueadi ng ¢aefficient of the

pol yneri zi abl e 8L FPFI8H _a?ntfcft H& ﬁm?ro(lcﬁe%grican be greater than or equal
to abeyjgofl3 NYeMhoaneribers 1O BEPreih 2 bbifipli, fleRide, dohsiNsSentMly o, about
12 mto about 15 mN'm The spreading coefficient of the pol ynerizable

conposonsisyif thedessipelar dwsmpplastic fohemers desesibed ingbisydisstosgeen The: wembersd

usi ng one.ar re standard tesf.s or assays.whi.ch.are conventional and well

known “PHPYHES g%l lﬁwoq%{?tﬁ@rpgfaség( Bf?rlaf“e?,rs (?%‘énl\ﬁégrlbeé%fl o gu(gg}e F et rrll%ae %r%noqbe

det er gidieshdranads 8pida§ futdl iAGRerRdBlasHc pélyMbBecdmpsditiRERIEh Gashs etdigpleur f ace

energy of the poltyrrerl zabl e conposition (CO_and the interfacial tension at
D

t he i plasti¢izers aofi-fommingaiggmterantizititis agentpextandens, anddhe hke. bk @dditian ef sychs0

usi ng.t he,.equati.on; r eadi coefficient = as -.al - _ asj 00881 t.n_ yet
oot naeremts ticliv, RS, BRoReRrcpdMoat siBpositins el bs whaPRE R 7

cur ed pidperty HR kit ASRIGHEhYerGBdd Fbdhd hél§FeRN6r &F et dualRyrbe i mold
conprising a | ess pol ar thernopl astic polynmer as described herein to forma

pol yardmhed forared fiwayhe polmarse mglpdingdthe sjuality exi dhgyinokding perfacenpbiherimeldof t he

mol d assenbly i.e., th I hst | d . 1 Q d the
ol yr TIRg | Lo oty 3 Akt HES R, WP RS P SRRAEE AR | 7o,
about compoaltioid fooforpothe MdldnMémBers Othef gadymers @it cohdposition® chd balexpbdsed ltoml/ nL.

The average adhesi on energY of .the nold assenbly can be determ naﬂ u%i ng
one ofrepatsssush iy tpricxampleg drying Fpatmenisdh raducecwsiertagialhadee Neftchknown

int h?re?tgﬂc?\ﬁggg é% gﬁ% Rof&ﬁgerse?éﬁwﬁlgosi{i&?s @éﬁeﬁlf’egetpé‘&ﬁ(g&%tge{ga RleShokPhelbers

cal cul'a di sperse conponent o surface energy of
t he pdbywadr frarabithe polymeesort campasilony, ortdaa ipatae tho gpditgnf thd mokibnteotbats

surface energy of the polynerizabl e conposjton (aLP), the disperse
conpor@eddfor i RAIYHETs OF ForgresiEsy fylugmert %qvaééséogémoqﬁlﬁgﬁﬂﬁmeagf fhe
poly 1 ?r%?r?b and the polar conponent of the total surface energy of the
Iessrrgltg)(f gr t gfm)pl astic polyner (asP). As previously described, the total

sur f §0@90dner gy ,In ame \erhthplasthe hess polaa theamdpldstspmyl pecrcomyongmise adiydtdpbilisur f ace
ener gBé)’lytl(%éfirr] v leyg)o%gr%ﬁér%%fa%gg %;)I’ yrl#lse% %%%I/c%?n%%gg a mixture including one or more
polar polymers and 6ne or more non-polar polymers, such as non-hydrophilic polymers or
hydrophobic polymers. Useful non-polar polymers include polymers which are even less polar
(i.e., have lower polarities) than the less polar thermoplastic polymers included in the mold
member or members. In one example, the non-polar polymer employed is at least about 10% or
at least about 30% or at least about 50% or at least about 70% or at least about 90% less polar
than the less polar thermoplastic polymer included in the mold member or members. In one
example, the non-polar polymer has substantially no polarity (e.g., a polarity of about 0.05% or
less). The non-polar polymer or polymers should be selected to be compatible with the less polar

thermoplastic polymers so as to provide a suitable polymer mixture for use in ophthalmic lens

molds and mold members in accordance with the present disclosure.
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cal cul ated based on the Owens-Wendt - Rabel - Kaebel nodel. The adhesi on energy
of the nold assenbly can then be cal cul ated using the equation: Adhesion
Energy = WO[20CaD6488) 1/ 2 (5sP G.)]. [0089] The nol d nenbersTaBS3@uiokid3 her ei n
can conprise, include, consist essentially of, or consist of the I ess polar
ther mpgjogpt i %ﬁ%ﬂé@&ﬁh@'ﬁ@&ﬁbl%ﬁolyxﬂeﬁs%ﬁ n@dy%' QRI6Fed ih REMBRlHoMRMRAES
conprising the |l ess polar thernoplastic pol'yners descri bed herein can

f ur t heelac dhgmiopasteepodymersrie imgr@dcfenmh tﬂ;eplpmentydtsdome |1nclud@rwnbd>last ic
pol yner .c ositiQ for .exa astjcize ti foam

D gent Lo Relyel s, pEreblS Sulpet 608, Palyihy e ol ersiHirdieaBi i sRe dhoguch

i QT eqhicemiSaridimiaiel Yhk@HMMhd RIANETARPhASSf tRe RAY YORF t adtlc SlpméRd) be
used to alter a property of the nold nenber forned fromthe polynmers, or to
i mpr oved nérepolanpolymer(s) inHle proseant metdsend faol deentherrmanearp ovigetagd depeadudi ng
thequaI| of. the noldin surf es of the nold nmenmber ior.to use of
the | E2svpS Sy NN b thec g5 s Polar SHERBR S Pra ST SEPISE PGS ¢ 1 ons
to fogpRdfiendm an"ﬁ‘d‘[?%ﬁs) éﬁ}ﬂoﬁ@' bh@%béclﬁé 1689 ARAHal LPPSeRBIRYRE tRXRREFR O

treat nrents such as or exanp drying treatnments to reduCe water content.
The uslmlSOﬁ‘rmsld):ldeslglea@ rﬂrmpbtamdtml el ke dacters. cbm@osuetxammk, dher reintpolart he
propert nenber s forrre fromih ners ,qr QSi ti
ban | Reiyg}g@ PR TA PP GO CRb IR PRO SP R Y MR ABE B s
COWPO%sts' ol}ﬂﬁér(#)“aﬂg Ifoh%)owﬁﬁol}lrﬂer@ﬁ tihe ﬂHﬁLpﬂlé}%o‘Iﬂﬁé@Qﬁa}OEoﬁlbﬁse”@ d
menbers. I n one exanp | ess pol ar_t hernopl asti c pol yner can

conpr ileast @bony oppbaut 8% quméﬁ%, ?h@lt IQQ%S apeut 0%, loe eherp 15884 by weitghy ﬁﬁthemay
non? panSie St hehdal RS U8 Sotel BRI D Aot ko, Bikmlline

pol y n@b@md;&?f:@thpﬂi@rb Pajofampahty Rk Ss grBﬁth@l@n RBduY 5T byt dight DT ehemetuteess
pol ar % .e., have lower polarities) than the |l ess polar thernoplastic

pol ynef esp pelrppelamer(s) and nasrelarnebanery. fBapean-polar polymerekmay camprisgeat
Yo
Do DR ot YOR A RIPOON ol 76%, bRPRR0 bR R b ele ST B RPee ) O

t han tldssepbkaspolpnieds)addaronmmllaisably@nqm(h)/rrer included in the nold nmenber or
menbers. In one exagl}rj1 , the non- pol ar pol yner has substﬁgtl ally no

pol ar i(8492] e gThe gombingtion ¢f e ApHPRlaPAISMICHS) prd e, POIREPRIYMEHS) &80 Bo iRy ner
or pol I

ther nsﬁﬂ“?fs“?%l?;“%g Py e 8 S g L Do R AP ol PO pERMP I RES e
i n opldadt feast bempo]laolpdbfrrmndhasmh dvemgd:)polarityngmeteotlﬂarmeeqwltﬂo Pheapt deent

4t RIS CRPota 1o O T e b,

t her mgplnaghdué 1%%8815@% Tréiy 290 t@%‘BS@t 38, Lok BBoR 195 @ Hbo B 8% QDF1aBotR04 Ude,
without limtation, polyolefins, preferably selected from polyethylene,

pol yp &3l eneThq)omybmym@nef thengort-belai prlgmar(s) aidk ther pslar helymef(s) Tebe @l at i ve
anounts _of t.he less polar therno Iastlc r and .naon Iar ol yner (s)
et neomPineing oSG Biiboby SO mIERE i UK o0F BeRC PR Befin B dar 1 ous
f act ongast SneGibl@olyiferd RS ah EV&aée%iﬁarR? Ifdin dBvRE 02BYVAG labButBY yArdthS dveael oyed,
t he specific _non-polar polyner(s) | oyed, the specific lens material to

be enpelyisgof ‘thhéo@bé’@tlﬁmlﬁ @no uﬁﬂ Vo éteoboghi?%osusé\ agbfon exaraplan@omiabont ke

factors, , | e n C m nor anount,
t hat |ls/ } e%g é{hf}%@u toszﬁ{%ut g% er aﬁg utp]?))( e rqﬁ?%( gggf{)afb%ﬁte%/s pol ar
pol y mgo4%si) an"dhd’lﬂftrrﬂ@ﬂ)laitlcpﬁilym(é)sl)sed'ﬁbqoﬁﬁrtn<§16|Iﬁémb&k,ymarcﬁ@ sufiEes, 08! | se

at | east about 5% about 10% about 15% about 20% about 30% or about 50%
by weibgHy @ dFFFélbﬁﬁix]BfH?l@ @fe | s less| Belap ghermoplastic Appdymerks)pdhe rnon-polar

pol y maj or
Brounio bt pBRRiERS] R 3ERE Pherkidfish phOL RSP e PR RAIGRIRELSH, 2]
pol ar mﬂh@elmre(cﬁ)ncﬁadddmvesp@haaddomkeﬁm bs presehin én the thepmbplastiodsyamaixtak. ey
conpri se at | east ut 50% ut, 60% ahout 7Q%._.aboyt 80% or ahout 90%
by weiPgRtEXgnPien en%fﬁftmeé carp(’brcé?@ct&ﬂ iy allspyienshied)Siligae yAtogs! sgntact lens

pol ymers(s). 100921The conbi nati on of the non-polar polyner(s) and the

pol ar polyner(s) can be a
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conbi nati on of at |east one non-polar polar polyner with at | east one polar
pol ynmer, wherein the at | east one polar polyner has an average polarity
greater twearomooegdal to 9% and the average polarity ofPCrhms2@omnig28ati on is
from about 0.25%to about 8% such as, for exanple, fromabout 1% to about
7% f 0 0 0 g ai}ﬁ“l; Y l}ﬂl'ﬁ .

[ 0093 %Szggo%%idﬁgta%%ﬁ?ﬁ’ %ﬁﬂ%ﬁ%t&gﬁ%ol ymer (%fg)&a%déa?lﬁisegol ar ng‘%@‘?ﬁer (s)
can beurfacepadmpridingthe olierambplasticspol yraer pal the adibitier. The hgditiveswian fbe preskrtanst one
pol ar polynmer, wherein the at |east on ol ar.. pol ynmer has an.average

pol ar fhehermaplashe as 2 guyes (B aa%ﬁ%&exg@?&?eaﬂ@ aliehay s%éf‘eefg%ﬂﬂat? iR Wcm@glpﬁe
conbi gat | ' A X R bBKiddRiRn dryom
about ﬂ%ooltgglg 8%{&67{%%3@?%%#5%% ((b)ﬁlgggslh}?é %gﬁ;%@?%ﬁ]pg%%ﬁctt %% to about n4°rq or of
about datoldd 0l Hdleasedher bathp daysddénool el amitedelanpedifent maldingrsurfacdsdomprisiags,

nol ding surfaces, or both, ~as described herei i..e. . the less pol

e i BETIR S0 paamecsnd (RadABRE s eamPrRe thds A oE iR e @b ol ar
t her i 83 Wh hemBRIcd, 83Ndd18%4d6r BHR &% nore
addi {Tiegllggsstlﬁrcﬁ)gpglggﬁg%gémgd;ﬂe%gggélgfenl?ﬂ?lrrl}tthe t her 8rrlg)’;cll astic as a md}:S(,tur e.
| n ondemrllaplard deleaseddiiionimeldingamrfbecsahdteare isviestantially ideniica) twt mathoui thecone
hydr ogel..cont act ] en 2012/ 006485 / US2011/ 043283 bodi es 1o be y
dormol SESIVEIPF e Ll anoBeT B A B adh B & e G (8d 8 R g
surfages &IGmRTdEohN El6d ISNROAD MyaRiekl cHRhot "Bhs BBdiet RpneAdgyt #dtRelddd)edry
additives can be present in the"thernoplastic as a m xturé. In anotheér

exanpMdelensede aadtipthi ves deawlded end edrlénsed i fiohnoroddisg neyrfapes gompdsiog the

cosnet, cal ly .accept abl e, cured..silicone h ogel .contact . l.ens..bodi.es en
S i i R R R T
sur f agBRofPARIrb Sl REnthtSleAdIBSdIRPN R dr§ defloYd¥a! digniéldnb&d, dd Bbihl U¢ deawldednpar ed
to the yield of cosnetically acceptable cured silicone hydrogel contact

| ens idelensgdefionr poldingosuttages they argesubswatallyoideniiah byt Withewbihgeadditivg

del ensed from nol di ng surfaces that are substantially identical but w thout
the adfitive present. In yet another exanple, the additives can be

ef f ecl{093] i N meshecéagnpld)ahd additind pregdit ad of Mbiweiwith dfe Bufmesplastic ipodyiter
hydrogel contact |ens bodies when dry denol ded, dry del ensed, aqr both dry
denol §arl cempriseconergyatorerformnef aifay and rsaeas, domgrenplany fiep dathheagidohfaiat i ¢

pol yner. t il S r . de i of

Eur o e s B0l UL OV cuBuchE PR B ibl TR bscl RS AR

del ensiaderstobd hobb adloyig dbainkd acydic chydedcartoadsdtuaradna disagraed)f @aesnihpat ar e
substantially identical by i thout the additive present, [ 0095]1n.one
exanplcatboxqdicasyd Fi“%/ér%‘i’egéﬁt at&’sa%\é (A% 06 RECSERE 1 'thﬁéﬁ?rﬁlé’lp}?ﬁ{ﬁ 28 y}ryr pB Ry ner
can c I : r é.a | oQr free
Fat ty DR BRI A0 G000 7 ot B3 Eolh FRUED OTHAD Bout S orHGHTbGu

conbi M2t dboet #%6f . As used herein, a fatty acid is understood to be a

| ong jned acyclic hydrocarbon (saturated qr. unsaturated). containing a
car boi@@@q aci d'*dEg! : mﬁﬂg’efsa‘fweaﬁﬁogu grpybgonﬁflété(gﬁf "b?'F%toHemOIng

t her myplRatides KABWHBY pdrfbrd FFORARALY akilloR fhe . 2ok texfin J—%’%&nﬁ ot (0%
from about 0.01%to a%out 5% or from about 0.02%to about 3% [0096] The

pr es empolymxir dnaterisd disslosech héreinmap e dsated yo Eaymvamioltem tereplastici potymest dibeg
procedur{as h{éovm t?. persons of .ordi nar sk{ | 1 inhjt he .tart.. georshexeargpla%, a
guant in?%} Bt ﬁ’éo%%ﬁ Vrrg? YRt éﬁlatfe SEEISES %h &r BRI EAHDYL A HBA8HS 81 8 m a
nol t eRyphih@ie RERSibRl. PRéy&Rmplel e Mdld eavifyn@hMBEIuas bh€ op Oy BBficdl afialiy
di spensed into a nold cavity in the shape of an ophthalmc |lens nold. For

exanplneoldingesurfated. daeiopiical auality analdiag sndacss cambe prsvided|as gampprgntyef efieng
surfaces. The optjcal al ity i - n '

comporttee S EblecRserB 4 p oS o Btk hESTE 57 S B P Baiineg g5,
housi ngst drthe adldifg taliggrEid Mon@cihefieshl@sic palymedfin themod divitg camvlienybe The
nol ten thernoplastic polynmer in the nold cavity can then be cool ed and
separ #ralgd _pd ssnaried Bomithgmelding machipe eberroved to @ SEtion 10 1S5RIVE 8 VebER Ue a
vol ume of
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WO 2012/ 006485PCT/ US2011/ 043283 t he pol yneri zabl e conposition.

Alternatively, the present nold nenbers can be produced by a conbi nation of
i nj ecti orworbtyeogssand nachi ni ng, | athing or ablating, f@ecTasanplogs2shere the
basi ¢ shape of the nold nmenber is prepared by injection nolding, and all or

a Porife Ifther) et} SleQBHg%é’i'tioH URhdrhMtiveB), tedesit ﬁ@?@&eﬁb&s&bﬁB@Eﬁﬁu@&d pEHOVI Ng

a portion mber, for exanple by machi ni ng ing or ablating
a por tmmhmatﬁort be imetidn meoldiag, anduntchasngllbthmg or ghdatingofiort ¢xampleywhareothet he
nol d ysed to ld an zone cont act l.ens For..in tion
ol i B Hiebe &8 i, Bokf PP ispineie e, bR bihian oGy sk RE Paffion b e
exa”pbgt’lca‘i gﬁalwlnﬁjolﬁhﬂglsu%&g a}é)plfe Ared %?Qeﬂi’i@{'lﬁg ERYREsn 6RthelfoldBhéthberNRE at a
tenperature fromabout 30 Cto a out 0C durln(g the injection nol di ng

pr ocessampld by tna@hmiﬂgy ladinn@ pt aldatilg aypOrWDIEOﬁJthe molémgmbety euqhmadi\mr agpartrifect i on
mol di condl [,ons (ﬁ slg npaﬁ rat%ﬁgl from about 245 C and
about HE7ELIORE0 H’SI“&‘? g';‘s‘? 0 °BUG3! goR " to about 270 C, feed
tenpe;(ﬁfgq] e frog gg@dﬂfongﬁ@dmg th® le%b@tﬂar Mnoﬁastﬁoé(ﬂ M6rs ie€& el tefdignmabout

60 bar to about 1 bar, and’injection speed from about 50 mmi sec. to about
125 rmns e:cam;de,tthc mmghtoal 8sadrip {pun thsfrreold[rmmmr lcan be eaintainpd at a tempceiuwe one_

| ess | ar . t he pol,y cJu din | east 0 er
an a H’c aB‘P‘ft i‘inge ﬁt ge‘iltﬁln@p 8%|”P§)g§‘§c8r8€ B ;}‘ d\fdvleqfotngweqb
opht hahially € Bfe dr”rﬁbl‘édbinﬂle Bltowisy nlubéﬂotneHloIdeg @bOndifbis adrTbe alsed: melt
acceptably wettable silicone hydrogel contact |ens. The ophthalmcally

acceplt@meyatmﬁr(ablabol@p%ﬁﬁa@ aid abaun 27¢ 4K, Apldingtemaerape fior1 shoua P33 ° C to
t h | |
TP caha e Kl BB 515, 2C (SUPUD 78 hotaFFTRANLEY fom, |

conpatbhitess lbhll €0 BBoYIIS0BA] andihjaetion egeed fr@h eibsut 60 anmi'set.conabduy di26gel
contact |ens that can be worn on a person's eye w thout the person

exper NEAEFIgddhropghhd P MM@PEtBat ant i al  di sconfort, including ocul ar
T adedn and %@y'exﬁﬁﬁg 4 RabiegiRORs0 é&aﬂth@ax@p@sﬁcwaqﬁg REhBA i 41y, @

surfi tt abi content, an’i a design, and
COﬂbllé‘a%t b@oldaeabér, 1n\Ahlaﬁibuﬁledffcht1vé hﬂ)rbameem dphthiabnicallyf melablbly wattableon a

patient's eye for extended perjaods of ti uch as for, at t day, at
| eastOPhthﬁ)é@'ﬁ leas, ingabine WS TRBARSEddp. #boBRaTHE b RSR A s BRlR e

r erm | | &bk tHne
sili c %El %%Aéﬁa%otﬁl g?{) Bﬁﬂer@g@y %ll)-c)éﬁl%)tt8 ﬁlgaxyu%ttgﬁfg?&ﬂg@g@]ﬁgf‘leg%’g%g?ﬂgt ed with
Si gnldphﬂahmcaldz,r nembatmle ll¢risnguchcas; rfem bxabaily,dara pplthal(ichlly eppepayible silicone

superl or e | t hel l‘FQ arcuate | esions ("SEALs"), or other significant
di scowd Fmically conpatible silicone hydrogel WO

2012/ [98@)‘} 85 PCT/ Alsa%lﬁé}éﬁ?% "ophthalmically compatible silicone hydrogel contact lens"

refers to a silicone hydrogel contact lens that can be worn on a person's eye without the person
experiencing or reporting substantial discomfort, including ocular irritation and the like. Such
lenses often have an oxygen permeability, a surface wettability, a modulus, a water content, an
ionoflux, a design, and combinations thereof, which permit the lenses to be comfortably worn on
a patient's eye for extended periods of time, such as for at least a day, at least a week, at least two
weeks, or about a month without requiring removal of the lens from the eye. Typically,
ophthalmically compatible silicone hydrogel contact lenses do not cause or are not associated
with significant corneal swelling, corneal dehydration ("dry eye"), superior-epithelial arcuate

lesions ("SEALSs"), or other significant discomfort. Ophthalmically compatible silicone hydrogel
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contact |lenses neet clinical acceptability requirenents for daily wear or
ext ended wear contact |enses. [00100] OQphthal mcally conpatible silicone
hydr ogel worbeatedsenses have opht hal mi cally acceptably weritsbiig/0siz8s aces,
al though a lens with opht hal mi cal |y acceptably wettabl e surfaces may not
neceg@tﬂ%t l¥nsQ§ h&l {a‘f)llﬁ§’ ’E‘%ﬁﬂemeﬁts for dhily GOACOAENABE WeGPESMES | ens
havi ng cepta wet t abl e surface can be understood to
refelentses a SI I | cone hydrogel cont act Iens t hat does not adversely affect

h fil | he |
e Al A GBS o P ™
wear 'gé&g%aﬁ% wetd é)E'l?rf §jraq)tﬂ§l|1 Tl%] RGHitH Gﬁlﬁhaﬂﬁué&ﬂy ea)é@eptib@}g Hekhkme Q{ukf@deﬁn C

| ens rise ens odies th ave surfaces, such'as an anterior surface
and aagyasit eetessariy mrealphthalkmcallise dorhmtéilen A aﬂncm@hﬁhbgﬁl cahtagt lgos bpiing e

wet t ab almc ens hsrfacsthat
opht RENFEAFAID aceaiapnropls Fube candb, Uity oERET o fosiippte Ridrogel

hydr Q hit 16Ad HaPHodNRr AavaFRIf aﬁh'étftﬁé:?e%r ?iﬁmae)f' £1eas w‘éﬁrek@ gok ek Aepree ahatur f ace
ens can be considered wettable, or to be ophthal m cal IK acceptably
t

wet t adssluhs infthe Hend @wmsrer eaxpemmsmg e wepertifg iscomfvpovssoriated wihtplaging toy assay
conduct ed g}mfol l%)vﬁ/s Ar] g Hal mc lens is dipped into distilled water,

r eroVEarRg B silifeng aydipeel ggtact Y Ut R of time that it takes for the wat er
fil m[ﬁ(ﬁO‘Eﬁcede dﬁhﬁfﬂﬁ‘lf&eleﬁéaeg%oﬁl‘ﬁ%@fe%s ib>d RS et HaR@ durfoedl: suckiauk &ih i@ up

time (WB e assay grades lenses on a |linear scale of 1-10, where a
scor eunﬁcel@nd ef grostetior ssutfeces Am wskil chereing rafnp ophthamicailys aecsntableowoitable t o

fall | ens AIeshV|n S as at
| s 0P RE drrersc 140 905 0 s, MR Bucd bt TR AL oS RHABRD weRAL
opht *Wétfﬂbﬂﬁi/Ir&fe@&@em%q@hyoﬁmicﬁt«ja\mfa)deaﬂslnoﬁéegu&ﬁbésl oft ¥ 1&RN Ab sgedkerd@d] ar m ned
by measuring a contact ‘angle on one or both |ens surfaces, The contact

angl sutfage dfe lansiganabe eonsideredavetiableoar tche eptihabmically asceplablygwetiabie it tet

d d -|
e RPN TR SRS R RS,
| ens 1&141i§ apBed s disK BN er, BdnGRATom tHeGRdtéry alklthe ﬂﬁn@tﬂ of theé thabit eakssifdrace of

a lens can have a contact angle | ess than, or, equal g)éaaib(out 12%8%3%%5
Howe kg watenfilre tq rcedectiemshelsns sustace isrckgminedde.g.» AR desakdipdinae kit er

th |
cont 200 eyl SRE gn Al S T30, RREIR B DL RO BBy R AR Do
her eidop 'tdkes 0p Bedvaldsioe nidrelscefalbﬁem thro |l etesd Mﬂensghavhg 4 8BUpodfanore than 5

t her mopl asti c_pol ymers have opht hal m cal | ept ttabl e surfaces
when Sgeands, Whraétaédeaséﬂa eonls tor  BYi ‘-’é“%]%blaltg %P%fl\ges%ﬁ‘i‘ al#@ OF é4t ment

o L NpnBafs REAES epBly REFIHAENAL! AbelifhililfQaA Q@ﬁé@éﬁ’ﬁl& Y$20d4A48283

net wo a oFyngrl wetting agent I n | ens body in order for tThe |l ens
t 0 havataopdrighadmommdi hotlatene purkivey. ¢ taithot asgle caw bs a dypameigar stagipsbiteett i on
of asuface treatnent to the Ien es r t he rese nce of entettrating
et woPRIcop EE I GHB E PRl g TRIORE G CRafERh oy eRivs B TE oG

furt r?:1‘?1%16 nl%@éls&nal‘ﬁ aﬂgﬂﬁ ghietdifyYreRr tb hfertRE$ “&Héﬁlﬁ@eéf 2bemectdehesiftacthat is
consi dered ophthal mcally acceptably wettabl e.
For example, an ophthalmically acceptably wettable surface of a lens can have a contact angle

less than or equal to about 120 degrees. However, in certain examples, the lenses have a contact
angle no greater than about 90 degrees, and in further examples, the lenses have advancing
contact angles less than or equal to about 80 degrees.

[00102] As described herein, the ophthalmic lenses cast molded using the less polar
thermoplastic polymers have ophthaimically acceptably wettable surfaces when fully hydrated,

and do not require application of a surface treatment or the presence of an interpenetrating
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[00103]In contrast, the use of non-polar or hydrophobic polyners as the
excl usive or predomi nant nold materials in nold nenbers for cast nol ding
opht hal mwol2eresms485i ncl udi ng silicone hydrogel contact Pemasg0110e3283 not
result in the lens surfaces of the | ens bodies so produced having

opht @tl,,,g,\r t f Vigi t nses
prodlli}c lggtlgf{né ﬁ&lﬁﬁ%?%&g}rﬂ\gh dll?tlog%(sjtgié cl@%%()d;ln-a? e?llﬂg} f"%?g@slgﬂ[ﬁ ga():ﬁlaéget o]
surf aphathhlmea:llyem:eptaiﬂy avettablle isngfacesr Hhmraappihn&temprfraeim&icc trgatmentivtsr the (| PN)

f | tt t |.uded bodi | t
of ¢ MG e v ebis bt THFPERA AR SENSEK 8 SRDIREK, WEGE BHUdD The e
opht RghMcebk XIS@CP &?H}réh!e{ Ynct&hE AR Gettdtiityfofl thy 1dhdupb&d: abole At1BGS1 tharids,

nost silicone hydrogel contact |ens bodies that are cast nolded in
non- pomsaderemeph’rhqimmﬂy@cq@ptajbtyewettﬂbleds and which are not surface treated or

do n include an | PN of a yrrerl wettln ent are not.ophthal mcally
accei@%lgg wet J%ﬁ%ﬁ%ﬁetﬁ?e f"1§$ nr?}‘)(ﬂp yfiffg’f'@ i€ AROIYTRER Behgcelugtve ot
' NON RO AindH® | XGTB 'm&teFA1 8 G nllcﬁﬂ‘sméﬂ?ééi's f&r cashﬁfé'ld?ﬂé‘@?ht‘ha]ﬂﬁl: VemRes, Gadhamg | ens
rmld refers to a contact lens nold that is forned or produced froma

non- siicane dydivgelr gcpnwu lcnspal mrnotnhmlt i theoltnpcsuefacq@oq»fythsrlebab@due& éAt act

| ens nmo n co r, or obhi c..po X

such PEOHESE By B conpghe kalln seBTy dheslR, SRR, B e ophbRn RER b
for ”%%cfu@@dnu%ngq{ohod&ér' 6’1511 oBlc m@@m{eﬂ%lsozire nabebed ab saethyeTREatfRfifsact
| ens nolds used in the context of the present disclosure include

pol yefthyéwing, oohdvecn iherpeneitig, nepudry § FODyofarpolynenawetting agentineydedHing
POl Y She! [0 o0 A6l £ASTBE s sybfale BRhlonPl T eRASES 6RNHREtnd RS Bligsm! ds

typi NI on- pol ar nol d

or a bQU(Siﬁ@ BpiRRAIGi Sy YAesptaBl, dvofiable Wihea fallp lhgﬂxlafedc onbhet wenisl mo@tr s1Eid$tmet 900
or nore, as determ ned using the captive bubble nmethod. Wth such contact

angl dwdrogeheasiack &mabo@smmaarmcest|rmi§%ln noncpala theymoplastis PoLymsr moidsiandne

accentitt JRobfihed BERRE L QSR spchude 6l v i pilin 08} ARNR ARALER M2l Y

typi %@hihﬁlrﬂi@al[}oiccb;&ulﬂyWﬂhﬂalwheﬁdhllwhﬁbae@t ably wett abI e surfaces.
[00105] One neasure of the ability of a nold nmenbe

|.udi | nb
CorprBOIHG a1 AT S EToinch riBpT-RoBT PRI Ead olehplTOIE i deRoRiFar ogel
cont 3}%& nllle%r&%n{a@t 'eﬁ%mgifg@@%o%%ﬁﬁ@?@ﬂ WerPdhd( @4‘&%‘?&% &%&m%@'ﬁ%ﬁ{ ) Mon-

accept at y wett a aces is the contact angle of the nold nenb
Cont golara@n gympmnc polgmed eThi;snanom +polar pmlamler:baseah tagact denginagld sars squm‘lsstr op

cont act a ant ont act an e bubbl.e cont act
angl é nonp ﬁ‘{é’fé?(ﬁ%@ﬂ% 1CPR nteén agxagpls, ‘3‘a‘ﬁm %B E{‘)?ﬁ‘]éd’aﬁﬂ“ﬁlanf%%n “Hptive
bubbl —to g kgl Medn§lesist 1dR-pola Gl BRé angI e
testenr%xg?og%qjeaﬁslg %d%ﬂmég-g DT n%%%lm]%fgp%lb{e 130vva Kal?ren Kagaku Co}@{:i '

or a déntastsleﬁ}smdm(mswdnmtthmntamxt@lﬁthﬁs&?@t)ﬂ§clmn¢)mpblﬁe palyethyleas ao@n@dw can

b 01 f t |
e oL, 5oLV TS, BEES ML PSR | 5P
of MYysymERRES cél'xta& lenﬁmfoldsst 1@Hh}dhéwmr0ﬂ{b@1&slﬁﬁ@@dldF6@Emﬂﬂﬁ hon- The

nol d menbers can be produced by injection nolding a thernoplastic Folyrrer
nol d pedargolyanerinmld ons hidronhgiel pelsirier metd mpy haver hstatis quéacp@ng}mf aheyt 9

mat er j al tof mth entiye r r tion
nol dlcﬁdn%{ﬁ’cfm [ u%lg ﬂé%( Wgygbﬁﬁﬁg hiogn“pﬁT %JCB%HF%&%%F CF%BV Igiso?‘gl shape
of t %hfﬂ&lrﬂlcnﬁfm:@r m%[iﬁhﬁé’l%h\ﬂeﬁﬁ(kﬁaﬂgllﬁbhe By dpgélt cdhiac't hensks produeedrimgudhegi on

of the nold nenper
molds, do not have ophthalmically acceptably wettable surfaces. Further, the surfaces of such
lenses typically do not have ophthalmically acceptably wettable surfaces.
[00105] One measure of the ability of a mold member, including a mold member

comprising a less polar thermoplastic polymer, to mold as silicone hydrogel contact lens having
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[ 00107] Typically, two nold nenbers are conbined to cast nold contact |ens
bodi es. The two nold nenbers are sized and structured to be assenbl ed

t oget her wo 20efios5a | ens- shaped cavity therebetween. Each/ustoriioesz8swo nol d
menbers can conprise either a concave lens form ng surface used to nold an
ant %Pﬁtrhaﬁx%a{lgﬁé‘cceﬁtaﬁy'&aﬁble%ﬁc&qgwcdn%$ ah Q6 OF gk Sl MeMbets edodt@ctnol d a
posterior surface of & lens. For the purposes of this disclosure, the nold
menbanghes tin nchulechmemieasstatdr pomart swgleasessiles dropfeontagtiangle, s pendant dnopnol d

mb f enal L d d t |d menb i th |
For mengac, MelEet & chh s Pt o canglic R P RRfEt cp B AME S B
MeNDefeasdrB® UsingSthe 2RPHRE Sl MRELITRARRGS BeaperRRmed ikl Pukified Waer ing a

| ens-shaped cavity therebet ween when assenbled with each other to forma
nol d cas@etrdrigle. tegter, snetnas ModaloC 4-IE mranfagbméd by Kaowedeaimen &agalgr Cporltd.

exanpl e,  nol nbl.i es risin re than,two nold nmenbers or. nol.d
mermb i & Kt DS R 00 meeaf 08B Qe ARprel, a1t ametiscns Poed abide, can
be uggdswgth the |ow polarity thernoplastic polyner nold naterials

descri bed herein. Additionally, the nold nmenbers can be configured to

conprif@W6ior e {Thapranses ofwast medingragilicone bydrogd contetiphsebody typieajlyebeginsd
ot ortigh O atepE et B of i Beterer 3 OR) SR bHbelahfp oo

ens surtrace, |I.
ei t Neferfbdr MEHeEmOId MemBerdWa b¥BHB@iced MOnRREeH AIdiBE RGhE M ddstic

[ 00108] At | east one | ess polar thernoplastic polyner can be used to form at

| eastm@ldanaterial inte mndd shaped cavities; by dathing the nedymermeld materdia 4o forrothe epieber |
.ol.d- . £ d
Phe’ ol TyUR60 of b oL EORAREGP S BT foRirk and Mo fek dBtfie B on?"

pol arhéliingftot fofm I8¢ bavlc BRIpd dTetbetold afenitet And ehd lathimball tor Pt af thbdetts 7%

The polarity of the first nold nmenber can be within about 6 percentage
poi ntiermping réglomel the majd Bembg second nol d nenber (e.g., the first nold

menb hav . |t f % n have

- poro0FP) oF CHBiRRyIH o m ARt art BBt OB R SEAT Lt erROBEE BRT, O

can heowndbldi membeautard siped ard sagaupditothe , assdnthied thgpther entlefire pddnsisbapedbout 3

percent age points, about 2 percentage, points, or abput 1 percentage. point

of t H8VISorherebelvesn. kaed ofdaciy %ﬁ@?@hﬁgépan KURREISA SN GPICRYR %ﬁ%gmvfgy of

the fd gL gh% ng%ﬂi’?f aft@brAGr AR IONERRLEL ¥okRg ISRTBrmARe SFadeQlsad id MoRl t he
no nmenber (e.g., the | d

secon first no menber and the second nold nenber

can bopbstérioresunfapolofira teps.oForathe upurfidses afdbis disglosateo the 396ld abenber 4with about
5% about 6% or about_. 7% . [.00109] As previ ously.di scusse n the |ess
pol arCOPF?é/FﬁG?ﬁ %@ift,g %ﬁ??%r rek“é@éﬁf’é‘?? ﬁ‘é&ﬁ’r"f‘ﬁgﬁxﬂb& & %?%{?%é lﬁ‘é\,\(”g‘ﬁ Rk e

mol d YRS "olAOREMBY Retht D chitVel Rnd EltaniSd) 3ReskeCia eferrel BT AbL¥ERA @dlda ol d
assenbly, the process of assenbling the nold nenbers into a nold assenbly

can fremberor @ongle moéd mgmbet. dpe st fnd scapd mokbmambers gan be stsustired &y formet ween

t he | d .menbers he fjrst | d d e con n be

L0 TR B St FRR SR PR CEREE OF sl oBE R gL s

pref expdthativel iBRU nefdes cotfiGidtionaniuchl asd fsregeaniple, aholde@sémblivd @mgrisétngf i r st
and second nold nenbers, and to an ophthal mc | ens product produced in the

| ens mergphen tweimajd membspeormgihmembensdhatrrg shined ¢ strugtyradediffprently thay ¢ o
form chapi cal co I QD el S d
remb RS RGPS P BETER a6 T hltly SRARRRRizaF JRERCmBld Wl |
bet weRRcritled Hendifl Additieatly, e masld anthiRfdahuwi hfigired e esmprise modedhareodzer s,

or other |ocking structures. In another exanple, a weld can be forned

bet welgrs forRINgIPEoReBIExample. froinglegold megghep fabe endigyred s camprist HEFSHAR d
menbe . j | f of

o o, RGEbAIEoRL B} ARk B e A R B B b ol
menbes emalaonteile ardd hembexanpl e, the nol d nenbers can be joi ned using an
additional elenent such as a clip, clanp or bracket. Regardless of the type
of connection used between the nold nenbers, the connection is intended to
keep the nold nmenbers in alignment during the curing process, and needs to
be capabl e of being rel eased before the denol ding process or as part of the
denol di ng process. WO 2012/006485PC}@U82011/043283 [ 00110] During the
process of manufacturing a | ens body, "before the individual nold



menbers are conbined to forma nold assenbly, the polynerizable |ens
formng conpositionis filled into the nold nenbers. Typically this is
acconpl i sWeadoteyoopisaci ng a predeterm ned quantity of thePpolusa®nioz2s e
conposition into the concave nol ding surface of the first nold nenber. The
mol d 1 Ly i 1%&5%%@?1&@?&&&%%@1@&& Eglyhi%? cGOBY &Xed ) HrA¥askhdiage of
the second nold nenber in contact with the first nold nenber such that a

| ensnsdldpeuntea\d.g.ya fisst horldrewnibet veesecohé nfald srembad os eaobelused|td fomsmbeths, t he

| ens-s ed .cavity  cqntaining the neri zabl.e conposi.tion..|f.us t he
con né]&&qagq?n_?bff% %%nthleg.{}ﬁtéﬁ&gé‘?%ﬁ a:ﬁﬂh)étsec&)rqé ‘%‘&58??8%& erPé’?ﬁSQ 8“3\?%& ever
Means,d1§ nRehte 44GHe paRfydTthd SecBRd Riofd MeklBr (Rl HtHTBERBMSabotlt PY:QB @bout

al i gnnment during the curi'ng process. As previously described, the process

of f ¥ Tlee pblerityonfidet ficsh meeld roemberi cg, bef withiax abgit &, peveerdagegpeints efothg

menbers to her, ui th | d permber s t.oget her | yin ressure to
the M8 aﬂmﬁgﬁgﬁr %BC?%J B %n@ﬁr”{)erﬁ.ew gfrgﬁegldf‘ﬂ?@{;?rh%%?ﬁé Hogaéﬁmiﬁg‘ﬁ@nber s
t 0get]ue rand ARPLLb BBl CthafBerl @n hBee APdIErFERITRBs®. 7961 Simill &2 ihk] poigityeF the
assenbl’y including the polynerizable conpositionis then cured in the

| ens-fubtapeld roemberycan defwithin abdwrs piyeehyageQuintagboyipt pelceytagopginiss akout 3
application of.a formof electromagnetic radiation to t nol SS |y
he) wrisyan 2oish gha Chstuties munrararorh” Graehefordal SEnf Rl EIR 2, o
t he RELHABHHIA MRS OAMRHIatiVAY, the pblafity SMbe SRARRIH BMbécadlbetdpproxithately
assenbly. The form of el ectromagnetic radi ati on can conprise thernal

r adi dhé same as the pblarityi eftthe sesond moldmemberfe)g.| thg st neald megthep pahthiesaeondf t wo

f f el [ di at i | 0 I
of ooy oo B b CLFDY e ARk The Py o ool . 1% 30, BBAR 82 D

mol d 2a6668%%)] dréboutTe). curing process typically involves curing the nold
assenbly until the polynerizable conposition has polynerized sufficiently

such [0REM]t he 14 erayiswslyndisqussash avhent the lessaprlargthermeplastis sealyage tatesials; y

fol | om di Si.ng. C rj nQGE t
resul &%’eggﬁ%lgt%‘g rlgg(gtt?g%&gf llngﬁl "@ﬁ’gglgo%by rf’;ligtrh:%(zi ;[lgl %%%O%%lﬁgszitﬁ géag¥a\{?ﬁe

pol yrnkércBatben aoannsldt dsssmbly Othe Iptbdeiss o€ rassewsbling ahe nohld/ ‘nettdrerd dite@ meldhods
can be used to separate the nold nbers of the | d asseBbI%\é.F ﬁ?s?

pr eviastembly gan Syther gomprisieitic gpal dPTyNE@CRBRFCHAR OF $7e AHPPREER HiF BPldy

| T quiyfleh §or ﬁﬁ:l grsﬁﬁﬁ)‘?@m Hef]ﬁﬁ&’q{e%c@nd)fi’llo)’(f'ﬁ%hﬁgtdcén% stRRfed W68 erilg‘Et
denol ding nethod 1s used, ultrasonic energy can optionally be applied to

t he |separhidd aifigr bbiag nastaintdsd egothyr, tirefemblys withbuthcaukieg debssardiahgapage tsst. WO
2012/ 006485PCT/ US2011/ 043283 [.00113] Dry denol din rocesses invol ve, t he use
of  mIEHAARG a1 N FECTSSoRT BeBAPETBorE DI g B D DR S ToToc AL

asse ! .Y ThnGleuekatpid, N AROMMBEMBEY ¢a8Be RERHgurdd 1611

dem)lr“j{; %"g“spélgggﬁgg‘?’l t hlgn&n%a'l %tagg)séenbley i ncl udi ng the pol yn%lrri zed Irérrllsa body
i s nahedhenicalc tatheniarh basedi quuitlit; skapehofaslemmnior efathiecmelsl mentbersnesneh agranan

| uti [ t he,d | di . typical |
s BTN ke N NN
LT qui ghoRidiéds BePwédherthe ol eeaiéis)8r BIhef ReRing Relibtaws B dhoticy ekenpledi ngld
process, the polynerized | ens body remains in contact with one, and only

one, @h henformggd bepragnrtheiverld menabers by ro¢liing eregionsofhrngyor marepktheoxmald e, a
dry denp]. di Qcess in I e 0 r | nber s
o’ derBRRrend bRo fg Barpls) G AR TSEREY S (RS B, biRlRAE TN
t he pgleamni Zmchd @ea tddshn i Botd bétaetn Wet Holdnaembers.Ha yenansthércexamphetie | f

the nold nenbers of the npld assenbly are held together at |east in part by
an i nneld members qan; be)iaingse Hsing @ntafditionplyclgmaplesuch “ap %Ircypdé]ﬁﬂpd?rnbraﬁlf‘gcess

may | i I i der
o pUSTeEss R BRI ERENCS il BB BRIl el (R eI [ plcha g
fit. tofkeepeharmott memberssinalighientndrihgabs endidgy pcesshaidindedg ¢ hecapabld efast i n
part by a weld between the two nold nenber %régﬂierml di ng may i ncl ude

cut t i Pang Klegsrshbetors ﬂi)ﬁ’e‘l‘“(%ﬁdlﬁﬁﬁ’é?cfs%ﬂqraf&?@i?aihfe R EPIESr ed t o have the

| ens body remain in contact with a particular nold nenber, such as either
the first or the second nold nenber, follow ng the denol ding process. In
order to help the |lens body remain ig contact with the desired nold nenber,
heat can be applied to the first or Second nold nmenber, for exanple, by

bl owi ng heated air on the back of the nold nenber. Alternatively, the first
or second nold nenber can be chilled, for exanple by blowing chilled air on
the back of the nold nmenber. An application of pressure to either the first
or second nol d nmenber before denol ding or concurrently with the denol di ng
process can also help the lens body to remain in contact with a particul ar
nmol d nmenber (i.e., the first or second nold nenber) follow ng the denol di ng



[00115] Either "wet" or 'dry" del ensing nmethods can be used to separate the
| ens body fromthe one and only one nold nenber (i.e., the first or second
nol d nmenbwo)owabsahi ch it remains in contact foll ow ngPChaSdendia8hg st ep.
As previously discussed, a wet del ensing nethod invol ves application of a
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Wien"a wet del ensi I's used, rasoni ¢ energy can optionally be

appl methbers arbeombigad tb fomek & meldmsserably, thepglymerizahdé EnpEorbung eempositiong t he
del ensi roce t 0 assiSt. i WO 2012/ Q06485PCT/.US2011/ 043283 rel ease of
he PDRS bty Hoid emEs Aabishll B b AcHEnIBhe: ReRBEPE AR IeB S CHE L

del egg 'tﬁwpol%rﬂgriia%lee@q?ﬁﬁbsitﬁﬁsinw oAbV ndlaTRGustagd ¥f tHeasf MolEgheided
package or tray and inspected, or can optlonaIIY be allowed to sit in the

| i quiTtie nmddiassemblyHe theatasstmbdershinplaging the conyvex mpldingasnsfaee ofiie sedond dnaldt er )

f iod of ting,. f | | h | ! pall
or " 1 dgPeh patast Wiihe B A iemosr sl B aREr il o Rimb8 pefiesh™ 'Y
cont gl Ied SH sE@nl NRoRE RAMERY tRE qle@s%a @ity @Bathintg theGolynideizable

1001161Dry del ensi ng processes involve the use of nechanical processes to
r el egempodigon. dhasadothe conugetiphds e foraredibetwrgn fisbtcandeseeend mpldimemberh by he

| ens ho is in.contact f.ollow ng the denmolding step. . 109

or ocadeser e iERERE Giey  ouF HCPalnip LRIRME BB P ekl A BN GIRFREC, e

| ens yRod)ink prodess MRRSHoRIEdEARFib&0 tHedftb®Es HfoPmingdhé bnnSetivh cai comipeise,0r an

aqueous solution, as part of the del ensing process. Wiile it is possible

t hat fer esemplienmslding ghepmoldemembers yegethengeluing| the mold menrbers tpgefhered apRIYi#L | d

assenbl y incl udi ng, @ _palyneri | ens. i t y

deleﬁgﬁﬁ C&Pd@ §§&q epg¥ﬁﬁﬁéé§%§%6ﬁ'Fggg%é“%8%¥3ﬁﬁgﬁggJﬁédﬂggJ%g@gg%rior

t 0 a télieyhed QipPRGHIPCIAMPEE e mlieRentbetl, ytedenol di ng process and a dry

del ensi ngi process are used together, the |ens body has not beggrsgzé{)ﬁ%ed to
n,

a i d0Qd1]for ekbavpld asserably ansleding theaelymenzable compasition, (fdben

til_af t he. : f ] th
ol o B hsd Bty BB TR IS bSO By o B )
| n orkcasmaphdic @didtign delthe1shold gssemtidyg Snchading rtho Ipokymdrizabls econfpoaitivacioum

apparatus to lift the polyperized | e body fromthe, one remainin | d
o nbErISTite §aUR PRl THTZABG § i BRVIRSE A cempoRiiomin e I ahersdapulsy oA, y

del ensi ' I &; j I RiRgosBlisprenber
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to at least partially break the [
del enight)gulpavioks Uy lighty ek eCombiaationsgofa twe yarnmote ddrnize bivetactromegasiige of

the | ens.body and the nol d er.to at | east tially break .the bond
ot veSaaG 3 avel 55085 ROTE HE Rt RRIrE ToTR ST oieaghe oS
Pr 0CqRSused 16 Nrd HeeRSid SsBhBEAS The QuriRPtploRs tppi BT HIING Dirffzeths mod a dry

del ensing process are used, the thernoplastic polyier used to form at |east
t he rmoscibly ustit flecpolpherzablecenpasitonotiast pedymeriagd rruffieendlyosuch Hbatrihe dens

I : i t t hal RBT).. .i ' Xt
o~ PepaKinG e dian e BE o iSRS coFiog RO Gnd g oot 28 o oS
for mpd chitd Yrodéds Aot RelItRecdnifete frédctiyn d€allShe péllyingriaablé cempaients det al
salts of fatty acids, and conbinations thereof. WD
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[00112] Either “wet” or ‘dry” demolding methods can be used to separate the mold

members of the mold assembly. As previously discussed, a wet demolding method involves
application of a liquid to a mold assembly including a polymerized lens body. When a wet
demolding method is used, ultrasonic energy can optionally be applied to the liquid and the mold

assembly to assist with the demolding process.
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1001181The silicone hydrogel |ens bodies cast nol ded using | ess polar

t hernopl astic pol yner nolds may not require the use of one or nobre organic
sol vent - baieedivmedssng steps in order for the resulting lPemasbadioexss o be
ophthalm cally acceptably wettabl e, although organic sol vent-based washi ng
st epgo¢AnB) Pe USRS demholdif %%Ess@@fntv@% 'thé Mseq{f ﬁ&hmﬂ%&l%’m&%@@é Ea)ardfé’{he

exanpl e, Jhese sil1cone %gdro el lens bodies are ophthal mcally acceptably
wet t ethemdld ImambemJOK/\tas maid) a$snmbl}u tewsssaubly indundng theqdodndncrrgzedq‘tmdmly In

sol ut} t are esse |aII fre ni ¢ .sol vent has a

ol acky denialGhe  broesStipitis T SH dngiReBoRe FlEREHE ISaaRgh isabftanol
et hanghiacted ap@nal hqu@d CsucH R§ aﬂ%@ﬁﬁ@ sSIRbML | '\A@&‘i cﬁsa%eélfdeéﬁd yolﬁt'i(ﬁ?d&flngaﬂie
organi ¢ solvent used to wash present | enses can include aqueous salt

sol utdemmi;dmgwplforc@s, zul typicalhysthe mnidl asstmhly isduding @hﬁspolymemzadderasd@dy hgshett i ons,

nf i.nat i th f d the
exangFen SgtEe B e BBy RaF ERieriaige 2Eshts Fafookfery USBRIE BifFte used
to W&ﬁ@ﬁ&l%eﬁﬁ&ﬂ%ﬁi béBRNE/RinsHR\EMEEL ikl ofeS ahk!‘dﬁ&&in@%’f th8&ko hidkd RieRbHeRL

| enses have ophthalm cally accep tablae/ wet fabl e surfaces when washed in an
aqueowed @orlngltd: therlen hodxdé@gnm@tanmta ry)demgldpgl precess maywendudegpquepgingsonsr

oy s B, e i Snetbick o W8 RROtE TRD I GpeRhers) hoBdR Neparile B8 TpO®" ©

vet t ghéhbdry, ledvintothe ERaRER [efObSyYinépactwieh si&CofQhe BHEMoRARhBers. If the
1001191Wi l e the use of organic sol vent-based washing steps is not

nec egBeldymemberh @f Hak madlé asssmblie grer hedd dogeshesiah lm@mm aantibyadn ylteiﬁﬁtt@rppaﬁil y

ampiebresp g G R Bes. TUA St B ords R meR P usPoRRE we SRRyl

t he |cﬁrb$>tlb@ﬂhe snd@df nfe@iBRM iABrdbi e @ﬁtﬂﬁlﬂe @Hold aretnbafsl dvayefesth edcmnantertﬁeak
macr oners Qr prefgouérrers or other materials; or to partially hydrate the
q

| ensébe puprémenss Bei @Olfbmmbéﬁ oftheymolst aaeimblysase heldttogeshey g dppst in part

Addi ty ; r ol ve

per f or rre%!'écl)% bte Bﬁé%gﬁ’? elpglrcligl% éshl%g’ng%nrl@aﬁlg% ?\rt(yrl&;c%s%&ﬁlﬁé ﬂ&eg{;%}gg} 9i ty
of theelﬂafmaﬂeﬁdll es to a |l evel above the ophthalmcally acceptably wettabl e
| evel achi eved based on the use of the less polar nold nmaterials in polding

the 1180814hodi edt mpybeistired toshaye s lsphbodyhiemiagy 1 canfast BB 2 partigWasmeld 5
poly éﬂlﬁ?rnﬁltcﬁr F@ithertt%oﬁﬁ%lj the @ec@ﬁ& Yiﬂ)ﬁd(mgfnb Jllo’@vlﬁ’% Qﬂe}ﬁ%ﬁfm Bﬁh%éogel can

capabl e ing in water or becom ng swollen w wat er .
al so dwéerwdhelpsthe)lmhs tbodpeenzaimat @miat withahe desirad noldvatember, heatrear daiapplisd um

t at t Kk b | i nked.
et erofhs BBt grsered malCRrEpe: W pnaln gy BBRE S EF 86 en MHopiek et MK
svel | abhBerOA i8mativay, Qhe fire ot §‘é1:om?_ bHo%d mRmibYEERAR! chitksd, B &hﬂlﬁl&{%ﬂf)@h&d and

water swellable, or (ii) partially hydrated and swol fen wt
2012/(@1@&418@P@Tr/th$®@qlqbf)ﬂmelmwber g¥n gpplicptigrypf yrelsgmh: & etthernidic Jwell dren

with wat I | i -f
hyarr g typidFueli6EE RELs EpalteCopnion R i 98 e iges RS o o
'si | ieanthelysly &gsrl 10 refainSinl dofiABEWN ArpaduldFBh 8 indmber &f.&! the tRstorRRESdc Ul ar
hydrogel that includes a silicon (Si)-containing conmponent or a silicone

(Si 0)meldrmembarhfpllowingothe demolding pigesspl e, a silicone hydr ogel is typically
re co LR idjcop-contain t Wi t a
Eydfggﬁﬁ I Z hy? g%el %S?e((?:ru rd or@elelﬁmﬁ o %hogseg%l g 8%‘% R Se&}}?r % g%]% F (iy

cont afeém ltE18ne AL bnldiong ndold infdniber ¢iod.) [ 6 tﬂrﬁg)rCs@dStirﬂClholldQﬂanbdhb'l Wath whigRfhi Sses a
silicone hydrogel materjial. [00122] A "silicone-containi ng nponent is a
conpdEBAtNStiRagongash fallqying tthe élﬁgpl% stepsiAs previously discussed, a wet delensmg

method involves application of a liquid to the polymerized lens body and the one and only one
mold member. When a wet delensing method is used, ultrasonic energy can optionally be applied

to the liquid and the one and only one mold member as part of the delensing process to assist in
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0-Si -] linkage. The silicone-containing conponent can be a nononer,

macr onmer or prepolyner. In one exanple, one or nore silicon atons in the

si |l i cone-wonve/mb43§ conponent may optionally possess i nPsomsS20momes3 for
exanpl e, may optionally be chem cally, such as covalently, bonded to, one
Or MR FARE fenk BEAF ALmSHEDhé WIS onBnolfPlenfter. FUMRD Wik e dve? [dERALIAg

radi cal substituents. The organic radical substituents or substitute

or garthe releaded ks bodys cant hecimmsediatgly hransfared tma pankagi of sayeand ingpegted, 0134aR1 R20- .

00123]." | " in the. cont ext . of | . d i bed_her e f
o t fPRABRIET S00uPOIE SitoRebe bl 67 e B ERting VRFLET Jorgkahlene by
Si ze Ryl vwdler§ MO BrRAN GFRINYe, for SRMpRCRLARH M6 réle4EEa iéﬁge@Fa@iaﬂ& Bt filRSi C

viscosity determnation in 1,2,4- trichlorobenzene. Mol ecular weight 'in the
cont éwdrasé. Ehepsmpemature a0f the delepsing diguidacanctlshbe coniroligsle duringe thegdelensingcul ar

wei ght _or a wei ght-average nol ecul ar weight, and in the case of
vend@?g%eaﬁﬁrf‘il\%dgﬁﬁltsﬂflgﬁg‘,e‘ wi ||l depend upon the supplier. Typically, the
basi J00f163nY SUSHy deKME FocsisdRVoldE IRy @t edlanicaNplotess @A teeald ehel ded

by the supplier if not provided in the. ack_ag{hgg material. Typically,
r ef erlenscheslyHeone the ang remaiaing|raeld wesngter svihiwhielnhedens boduds iareeptact fellewp® yner s

or p ners,perejn refer to t.he weight avera I ar . B

ol bt el e B R dRBrIne PR, B TR0l AlE W o Rtilbing RbIA, e
neas uh&batSiitgwlRh tREIHE BbdYOR if boRIRLegiARBhEced bolalRfuid, isGeH 46 water or an
chromat ogr aphi ¢ techni ques. Ot her nethods for measuring nol ecul ar wei ght
val ueasiueets wlwipnpes peedf theidplensing peocgsse WhileeHds gossile dhat) 3/ wiek dgpolding

nmeas . |Lj i . rLi . i ng-pai nt . Lon,

Doy 1 /RG2S Aforefid sk Aot B PLGRATS b iRd Besbmoly pOGELDE RSSO, o
mol eauhyabe weidPhior @ a Hheddlaringfprbdegd)tit is aasré esmm@nite abva dyademolding process

ul tracentrifugation or visconetry tq determ ne vvei(Pht-a rage nol ecul ar

wei gHirior tendpy deleasiepiorest) Whop @ frpdepeldingqraceas And'  dEX S RISING, ProgRss Afex " of

a h i r j t, € i f en
pol z%ggc%?lﬁéﬁgéxﬁvbg%ﬁftag gé!n%qsegg%ggsfhg )?SI i@?sﬂ% Eﬁnﬁ é%.&%%c?gggén%%onds.
A netwaiek ocan aquedusd soltitiem, amtibrafter piod Yems rbody cleaspleree niekeasednftomabothnmbldde an

g e ot
bet wegp ém%eébdua tﬁ@iﬂm[gy BESs RANARoRE (RERS 8 §dath@ HP&AnR! Bl e hout

destroyi ng 1 net wor 25] A "hydrophilic" substance is one that is
wat erpdlymenigdolenhbedyaifiroaf thenone rdnmainingtreold mmibapivithi whichhnpwasds doataet an

o b L Bl M B Gl R ot 010
def i nefhafsn@mdfl Mfe"ﬁibef‘ﬂ)V&trlGas@!ﬁaﬁifaﬁ% Bida¥ thebob&wvean theCiHealbR MEmB&S Ar bi ng
wat er. A hydrophilic polynmer is not necessarily soluble in water.

A
hydr obtideleosipg pyasess may inyelvs dhaghing 4 pryinstteel etwéandbe edgeeof the tgns body and
SUbSttﬁg trhglldl %efnﬂésrolougtl fnst Fw‘i\aqueﬁfeak the bond between the lens body and the mold

member.

[00117] When a dry demolding process, a dry delensing process, or both a dry demolding
process and a dry delensing process are used, the thermoplastic polymer used to form at least the
molding surface of at least one of the mold members of the mold assembly can comprise
polybutylene terephthalate (PBT), including mixtures of PBT with an additive, such as, for
example, a form of fatty acid. The form of fatty acid can include free fatty acids, fatty acid esters,

metal salts of fatty acids, and combinations thereof.
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[ 00127] A "hydrophilic conponent” is a hydrophilic substance that may or may
not be a polynmer. Hydrophilic conponents include those that are capabl e of
provi di ngvat20128me485f r om about 20% (w w), for exanpl e, awrCrramseiifoni2es about
Zﬁ%(v\/w) wat er content to the resulting hydrated | ens when conbi ned with

t he n kel NQ i ddY, l1dddc C ' e
hydr AW?PC rmgglﬁgrﬂgé,b%ﬁygr O%FP‘%H? bﬁdgéér?’o%ezsfgm lﬁ(}d?%g%?%??%?e%gm{gé%g

hydr @plyinidr angids yiag et reguire dibuseanfi aneor trhere eoganidyalvandibasadowashingosienssin

hydr ophi | j ¢ _prepql. rs, gnd hydrophilic polymers may also,be understood t
B B R e B R ER R Ny R gasiood o
hydr %Bﬂ/hﬁt‘-&ﬁ&? rv&dsﬂmﬁ a«ﬂﬁbst 88 By AQPRP M FeaROWtapilief @r THLSERE Pubpdsed. Atdrve.
amounts such that the rmacroners, prepolyners, or polynmers are hydrophilic.
[ 001 283mAplentiesasiticonechiyeiregel dera hodicatares ephthalovicatly| asceptahly wesitgble folbongimgnd,

for exapple a compound with an average mol ecyl ar wei ght..l ess fhan qr. equal
o aBbatigg morb AL uRer L SARERatens it bresentipy B35 ot b fehiie” dan
COMPIshREnts Pn&l viidtite RtolbIMPAERMES of Q0laftcNAIBEhON EhcRideRiAs b RsdthAda!
groups capabl e of polymerizing to conbine with other nolecules to forma

pol y reiranol, peopandieetcribheagueoss soditings ossentiadlysfzereofsmrarganie solvent aisgd torwash
structures as the nononger,. [00129 "macroner.. refers to I um and hi gh
ol ol B SR BERE B s LN BT Gusen WS GP RGPS

f UnCt\if&fﬂ% a%érﬁ%ﬁﬂﬁﬁﬂ%n?foﬁf aglR YoTBfidkacb@BindfiodsUutheRQF, andOhe like. In one

2012/ 006485PCT/ US2011/ 043283 pol yneri zati on. For exanple, a macroner can be

a corpaemplt, one polmonerpolyméricawetiingr aggatsny| esaforrageaisgian bsf ugedoter waduthe700

Dal b I . " g J
pol y AEReDSEPEScHoRrgRck ot B AR hspaR R KR gRp bR T - Spably

Pr epGletEBle. sitfactts Qe eVABhdd GRan GGk Solfidn Gthatm@des oy hiadinahy gobupsic | n
one exanple, a prepolynmer can be a series of nononers or macropers bonded

t Ogetvlfl%?iI ging giaqnta pragormfoet %gls«:mSaﬂhuwlék@uh@ PPRYSTIG VRN ARy Bp@m gt agents
crosslinka .. For . Y
o oo sty RGeS il S NP o BRI sk Do 20°

solely upon the use of such agents.

[00119] While the use of organic solvent-based washing steps is not necessary to the make
lenses described herein ophthalmically acceptably wettable, one or more such steps can be used
on the present lenses, for example, to clean the lens bodies by removing dust or debris; to extract
the lens bodies by removing unreacted or partially reacted monomers, macromers or
prepolymers, or other materials; or to partially hydrate the lenses (when an aqueous solution of
an organic solvent is used). Additionally, one or more organic solvent-based washing steps can
be performed on the present lens bodies in order to increase the wettability of the lens bodies to a
level above the ophthalmically acceptably wettable level achieved based on the use of the less
polar mold materials in molding the lens bodies.

[00120] As used herein, the term "hydrogel" refers to a polymeric material, typically a
network or matrix of polymer chains, capable of swelling in water or becoming swollen with
water. A hydrogel can also be understood to be a material that retains water in an equilibrium
state. The network or matrix may or may not be cross-linked. Hydrogels refer to polymeric
materials, including contact lenses that are water swellable or are water swelled. Thus, a

hydrogel may be (i) unhydrated and water swellable, or (ii) partially hydrated and swollen with
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[00131] A "polyner" refers to a material formed by polynerizing one or nore
nononmers, macroners, prepolyners or mxtures thereof. As used herein, a
pol yrmer iwountgws4sdod to refer to a nol ecul e that i s norCrasamli®43283 bei ng
pol ymeri zed, but is capable of being crosslinked to other polyners, for

exanpl, G c;rc(iiﬁngﬁ); n%ﬁﬂhtw%ﬁ& sWOIRHERth {Vateg/ 18154 HYRE et Al HeGORNRBE hiy@de@Il adur i ng

t he reac‘t!on oners, nacronmers an prepol ymérs to form ot her

pol yﬁibiﬁsnd-ﬁeahyahbgeirn}riah&bdeﬁtia:ltymbexjmifme.hy{itm@ﬂ:ts2] An "interpenetrating
network" or "IPN' refers to a conpination of  t or re different

po: y 2] ijn ngy%eﬂ? YRS Bydrggs! c Ar asﬂllqogﬁgydré?\é@ PeUy n fHES9 gd’a?[éc.u&.: ,
poly 108iesC sdnl PR AodtRinidae t(RED)-Mdntdigide Or
e e R R
conposmgomht.t Rar kiangde,of sitivanabydrogeti isgtypisells erepasadebn spmbirieg apsiticam

L o BRSSP AL

ref ersnth@ RndPN ¥ Whiatt [R8CIRAINY £ Yikkdn %l%cﬁn?tcohﬁ@ﬁ fen@N@hich dongprides her ent
polyners is cross-linked while at | east one other polymer is

noln-tsiiinegd hy(;i_regbl(raxgia(lj.l i near or branched), wherein the non-cross-I|inked
poly | I strihbuted in and,held by the cross-Ijnked I .

nol eiﬁflgrfzfscal & SEeneRaRtaming HBWPSP%E £4 ?C}Wpé)&glbt&l"é}r?g?ta?ng ai[%éttoglgl[?sall—l y
Unex@—%_?l]at?inﬁ%%ef Ofhd NGk WBhthinid P& ntPRAY B i£ dRUMUT e mic@baes dro a

polymeric reaction product wherein different polyners are either |inear or
br anheps]ynserb&t and exsdohple wprichaumonr sifeer atafisrig thevkidicenancanining gmpongnt

2oL 556 B s L PSS, . SgPELIBY ThFyLF e BaBctgeeca ©

CONPIch$diAgy2 bBATERING! ¥Aebr Mbrorpahiy Mfica isibstinets (R1, R23lor slibstingedraiganichai n.

Egﬁéﬁg '@ﬁtsglgsq[ir':uen%sérJFhI;:e(Irgarnié (r)ad?cr; Sl?gsti%ugg{sgo(ar s%%)gtﬁgtgg%?édnicg;a%gc}al sSbOsti ulegt)é’ bond
may be the same or different, e.g., —SiR1R20-.
[00123] "Molecular mass" in the context of a polymer described herein refers to the
nominal average molecular mass of a polymer, typically determined by size exclusion
chromatography, light scattering techniques, or intrinsic viscosity determination in 1,2,4-
trichlorobenzene. Molecular weight in the context of a polymer can be expressed as either a
number-average molecular weight or a weight-average molecular weight, and in the case of
vendor-supplied materials, will depend upon the supplier. Typically, the basis of any such
molecular weight determinations can be readily provided by the supplier if not provided in the
packaging material. Typically, references herein to molecular weights of monomers, macromers,
pre-polymers or polymers herein refer to the weight average molecular weight. Both molecular
weight determinations, number-average and weight-average, can be measured using gel
permeation chromatographic or other liquid chromatographic téchniques. Other methods for
measuring molecular weight values can also be used, such as the use of end-group analysis or the
measurement of colligative properties (e.g., freezing-point depression, boiling-point elevation, or
osmotic pressure) to determine number-average molecular weight or the use of light scattering

techniques, ultracentrifugation or viscometry to determine weight-average molecular weight.
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bond or hydrogen), or adhere, unless specified otherwise. WO

2012/ 006485PCT/ US2011/ 043283 1001371As used herein, an "ophthalmcally
accept ablwol2ereg06435m ng conponent” refers to a | ens for rCagiScanpaseht t hat
can be incorporated into a hydrogel contact |lens without the | ens wearer
expef 0@%!]”9 OrA FRRQSK! BE " HEPRT %FE%%roﬁhﬁ@%nyﬂ{etr 1tyﬂ1<'SHI1 Liﬂédi‘l@ 1124 YtAElinks

irri atlo and the |1 ke. Ophthalmcally acceptabl’e hydrogel contact |enses
have agp firtned betwiédny palymep rhiihe by wobalcrt basds alsi by physscal ebnudSt,m duidragedo not

t ted with f t | |
Gohy 2084 oh ooy Egm nclude, B o T e SPERERwS (e, KaP indi &)
ot hefhin@ipdhdtding HetWbkC mﬁlﬂﬁﬂ hd whi@P 838 %Zmﬁlefr Q5 PhyQEARNEfarsMd’ Vith' a rs@édﬁas to

an organi ¢ substance has the a to solvate or dissolve at |east
one rpatyandraiich that thexeaarp Ifew aif dny covalgnt lb(mds batwesn thammrbat theepblymersroannes,

di l uents and e li t.in C ens body whi ch has not

pr evit5§ERaratEd HH’S‘E?BFBQFE&"@%& %‘F%Y&%@ﬁngﬁw& Kssing. In one exanple, the

mat enp@2s)s a rmt'l?yrdlr@dhlﬁé"%bét&m@% oﬁ@ihﬁbis&w&ér-l@%@ o Bhs S BRIty Got WateBt er or
an aqueous solution. In another exanple, the material is a material that is
not éLydmphnM @momdeha\mm afﬁmgotw\eatalsanﬁﬁm usuallyghenged or baveaglas agicties
solution, | 5 r{*aterl al has increased solvation in the organic sol vent
as cé’ﬁﬁ?ﬂ”@ﬁﬂlaﬁ W&f’ Ay an aqueous sol ution. Thus, the organic solvent in

cont §gé12¢1 t h S YC mRito PRIl AREE Gs G Redin hﬁd&in@@dy a ipSlyfek B&¥ihY én bfinigl vat e
or dissolve at |east one material present in the |ens body, or to_ increase

t he §on water end eapabilesafoibserbing waigr. e At krdrephilicpolymer it nqt geessaHE Sﬁlalbbr ing|
present |n o.r 0 one
e ety i byfap R o0 ity B GG GG e iy th i 000,
one mawkdral in the |l ens body as conpar ed to a lens body treated with water
or an aqueous solution. The organic sol vent nmay be used w thout dilution,

t hat [P@1 17(])0% orfyahydsophulic, eemponsat'riay hydropbdlis substancedhlomRY Pbmay Mot feidng
€59 dol\ifler A9d0RhHR L6 sf?én\fﬁ%mdé HosEHAIRE BT 3 mrﬁau Ingldt ek @roR Ao
aquec?u SOI u 1 ncP 8 an organi c so ven ener , an organic

sol Ve, aemd, for @katpkni least ﬁlofrea:‘liduy ZS%t(SV,/w))Wateheoméntl teah;et resuiang!hydmatedl to

sol vate or dissolve the at |east one material. Exanples ﬁ]fe organi ¢ sol vents
i ncl ders, Wihen sembined ity theoremagmpg reactive @or@ponegwa%vémpe HEORPOBE M |

' Soprﬁagglﬁg?@%ghﬁlb%) dffers, @ ?lfﬂ?rge ﬂ?ﬁb e t?,ﬁ?&éﬁmﬁy g{ebb@ﬁfe@"}@a&pﬂhb&col

met hy |propy ene gly t at and the’li ke and
m Xt obamérie ve @dmbikadd:ao thEhmft eHldeO@hﬂlk:amaanniérso rhytdsaphilic pmpolyuwnqgoanelnt

refers to, a. suhstance which has,the ity . to reduce the s ce .t ension
of wdteroph hilis p@xw| way velﬁohbe BPdeaﬁO%ﬁ a\? Q&Cﬁaﬁ?lgﬁ PO ﬂ RhoBE; ance
I's pr c]%p%ﬁg ﬁt{ﬁh ?ggfo:ﬂﬁﬂl@ﬁoh‘?&lemfdetﬂé '119H‘r09f1051@§0%h%e pfe@&t sHEdl@gfeant or

sur f act ant itates the watefr containi ng t he surfactant or
sur f amaemts suorfahthetmaoydraers. meradyrmersi onpolymers awydwphiliens body whi ch has

ggaz%gﬁﬁgsplc}l{ /%g%gl_ﬁrﬁﬁﬂ é?‘tggsd[o a rele%ﬂ/erlyafl ‘ftw %%lecvgr weight compound, for example

a compound with an average molecular weight less than or equal to about 700 Daltons that is

polymerizable. In one example, a monomer can comprise a single unit of a molecule containing
one or more functional groups capable of polymerizing to combine with other molecules to form
a polymer, the other molecules being of the same structure or different structures as the
monomer.

[00129] 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
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processing with an organic solvent, to nore intimately contact the | ens
body and/or nore effectively wash or renove at |east one material present
in the | ene 2bdpefssom t he | ens body relative to the wat @CTRiSRé1008328he
surfactant or surfactant conponent. Generally, a surfactant or surfactant

Conpgpfyﬂ{eri%&ﬁﬁl. 1R é?(ﬁﬁlgl@', raeﬁxtdérﬁnﬁf‘ chid®edd lcbﬁﬁ%n(pﬂle ]pHthﬁ:'i Iaith taR Setagat e or

di ssolve the at | east one material. Exanples of surfactants or surfactant

c onp ardetiudar iwetght 0€ fromi dbootiT00 Dationata awut 200 Delidwsni ¢ sur f act ant's i ncl udi ng
for of betaine, non-ionjic surfactants ineluding for of. pol ysorbate such
as gi‘?%gfbat e OPrePBIryH’fr oFefE'@I &ﬁﬁﬂgmﬁrﬂz%lﬁ B&Qﬂqsﬁ@%“%’ﬂ E‘&Bf’rnéloi%fu?ar

sur f 3l A LSmpa@Al, LASrdpolynddngl ukk& hete@ScahRBh@RT onel dt 1618 fEXRBRAIGroGHE 1AT NOr e
surfactants can be incorporated into the pol ynerizabl e conpositions

descohbexanye.ai prepolpmerasii beq deriguoiivontmsers phmdcriomers hondeditaghepsuskalatng
sol utj ons scri bed herein, and ,qonbi nat,i thereof .. [00140] Addi ti qnal
et | 1 PGAT TRlFUR SEmBES POLRFEATE RECERUIRANG. T HAvarBlT QRO L e
f or myl Bhipeiisd with 4h 80&thse HBREGELREigRNEefbithtn 6f eqiial 1Blabahts2, 00EDalfoxk. t he
present contact | enses. drogel s conprise a hydrated, cross-1linked

pol ye013d] syst enimdymer méfarg toatneaterial fenmeddyi pol imeriging ore o MAEIBORAREGS,y

The. PERETIIS MGTCONAr SIBpEs paEe: AT Erih, ABUSmEBRiopl 9 fe'
[ 00147 holebiHlE GaRid Adt cHRIBRIEY beindigolimeriRaN bt is cAFABRE bei crbsslinked toexketpl €, a

si |l i cone-containing nononer having a hydrophilic portion, .a hydrophilic
si | i pohyadrs,der rto othrer golyorens presend in & pelysrsizabip sompesitipm T HeriphR§mer

pobeds dor exsmnlerty et 3o .
ronoEt A" BERS e BRup TR A BrsHERT R Bkt PHRERR mof R B RARa?

or rnzbﬁ{pbgﬁon_The type and anount of hydrophilic nononer used in the

pol yneri zabl e | ens conposition can vary depending on the types of other
| ens-[00F33 ng neMbhiRlespangigating Retyakg or Nﬁ’rN | rekersitpg qombiationqf swe of rgore
provi ded her ei i § 1L 0, : e I.LLgsone
hyar e b bl b pEERRE K Y PR Rk Col RREIR L (g2 pbBpEatdl e o
macr agfos craxs-lipkep il yhrepresenus efl thenotherepithoutgrt substinytihllg geitlsout any icovlemte
those that are known in_the a{)t, and é)znpl %s f%tl e, crossl i nki nsg agents
are douds petormdiemhons N eai bebpEpesed SdI RIS ofcRRinS {PREInE dWo Fartaie
examleByorks, Bk G ﬁﬁﬁﬂ%@iti@ﬁrorqh% Hetratinb € MExaniptACIf IPRG | ihAfdk SiquvhiengpRyi de

ol i goner or nononer, such as, for exanple, tri(ethylene glycol)

di metsiracitancanscPNEESBDNVAPNES and bothg{IBNe gl ycol ) di vi nyl ether (TEGDVE),

et hyl ene gl ycol, di nethacryl at e EGDll\/A ,.and trinmethyl ene glycol
di rret[%]@@gl ate ‘A(TR%BéflkiﬁNT ?réé‘é PO BN RYRﬁE‘f% “&'ﬁéen%slgﬁggn%f’gggm in
the RekYRRS }%%ﬁﬁéﬁ iStbiernedindrog ?éas@&ﬁnﬁl%rtapbgaqérms Adil-&bbstiakyd @@ llinedrot al
amounts inthe W) 2012/006485PCT/ US2011/ 043283 pol yneri zabl e conposition,
such adrinched), whewinthe aomicrogs-finkewh pobner i9 dibwsbugdin and halﬂdmthq@wgﬁmwﬂ, or
from about 0.5% (ww).to about .5% (W, w), or fr about 0. 75% . about
1. 5%RANMS, OBy améiObfi‘fiﬂan scifte SHYT ﬁ’rétr it aB’l"S‘%%%‘S@‘F?i RAPMED 39 4 Ft\r%%tcl)ér@
examRxirfsblOfrofMhen&lvotihe nononers, macroners or prepol ynmers may
[00134] A "polymeric mixture" refers to a polymeric reaction product wherein different
polymers are either linear or branched, substantially without cross-linking, wherein the resulting
polymeric blend that is obtained is a polymer mixture on a molecular scale.
[00135] A "graft polymer" refers to a branched polymer having side chains comprising a
homopolymer or copolymer different to that of the main chain.

[00136] “Attach” can refer to any of charge attachment, graft, complex, bond (chemical

bond or hydrogen), or adhere, unless specified otherwise.
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conprise crosslinking functionality. In such cases, the use of an
additional crosslinker in addition to the nonomer, macroner or prepol yner
wi t h croswbDi2niaiaeegessuncti onal ity is optional, and the noROFAIS201UTALEI28ITEr OF
prepol yner with crosslinking functionality may be present in the
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t her ahd lenSbbdycamnipacidag al lemsdnids ¢tealed va thswatenah aneduesisdeBitionbdtie hrgasicn can

be based on a silicone-containi ng, nono and/ or si. |l i cone-pased, macr oner
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sil'i cone-contal ni ng” conpounds descri bed herein, exanples of still further

si | i conesusentutioniingudingrpo neganis sohant. naygeperaly safonganinsalyrat petasfenexangees can

be found.in U S. Pat. Nos. 3,808 .17 20, 5 4, 1.36 13,
2. 154ty gty B, B3 %?%?4‘,64%‘1‘{,%“%1, gbé‘?‘é(%‘f, "’r5fz‘8§’éﬁ fe aé?‘%@%éﬁ‘%g‘?m%n@
5, 9815 6ifiplesaB okbafic Balventd\iRtlugat wikodeUithit&ini @fvobos, e2007kA0AE 764/h Als,
2007/ 0296914 Al, and 2008/ 0048350 Al, all of which are incorporated in

t hei retlanol, risarirepanhbprd thepljke; shisrefaue. butieacsiats, dopwPrsRE Z¥sohgedyisdisent can
be a silicone-contaiin r. Qry.ap:-Sili - Lpi Nng macronmer or a
sili C(ﬁp,rgpgl%ﬂ? %ﬁﬁﬁg}r{ﬁetgqlleeg%ﬁ%%&g’ a[nadqeil}lfé %i{dgﬁi}?lggsﬁ@&%gﬂt ai ni ng nononer,

Macr que139]0r PrEROk}EsuréRtintiane suffadtart xampbaent’t feferk @b b aubsigncg extdctahas

structurengl): 0 7Nl-t-Prt CHO,; S R2 R3 .
the ability to reduce the surface tension of water, for example, water or an aqueous solution in

which the substance is present. By reducing the surface tension of the water, the surfactant or
surfactant component facilitates the water containing the surfactant or surfactant component,

when in contact with a contact lens body which has not previously been subjected to extraction
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(I') [00148] where R5 is Hor CH3, X is O or NR55 where R55 is H or a
nonoval ent al kyl group with 1 to 4 carbon atons, ais Oor 1, Lis a

di val ent Workizmgeggsoup whi ch conprises from1l to 20 car lpom/tsb@n®43285 from 2
to 10 carbon atonms, which can also optionally conprise ether and/or
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5, 99 §rekoit @mhcueﬁsesﬂaydroéﬂpbmﬁpmmyamed madssﬁnked)polylﬁ&&? é)@%ﬁé’(ﬁﬁaming

2007/ 0296914 Al,,.. and 2008/ 0048350, a ‘the di si:I osures of f\/\/m ch are

i ncorfi¢ranen eﬂ%‘ﬂ‘@?‘ﬂmb‘w‘? &¥eEP - hyfrogels|areenelyuesst BieRpte HoEh R Mcr omer

or prepaly iEhedSRY THE 18kt { gx%]&l?enw drb cfolQinREBIE %ﬂfh s &liaRIME ‘ﬁg&ﬁn conprise a
urated or acrylo

S|ngle unsat group, such as shown in structure (1), or
opt i 466142y can Hybephiict monomst.at Thathydraphiliscmphomer gaw hss foxs gsémpls, @ne at
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glycol dimethacrylate (TMGDMA). Typically, the crosshnkmg agents are present in the

polymerizable silicone hydrogel composition in relatively small total amounts in the
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i1 CH3CSIi (CH3 Iris ; and \ / MCS-M1 1 1001521 Ot her specific exanpl es of
silicone-containing conponents useful in the present disclosure can be, for
exanpl e, Boretmets§| oxy- 2- hydr oxypr opyl oxy) propyl bi s (t PCEaiSkehoii2exy)

met hyl silane ("Si GVA", available from Gelest, Mrrisville, PA USA) and

nyl si | an v, avai | at _
These o T B S P e

and a(wiveast fromebette5%dwdwi ptoi abotthieo ¢wiva), enfromiabkutr(y7 X6 Gerpw)Lto showtrl . 5%

struct u/re) gl §~ aggig fl I e@st I si | oxanyl groups. These silicone-containing
compoR¥s by veighte %‘HQE’ HPeHEAE FOMROSE 9Nt ure (B) cl ass sili cone-contai ni ng
compongiyd] Addlicht RahpHebAt be nfite bk floRsHeR! mdklonfepd6r ?Fégb@hiyré‘ﬁlay ,
conponents are provided, for example, in U'S Pat. No. 4,139,513, which is
i ncor pamptised crosslinkenge fitrictienalith elnesuchbgases fthe ane of & Gldiiofabreresshnfrein can

be reprgsented by Lhe followng exempl ary. BN Lt b Mnohif s ShriondP
and the monomer, macromer or prepolymer with crosslinking functionality may be present in
the polymeriziable silicone hydrogel composition in a larger amount, such as, for example, at
least about 3% (w/w), at least about 5% (w/w), at least about 10% (w/w), or at least about 20%
(W/w).
[00145]  Silicone Hydrogel Polymerizable Lens Forming Composition. A silicone
hydrogel polymerizable lens forming composition can comprise at least one silicone-containing
component and at least one compatible hydrophilic monomer. In one example, the
polymerizable composition can further comprise at least one compatible crosslinking agent. In
another example, the silicone-containing component may act as both a crosslinker and as a
silicone-containing component. With respect to polymerizable compositions as discussed
herein, “compatible” components refers to components which, when present in a polymerizable
composition prior to polymerization, form a single phase that is stable for a duration of time
adequate to allow manufacture of a polymerized lens body from the composition. For some
components, a range of concentrations may be found to be compatible. Additionally,
“compatible” components are components which, when polymerized to form a polymerized
lens body, produce a lens that has adequate physical characteristics to be used as a contact lens
(e.g., adequate transparency, modulus, tensile strength, etc.)
[00146] Silicone-containing component. The Si and attached O portion (Si—O portion) of
the silicone-containing component can be present in the silicone-containing component in an
amount greater than or equal to 20% (w/w), for example greater than or equal to 30% (w/w), of
the total molecular weight of the silicone-containing component. Useful silicone-containing
components comprise polymerizable functional groups such as vinyl, acrylate, methacrylate,
acrylamide, methacrylamide, N-vinyl lactam, N-vinylamide, and styryl functional groups. The
silicone-containing component from which the present contact lenses may be obtained, for

example, by polymerization, include one or more silicone-containing monomers, one or more
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-Si-- 110 OH [00153] Silicone-containing conponents of Structures (A) and
(B) can be used individually or in any conbi nations thereof in

pol yrer i 28bl2e1200m36si ti ons useful in accordance w th theCpriss@ntos3283

di scl osure. Silicone-containing conponents of structures (A) and/or (B) may

be f urdifk@neldntidify GRERINREL] 8Rc ‘Urtﬁlol%t s1l11@@t§tcdﬁ'ih@nlﬁ%a¢r€}5m%n%lrse%r rﬁﬂg{tﬁﬂ'@?' lic

monomer such as descri bed herein. used 1 n conbi 'on exanpl e, the
anmountthefeok |Silieome -hydrigs! norrrtgctclonq@@ rm@dlsed)fas Skesaribed rlere(lﬁ\)canebe based foora

exanpl g,. from about 10% to abgut 4 % w w), or r m abaqut %

to ggo% C%Wo?él%}g Bpn nf'lg‘%%hta f ‘bﬁ t BeRBG %r(évl %;jlc"“F unt
of si | prepslgmen Ahdk HyBpAIERAGRM S o%o!ﬁidnaﬁfep ra%d@@roéaﬁ&lﬁg %é&r LEXATRLE

f rom about 10%§W/W) to about 45% (w/ w), or from about 1 t o about

40% ( viovihe oter $i 1mneammng>%r(m¢un)ds tdescaibedihers /e tantpips of @rbnﬁmt}lemhmne-
speci f | c exa e use ne-con a|n| Co sef
a(F:) cor d&N aém%g ?nléenbsi'tzl ey h? é‘ﬁq%ﬁlslﬂq[ ° Blifﬁenﬁi fg’B?‘g Q&%@Eﬁ% t he
fol I ovd,8e8, 1718, Nl 26, 57®" 43B6N5E,ak 339833 4hsg su, Am@%@e 5mr4em e gat i on
publ i cati on number 2008-202060A, which is her ‘eby i ncor porated by reéfefence

in itsd8M, 1}7et53998f488 amlaﬁﬁﬁ 1675, anctsljl S. Pai) Axiplicativg Pablication Nos. 2007/0066706
Al, 2007/0296914 A1, and 2008/0048350 Al, all of which are incorporated in their entireties

herein by reference. The silicone-containing component can be a silicone-containing monomer
or a silicone-containing macromer or a silicone-containing prepolymer.
[00147] A silicone-containing monomer, macromer, or prepolymer can have, for example,

the following general structure (I):

0 Ry
R KLt Cly— 51—
Rs

@
[00148] where R’ is H or CHj, X is O or NR*® where R% is H or a monovalent alkyl group
with 1 to 4 carbon atoms, a is 0 or 1, L is a divalent linking group which comprises from 1 to 20
carbon atoms, or from 2 to 10 carbon atoms, which can also optionally comprise ether and/or
hydroxyl groups, for example, a polyethylene glycol chain, p can be from 1 to 10, or from 2 to
5, Ry Ry, and Rj can be the same or different and are groups independently selected from
hydrocarbon groups having 1 to about 12 carbon atoms (e.g., methyl groups), hydrocarbon
groups substituted with one or more fluorine atoms, a siloxanyl group, and siloxane chain-
containing moieties, wherein at least one of Ry, R,, and R; comprises at least one siloxane unit
(—=OSi). For example, at least of one of Ry, Ry, and R3 can comprise —OSi(CH3); and/or —
OSi(R*R®R*) where R, R® R* are independently ethyl, methyl, benzyl, phenyl or a
monovalent siloxane chain comprising from 1 to about 100, or from about 1 to about 50, or

from about 1 to about 20, repeating Si—O units.
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[00149] One, two, or all three of Ry, R, and Rj3 can also comprise other siloxanyl groups or
siloxane chain-containing moieties. The combined linkage of —X-L—, where present in a
silicone-containing monomer, macromer or prepolymer of structure (I), can contain one or more
heteroatoms that are either O or N. The combined linkage can be straight chain or branched,
where carbon chain segments thereof can be straight chain. The combined linkage of —X-L—
can optionally contain one or more functional groups selected from, e.g., carboxyl, amide,
carbamate, and carbonate. Examples of such combined linkages are provided, for example, in
U.S. Pat. No. 5,998,498 and U.S. Pat. Application Publication Nos. 2007/0066706 Al,
2007/0296914 A1, and 2008/0048350, all the disclosures of which are incorporated herein by
reference. The silicone-containing monomer, macromer or prepolymer used in accordance with
the present disclosure can comprise a single unsaturated or acryloyl group, such as shown in
structure (I), or optionally can possess two unstaturated or acryloyl groups, such as one at each
terminus of the monomer, monomer or prepolymer. Combinations of both types of the silicone-
containing monomers, macromers or prepolymers optionally can be used in polymerizable
compositions useful in accordance with the present disclosure.

[00150] Examples of silicone-containing components useful in accordance with the present
disclosure include, for example and without limitation, polysiloxanylalkyl (meth)acrylic
monomers, macromers or prepolymers including, without limitation, methacryloxypropyl
tris(trimethylsiloxy)silane, pentamethyldisiloxanyl methylmethacrylate, and
methyldi(trimethylsiloxy)methacryloxymethyl silane.

[00151] Specific examples of the useful silicone-containing monomers, macromers or
prepolymers can be, for example, 3-[tris(trimethylsilyloxy)silyl]propyl methacrylate (“Tris”
available from Gelest, Morrisville, PA, USA), and monomethacryloxypropyl terminated
polydimethylsiloxane (“MCS-M11” available from Gelest, Morrisville, PA, USA). Examples
of some silicone-containing monomers are disclosed in US Patent Application Publication No.
2008/0269429. These silicone-containing monomers can have an alkylene group as a divalent
linkage group (e.g., (CH;),—) and “a” can be 0 with reference to structure (I), and at least two
siloxanyl groups. These silicone-containing components are designated herein as Structure (A)
class silicone-containing monomers. Exemplary non-limiting structures of these silicone-

containing monomers are shown as follows:
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0 0Si(CH)
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Tris
; and
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;
" s
\/\){QESLO’):?\O-’(/\Q‘O’):HW

MCS-M11

[00152] Other specific examples of silicone-containing components useful in the present
disclosure can be, for example, 3-methacryloxy-2-hydroxypropyloxy)propylbis
(trimethylsiloxy) methylsilane (“SiGMA”, available from Gelest, Morrisville, PA, USA) and
methyldi(trimethylsiloxy)sylylpropylglycerolethyl methacrylate (“SiGEMA™). These silicone-
containing components include at least one hydroxyl group and at least one ether group in the
divalent linking group L shown in structure (I) and at least two siloxanyl groups. These
silicone-containing components are designated herein as Structure (B) class silicone-containing
components. Additional details on this class of silicone-containing components are provided,
for example, in U.S. Pat. No. 4,139,513, which is incorporated in its entirety herein by
reference. SiGMA, for example, can be represented by the following exemplary non-limiting

structure:
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MCR- MD7, Ma= 1132 WO 2012/ 006485PCT/ US2011/ 043283 [ 00155] Yet ot her

speci fic exanples of the useful silicone-containing conponents useful in
accor dancwowntdnos4se present di scl osure can be chem cal sPcersesiaoszds by t he
following formulas, or chem cals described in U S. Patent Application
Publ i cati on Nunmber 2009/0234089, which is hereby incorporated by reference
inits entirety. In one exanple, the silicone-dontaining conponent can
conprise one or nore a hydrgphilic polysil oxéﬁ§,'f(ﬁ)nponents represented by

general formula (I1), [3 0C31 16 " )i0 18% 13
OH (?
.__.sli_

SIGMA

[00153] Silicone-containing components of Structures (A) and (B) can be used individually
or in any combinations thereof in polymerizable compositions useful in accordance with the
present disclosure. Silicone-containing components of structures (A) and/or (B) may be further
used in combination with at least one silicone-free hydrophilic monomer such as described
herein. If used in combination, for example, the amount of silicone-containing components of
Structure (A) can be, for example, from about 10% (w/w) to about 40% (w/w), or from about
15% (w/w) to about 35% (w/w), or from about 18% (w/w) to about 30% (w/w). The amount of
silicone-containing components of Structure (B) can be, for example, from about 10% (w/w) to
about 45% (w/w), or from about 15% (w/w) to about 40% (w/w), or from about 20% (w/w) to
about 35% (w/w).

[00154] Other specific examples of the useful silicone-containing components useful in
accordance with the present disclosure can be chemicals represented by the following formulas,
or chemicals described in Japanese patent application publication number 2008-202060A,

which is hereby incorporated by reference in its entirety, for example,

o)

j— . O
Ao ot oo

0] o)

X-22-1625
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(I'l) wherein RL is selected fromeither hydrogen or a nethyl group; R2 is
sel ected fromeither of hydrogen or a Cl_4 hydrocarbon group; mrepresents
an i nt egewoab1daesss0 to 10; n represents an integer of PCOMS401m043280; a and
b represent integers of 1 or nore; atb is equal to 20-500; b/(a+b) is equal
to 0.01-0.22; and the confi gupgal=aomfordiglgdyane units includes a random
conflguratlon Exanpl es of such silicone-containing conponents are
described in the Exanpl es section of U S. Patent Appllcatlon Publ i cati on
Nunber 2009/0234089, inclgding Exanple 2 on page 7. her
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carbamate; trinethylsilylethyl vinyl carbonate, and trinethylsilylnmethyl
vi nyl carwonat2ocd8kanpl es of one or nore of these siliceceASeotAIIBI]Y
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00160] Such hydrophilic nonomers may be, but are not necessarily,
E:r 0s gp%mgmﬁ@aé‘gmggmpyl terminated monoX1—butyl terminated polydlmethyﬁm oxanés. Other

useful silicone containing components include silicone-containing vinyl carbonate or vinyl
carbamate monomers, macromers or prepolymers including, without limitation, 1,3-bis[4-
(vinyloxycarb-onyloxy)but-1-yl]tetramethylisiloxane 3-(vinyloxycarbonylthio)propyl-
[tris(trimethylsiloxysilane],  3-[tris(trimethylsiloxy)silyl]propyl ~ allyl ~ carbamate, 3-
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Consi dered as a subset of acryloyl noieties as described above, an
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m xt ur, f i ng nonomer is

N-vi nﬁ&%ﬁt%{ E)%Img(l?g O(Fé&gﬁp% Paﬁéh{‘)’ Oﬁ(gl?%l?dedgof VMA corresponds to

CH3C( 00N5TH3) Tl(é—lpﬁllylﬂmenlzable) Rem@ssitiprisefor tuse ak aleadribed rhekein amdyaingludg onenermer
content of the pol ymeri zabl e conp05| ti on IS |({} an_anmount ran about

0% t o 5Bty dsphebiss mpnoraers, inclydingosiy %@r fregobyqrgphippic awnpwr%%wiqs bl e
compog|¢ QRcoRETed &5&1%%%5 &5 i Gady V\Atatk(ﬁlnﬁ [19%&%&:{1?&3\%1&6‘” be

present 1 n an am)u ranging froma out 20% ut 45%
from abrdsutanﬁS&ér(vmﬁve)s thereaf) dutludid@o owthymetlefcrtlite, fompimatibasabf ¢we anrpmoeret | on.

O her _silicone-free | ens-form ng hydrophilic nmononers known in the art al so
may bé‘yg’iﬁpf“gtlHFé‘onP@GiséﬂTW&ed?WPIBg%d? exanpl es are the hydrophilic vinyl

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

monomers can be from about 25% (w/w) to about 75% (w/w), or from about 35% (w/w) to
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nmononers disclosed in U S Pat. No. 5,070,215, and the hydrophilic

oxazol one nononers disclosed in U S. Pat. No. 4,190,277. Oher suitable
hydr ophi IWO 2niosss wi | | be apparent to one skilled i nPChaiSaoti/043983 e
preferred hydrophilic nonomers which may be incorporated into the polyner
of t hﬁb&fteéﬁww,cbp%hﬁ abS\f! 4G (wa,? Q0 bbb C 60BN ARRN)S 0P URE Rfyrhbraplcmet hy!
acryl am de ( ), 2-hydroxyethyl acrylate, glycerol nethacrylate,

2- hydcompeditigl. net hacryl am de, N-vinyl pyrrolidone (NVP), and

M e

[ 0016%d60eht iﬁéﬁéﬂlerﬁz&@l@é&?ﬂlé’ fboﬁﬂ%t ar legdt SontS R rbﬁhiﬁ_@ kKintionhC %ﬂﬁlph od rsessie!
contact |enses ‘include those materials disclosed in U S. Patent No.

6, 867 Examplef 0 158§ @eizble déibhe) bagdsninsluds.efarl examppe; odnpdi agrylihempthesrglic,
contact | enses ch as.the present. silicone hydrogel .contact ] ense

el dey AR e R, S vy AP BRO O agRR O
Exanphgs 1 @tbatdid, | Ay Be,f ORGdylR8E1 @ N-Ghiy 6@ Ml N&/iRf1hdRITEIctiblcBondS 8ni N
crosslinking agents can include oligo-ethyl ene oxide di methacrylate. The

cr osslonakixagplegehe hydropbdicT BEDMAcTs THEDVEY[-GEENMNE TlEOMA asryligngontaining

conbi nati ons t hereof Typical.l t.he crosslinki ents.are present in the
ool y NPISE " ot PORBRE TRy HPY St iBRE JBPRITRID oyl Bxdroahific pdomers, may
andunfisenddived Be RRIIAIRFIsZMNi® £RAROSI tion, such as in an amount ranging from
about WD 2012/ 006485PCT/ US2011/ 043283 0. 1% (W w) to about 10% (W w), or

from 40060} 0. Such ydiophidicahenameayaaw/be) bubarefnod meedssantly,corgsbinking wgents about

oo Sperg s G 5 ey G RS b T RS by by L oerdlF

NONONMbntBivg1doR abiylfé-cotadingy nfonomet 1i9,a aithomed aoaAREhiND BEBIcryIRY ighipa
second reachtgg ratio that is less than the first react|V|'\tﬁ rati o. As

under $EBIHERCHL sdwsreinR iy Haprdally Rsisitl alkyd, arigarbepyl, and Xda O ornNotwhiehareo can

be defj . 4l he reaction rate constant of each propagating
speci glssggﬁagﬁéépﬁgﬁ%&%&en%éﬂﬁer to the rate constant for its addition of

ot her [oetsajrer .FobusilicamenhpdibgdlQnthenhydraplilic | dcoddpotientatar easiprisd&ilicon-free
cross-1linkjing agent having a reactivity ratio simlar to the first,
r eact DyflEophilig; mEnqsper; compoReRts CORMIISIAE| 4. A0YNG MOBAIES (&§-0AMARAME| Wish janc| ude

at le o Lkl t IgiSt, o 11 nk] - havi: a
react ?\%}?W t%tgﬁg :aﬁgﬂ]mar gft)(%git%ﬁea'}l? iaﬁéht?bé)! algtaic@l t?gﬁlbg%l:go?lggﬁg t etﬂgae‘%:lo d
cr osslgraipi atgha gesarbdmapositipnaandeac amidettyrntiats, @tcs) aid hydropghilih einybcangining

reacti ity satio. In certain exanples, the.lens precursor conpositiqns may
| el udbHeehS) mlisemer GifovaBP RO ORYHEE ARGRY| EIAIEL 1 H PRIO) A ACEA: o
corrpo%r(;dpg.ns may i nclude one or nore conpatibilizers, denolding aids,
delensing aids, wettability enhancers, and ionoflux reducers which are
r enov d0162] [ 00lesiaBye praylidi mynpeknt iivdhde SNoWwdimecibylaerylamdeon@A)n 2-he
pol yn%gfldrzo?c%tﬁyl acrylate, glycerol methacrylate, 2-hydroxyethyl methacrylate (HEMA),
methacrylic acid, acrylic acid, methylmethacrylate (MMA), ethylene glycol methyl ether
methacrylate (EGMA), and any mixtures thereof. In one example, the total acrylic monomer
content is in an amount ranging from about 5% (w/w) to about 50% (w/w) of the polymerizable
composition used to prepare a silicone hydrogel lens product, and can be present in an amount
ranging from about 10% (w/w) to about 40% (w/w), or from about 15% (w/w) to about 30%
(w/w), of the polymerizable composition.
[00163] As described above, the hydrophilic monomer also can comprise a hydrophilic

vinyl-containing monomer. Hydrophilic vinyl-containing monomers that may be incorporated
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conpositions, such as by providing two or nore nononer types with different
reactivity ratios in the sane pol ynerizable conposition, it is possible to
control twe2etmesss whi ch the hydrophilic and hydr ophobiPCT(US2@11/043283 | cone)
nononers react during the curing process, and thereby control the
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unreacted and partially Teacted h lic nmonomers such as nononers in
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pol yners, slightly crosslinked conponents, and the |ike, can be extracted
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| ens oduct emain present in the polynerized | ens body follow ng
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conposi tions may conpri se one or nore init corrpound

capabF@tap §Xampiest ﬁ‘M%“’BB‘ﬁfj MBPNYEETS JRclyfing %@f ™M zéB‘%iJ B‘Bﬁf)%él?etr?%n

Ther pldé,le&lators i.e., initiators having a'klck of f' tenperature, can
0

be use r' i nstance, exenplary thermal initiators that can be enployed in
t he plexe®s] poIAdMormhbXan;dcmpf)sﬂateriahwsi:dlm uwke 2ilizbne hydrogel contact lenses

b | [.B 00-64
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including nitrites as well as other types of |n|t|ators are avallahle from
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e.g., a strong UV absorber that exhibits relatively high
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absorption values in the UV-A range of about 320-380 nanoneters, but is
relatively transparent above about 380 nm Exanpl es include

phot opol ywwerorabbssshydr oxybenzophenones and phot opol ynePCTAisk@ 1/043283
benzotri azol es, such as 2-hydroxy-4-acryl oyl oxyet hoxy benzophenone, WO
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(RBZ4 ea ue 4, RB-4, or a copolyner of Reactive Blue 4 and

hydr o)oete8y | rmt hp@)ﬁ/idlr@% erdlzRBel%z HEDR aactiBp Uenddiohdty - inCt ther myEngrAable
tinting agents are disclosed for exanple, in U S Patent Application

Publ i campeyitions, sushag/byoreddimg WROr rare mesgper tpeswith Wifferentyeaptiydy aatias i n
its e t e f her ent rquse in
acoor dbring e bR Relatl e EhERaTon kR pOIIE t Sobkit o0 (AOSH Sl S e
pht halhgdipphilioeand lng,eirﬁmﬂbmh@e@,l siliyaaie) meongmeesnreacthdwririgcthal duning aproadss)| dndus

oxi de, chrom ua) xi des, and_vari ous |ron oxi or red, yell ow, brovvn and

bl ack thesetyr ontrepth yyetighikifesk the ssuliing polymesize }ﬁnaLem d& qnsypxampls. the first
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ye e

enpl o oyed, tinting agents resent in an am)unt rangi ng
f r om awodd, a0mdAoerhey av) crossliabautontfiting \w/ vihy! fonctaimeligroip), (and vihe sexoath dasterl 0%
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i Ngr edyid, & nfdroBfck by ErobdlinkBKloRthitIRg @nfeafalc}y%té ﬁiﬂéﬁéﬁal gfouphte cured contact
| enses fromtheir nolds. Exe enpl ary” denol di'ng ai ds include hydrophilic

si | i cdO$I] polThgl 1||@9|(érﬁéower reacting hydrophilic monomers (as opposed to faster reacting

hydrophobic monomers) can result in residual unreacted hydrophilic monomer and partially

reacted monomer (including un-crosslinked or partially crosslinked hydrophilic polymer
chains) remaining present in the lens body once the curing process has finished. The presence
of these unreacted and partially reacted hydrophilic monomers such as monomers in the
polymerizable composition which do not fully crosslink into the network during the curing

process, can provide wettability to the polymerized lens body. The non-fully crosslinked
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WO 2012/ 006485PCT/ US2011/ 043283 oxi des, and conbi nati ons thereof. The
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[ 00178] The present |ens precursor conpositions can be provided in

contai ners, dispensing devices, or contact lens nolds prior to a curing or
pol yrer i 280i20re/qo6436edur e, as descri bed herein. ReferringChaskotiosZBEG. 1, in
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acet aljgo1g3f hame fopaReriFabRUWoRtbositidnd G&Pildiaieordhide WHIE thY SEeM dibcRstesur e,
to have lens formng surfaces with sufficient degrees of polarity to

pr oduayslyo ipelude hyigting agent aitthergh haslhtated land clear lsphpiediets eeel doptempdatpd.abl y

cont adt o Ak dne ol fiett BRBRRE e A S AR R A Bk it

ol d p@ohig ks podota Tagmgagents a6 inodhdé, fsseabipie, NaAT RIu@ 6q@16avichloro-
| ens-shaped cavity. The nethod illustrated in i ncl udes a step 104 of

FIG 1
cl osi Rg SxdiByshpanthragiags. it 18-tedroredn| yI-ynipe-4dPribetavisliateethylsefopdpanilig]t 2

nb i i h |
MeMDer Rl 2 ug@pgﬁ%gitﬁgwsa%gﬂpgq. REIAIGE ]%.lgelg i@r@ﬁl9g?an%)?)§hqﬁe? 'St Iié%ﬁke%ﬁg[rg y >

with a co cavity. exanp reference to

t he pahy hpdroxpdthdmethatytane (Ri-d O ageM Al) d s bigf4efg RHnscttiaceydrggesthy i) shen¥azing

| ocated_ in {he contact hgns shaped cavity. [00181¥£¥ st?g 106, the nethod

i || us@ptRragynoge dregetive Bhie 2488 Brado; milable figs drrap Chamica! tompady BtBIsne0 f or m

| . ] ! . 20t ) _ P \whi ch
s o el Do | 9000 R e BORE | B rofond e AR G
| n on@4éx RepitevetBlec pORB e pt 7 ecpdlyane di Rdyctive Blus #land bpdrokyathyl gadthapylatct

| en i h n ntacted by a |iquid. rin ring,, the
conmonSHEMA g2 Bt MRS L FBerStalary Hofng etpinaie Ssclontt B cifoie

pol Yy gy § ZBferdt 1plieAsbh Publidstion NS 20810083 TFAY 1R BLIRGrTARKiSH RAHcdrPolakda

pol ymeri zing step. The curing 106 can include exposing the polynerizable
| ens pm deenigioty laswerp dyirefeoance.o Qsthdronitatdd tintimgagentseignese in aceeidandeonitiefifeect i ve

in polynerizi the ¢ nents of the |ens ecur sor gconmpositign. For
exanpPE-dsclreare BREMoRy AR S ments sysBe RBteiRsYaithe uF FoTprbalgwBl: (i on
t o polgyddar cEloffic-aBind-Sotaltot akide chtbihuay ioRldet, dddWarlou§hton MHTBEIfRIBEr
forms of electronagnetlc radi ati on. The curing 106 can al so include curing
t he corlbei brosvis andh tlarkosglgen Opageing ragepiar sugh sy Glenium déoxéds imraynalemtbe For
exanpl. Uf | 6 ur. 1 n.the en f nit e t her
nort eusfe bRy B RaRER s b Co IS ERR B PBERSE: PraRbiE

pol yneintiAg bt LambRSirédefin a@ranaft RALYMEEINZ gbduf 0. 1PO(W/RYtd abdilt 8 SLAMpay,i ti on
to a level such that the |ens en proces denol ded,

body wh d .g.,
deIen§@6@“ﬁé%%@ﬁ?0ﬁh@%%@é@%(§W§§P¥ﬂ%é@§%éF%?9“igméégégﬁéwa retaining its
| d . . T i zed
Tons HOSTARE; SHEHBkabf SApUGUER Aot O Pihon & PaemdIBHTSld B RAGKIR!  2°

pr oduohe i intore tingrodicwts giectiveain mpkting madre fimslei ramopalasfeths cared qontaot ldnsesbei ng
contacted py a liqujpd as part of,.a wet depolding or..a wet del ensin

pr ocediom ﬁg‘%/lr Rl Exerplaty,demp gp@@éeglgﬂ@anhy[siéo@ﬂ& SHisPRg, Mobradidency
remove dust or debris, an extraction process to renove a portion or
substantially all of one or nore extractable conponents fromthe

pol yneri zed | ens body, or a hydratiogzprocess to partially or fully hydrate
t he hydrogel |ens body. For exanple, a polynerized | ens product which has
not been contacted by a liquid nmay WO 2012/ 006485PCT/ US2011/ 043283



be provided in a |lens shaped cavity of a nold assenbly after a curing
process, may be provided on or in one contact |ens nold nenber after dry
denol di ngwof2otmessont act | ens nol d, or may be provi ded ®QTAIS2011/083283
extraction tray or other device after a dry del ensing procedure and prior

to a washin rocedure.. In e exampl e, . a del en I i ody
wni ohoRae At BBERA sl ARG P SE R wlf Bl oipSs B
extr agiiiedn sklediéd Ofrot ther grd@ i dofisibtingd bf thex&fl netheRyHilarbE diséptopariol qUAN, such
as, for exanple, a cleaning liquid, an extraction |iquid, aa _hydratian

| i qui propand, desabolnand eerabinptéansdherepHdlibBpishél proplpnediare dymiely” PSSRt WRi ch
has not been exposed t0 o, QUI 0 d Lm nent,
stoh 3eodE P RER aodnCl o WP, SR A0S S Bl BT GRIRENCE"
| ens, highér éoncentiitiohd of aiuamneat to,nRit doadvt hecessarily eithve owert foaoflexn saloes]y

foll owm ng pol ynerization. The renovabl e conponent can be understood to

i ncl utkducasy madulug and degreased elonedfinme ps Well & tyaggr| byeakairtimes (Y BSHES) grealst ot her
agent i.C c . : C i i i lized
280 ol U PRt B RIBBRA ATV AR ocly BRRBEMSRATBIN 200
under fhesathré dedchibbd e UK\ EPa0r NOD6, 86 HRUE, thevdisclosun€ bfithhivdy idiihdoepdrated timdts can
be renmoved fromthe polynerized | ens product duri ngf a ¢l e%ni ng, extraction,
or hyemrtaeiyoiergindveiirenceatn egrtain sxaeplese hegverTHigsPol aeasably corgposition 1s
renmovy &e%&_?%gponent can include |inear uncross-linked or slightly
cross-linked or branched polynmers of extractable materials that are not
cross{00178ed Silicéie-cdhtagting dediogeiobonticz dechseehat frequenty troferpd |ty msrsiliamkbone,

network, or matrix of the |ens body 00184] Atter curing, the pol yneri zabl e
conpobydrpasiscontagk lensesn oMany s 5’99%1?‘8@"%?11 ‘Pﬂ“@]"t e“?‘??c"f“ﬁché‘égdao% P8 Hi%‘&?ali’)]F
denol ¢j S: . I ; ating
o T e e X S R ol
cont athereed, andoatl leas ranz doydraphilicomdyomdih @s gesviduslyndespribak s Some saxhmples rofa

pol ynerjzed | ens body repaining.in.cogntact wwth_one, and.anly o )l d
rrenbePﬂlQ@'Ba_ (5‘?’3‘108%1 99\%3% €gs r%??gréé?l%_lﬁ Béne t“&f"t?rkﬂtlsmh?}‘ﬂé‘gl @ﬁsfoﬁB?ﬁkg E&A@?DM ng
the deomlfiddd LbPsfafilcohts HARIRITRIA Z8hfISASADafcISAl PAREREN A lerRfildofMaI NS
in contact wth just one of the nold nmenbers of the nold assenbly. For

exanplig lottafdcquod ylotrafilcen B, serofibeayA mayafileon Acandefilcon I1 Hrinjone gxamplet thgi t h,

t he | e nol d nber. or. be | ocate n, or.in contact wt the, femal e
nol dn?F‘é‘ﬁblé)rd.y \)\ﬁEnOPE‘ﬂHfI?‘cgE%SFﬁPF%?Yp WS@&@S qngerl?é: ea&‘,% PRETES f?‘?eﬁgWﬁhO&

pol ymaphiz@ton 8¥S abQahfadee fektiieRd tb NtHeOMNEChody, t & GricholP ! tHe NBrekdice 2666 ahas not
been contacted by a liquid. WD 2012/ 006485PCT/ US2011/ 043283 [00185] Duri ng
a del éneipaagtesting polymssicynesworke@PNE of atnoliymerienwetting geent indhe s bady HS éne

mol d ne r 206..is rel.eased fr ne nold nmenber with which it was in
cont a(‘f?rfnlgg: néhg‘ll}ﬁor}e*yéi{ogsfacloiléacggnép@}gl_ The | ens body can be del ensed from
the npdgr76p! d nemigliodsf haaufachmihg ophihdiniie beses, fbeeeadplg sdicondhgdroge! d

menber the pol ynerized | ens body remained jn contact wth foLJI %vg\é t he
demo| @prgcidensss, 1oBlusiaed Builty 1t eacgerdancs with thegpeseptlisdlenen sd @t Hintelsody i s
a_del onRathel SRTIBOHY 0P Oftn Bl rdhy sORIRIAG BY PEGSP Tichnd RhlcBWRH DY @ dry
del ensing process, tRe"resy tirng del ensed polynerized |l ens body Is a

del ensgahit ouypBrdrdech inputs ahd dytputsiof thdsaspsrd F1Gek aredtindteatddeid HIG. 2 FiGgui d.
[00186] The nethod il ]ustrated in FI 1 optionally. includes st.ep 2 of
washi gFhades a) Séqpsl%%‘wwn% Rﬁlé(&erlﬁgb% ﬁ%mbgﬁlt}fma?fi 9eH 4 BA 15‘8'6‘5%#‘1%“&1

L qui dhenhih c@flggphg iagﬁ)lé?rtﬂéﬂoglﬁf?é ﬁ(??;ner Fth Un 3R BaGe §Qiaif1?)“|5f ﬁ%%&)ﬁﬂl%""at er

or an agueous to clean d or debris fromthe lens body, to
ext r acd abde 7% (ise.bolbgs palar theoueplastic rpmbinadylas desdribedl dlereif)r dmrefeeence b thsody,

to fully.. tially hydrate the |, bady. .Th ' tep 112

bsul Pt diSpBin e polmeknals compgstioncan o ondtata it L SR £ o

2. Th%oméﬂ{i&gl SikRRs g eﬁ@tﬂpEgbiPMﬁbér&aBE S0 HyEbgeN céht#R | 1ehsaB Qurbdry
ody, a

including a polynrerized |ens N pol.i/‘geri zed | ens body renai ning i
cont acbmpositiomnBherpblymespaide compositonded dhstated dndlodyavelRmeahd0da

conducted repeatedly during the manufacturing process.
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[ 00187] After optionally washing the polynerized | ens body, the nmethod can
optionally include a step 114 of hydrating the polynerized | ens body. The
hydr at i ngwetzer/@é4sscan i ncl ude contacting a pol yneri zed PCErus2106y3285 one or
nore batches of such |lens bodies with water or an aqueous solution to form
a hyd i e hpas ,a SprépblyeiRedYsl qa&kuea@nt act

| ens E?igﬁggg&g%o% I nﬁflglnemg. b%hgnﬁe%?g(?gﬁbit%gp cglr? ygﬁﬂl_y or ggrtj ally
hydr atempésitidresuitable digr. polymerivatien ssplsed herein, the| pyesent padymerigableompogiosh i s
hydrated |n  ste is a del ensed pol ynerized | ens body which has not been

114 |
cont a%&isﬁ_)beée efrﬁif%as;ﬂ"?%‘i‘o‘?g’?‘ﬁe hydration step 114. In another exanpl e,
the pedorer i zedybRAgy, e polyth&Girable doMpositiel drMesd pRRcdrddr Edmposhivny ¥esidtzed
| ens Dody renmining 1n contact with one nold nmenber 206 which has not been
cont apblythehigedh befogriicuring o potymerization df the eempasitipni 1 Howewer polymstizablee, t he

hydrati on step 114 can act as both a hydrat.. step 114 .apd a | ensi.ng

Y e SBPosityof st srarson s aios mussy i st R Red A s8R Spdhong s

hydr apgghd Brotb&P 1 4né Analipled tRObyIyRictizetle IcoMpoliaely ndy eorfiprist & ry 204.
AR LN R v z_edbl gﬁfglbodyc\/\ﬂ?gh s hd;dram in%??zgﬁﬁ 114 i s
a pol yompineatl which beehmesontasslinkddi with wthed eemponsnis Whi die palymesizable

previ ousl y.been, contacted. by a |iqu.d, and t.he WO .

2012/ 6%2%%‘#&/%?% 1B osuangl oiRyad: 116 pgﬁ%r‘hﬁo‘%%"r{‘e‘s“e FPRsO%E BOPRIL

denol diRforsdne RvHiOS i MEt ASpelfhbri©weing OF cdniTvne Ikt wiitie flods 4ot [fO@d &8] Af t er
denol di ng, and optionally washing and/or hydrating the polynerized |ens
body, interpenastating pplymesic mgtveatk imthelens bodycer wiieh ismgither 3 pelyirgec yelingPr116 of

packagin he | e ed ophthal m c | ens product 214.
For eg%%g‘i‘%?ge %%W%Oﬁggé%%ﬁn%ﬁg‘?&%g‘%ﬁ@% a blister pack, vial or other

sui t alphga 78pnt aiThe fpréskmilenspredursor Compositiafs ocan papkaddedgn kotaindss, dispdnsag a
saline solution, including buffered saline solutions. In one ex rr&[ t he

hydr atdpvigess 08 [Fontpst Jgag Tpldk FEOR A0 &t BPINgayr BAYRSHEAION RIOSINR 133 é‘?eei‘}‘ by
| aci i | b i i : db
Pl ac! Adreth. ﬁl?%%%ﬁx{rggbfagl?top@gﬁl f?lds)fe&)\lf]\@grcﬁleh%. ﬂ?ﬁéuéé%% gg@p&@ﬁ%ﬁ #eg)@aae& BRLaG{sed by

a liqui or 'c ner w-t on ackaging liquid
whi ch fergfing Sutfaceb@lel) A rgpaakagidng mbkiua desnairfacé)ycli atfernaleswintact dems Mbld

pol ymeri zed | ens body which is _hydrate nd_packaged simyltanequsly, in this

exanpeenghes (be, withig ae?@@_avep@p@ ﬁ%’ﬂ“ﬁ%ﬂ“ﬂ’éfgbs E}gﬂ&r‘%ﬁ%‘? E‘Pflt‘i"f‘rﬁjge‘}‘?p‘f‘?@r@_ Bdtsl y

been S0 @&Pg@erax &d bay! %sth% 14kt RsYRBIA AEHbERSarb Bb¥ri 618Gtk Mehsi okON act
oné no menber ic ad

wth not previously been contacted by a |iquid,
wher e nipgtitiert Fer kegamplbodiy female tdoatacniensiolottl meniber has & lqus doradng surfave thaickage.

00189] Th i st k t.ai f th ht hal m
b oD Ahe 4P SIS Rt SBSEE h YGRS T T gontag. Al nhe
optio @@éonatcgﬁtaét]lgn%olﬁllﬁmﬂer i beQiABRIRd t6 BE&a RAGKAMELt RASHIdE] Mefmblests

product can be exposed to steri’lizing anounts of radiation, including heat,
such aspdsterimutcountactvieng moydmembendiFat iesample. the seronsldeantacs hensuneldampben

di at.i d t Like. . De ' [ d,
the. oubMesFaem (Prprisc BuoE BRC oy s 0B BotorBr Suie it RRRFRRy pheBed B
ful Iy diyeindc® lend mddtile, Btse@ml orithldwdldahembdithapaebagr derdfbinfial Bindadepns
body. [L00190] The present invention includes the follow ng

aspectl80E¥bodi riwthey inctgfatenss to theapgsent disslosiel/the firsh andjecopdmaldmegibers

ﬁy d-rrg ggﬁﬁflgﬁgégiﬂ \fznﬂéslﬁ eg% g/n%i oggtr?fx?porulhg Pﬁ é:gﬁgig%gse%{iaﬁsﬁaﬁ' fo?%BHsriétQQ aale§§ }!)dl&l‘o ne

thermoplastic polymer as described herein, such as, for example, PBT or acetal, and have been
produced, in accordance with the present disclosure, to have lens forming surfaces with
sufficient degrees of polarity to produce silicone hydrogel contact lenses having ophthalmically

acceptably wettable surfaces.
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providing a first nold nenber and a second nold nenber, the first nold
menber conprising a concave nol ding surface configured to nold an anterior
surface ovoaimmbsst | ens and the second nol d nenber coRpTitGs2019/08328HNVeX
nol di ng surface configured to nold a posterior surface of a contact |ens,

the mRig{sgg SUThefee Sbndlr 1RARSIAMNENRE id f1fochi SonRhelIPIRSHA Bt hgssecond

er conprising at [east one polar thernoplastic polymer WO
2 0 1 2/ ob&U 8RO tdIoah B/ @mms Bnwintdid assembb/r leayingoobentaat yenstshapainaatipuThe % t o

about 7% .the fir er and cond nol d nber ein figured
tot omeiied Wiurateiine R & FERER & Bipe | CEef RRER oCORtaehIERS 22018 SIS D ent v
pl aci pRcig R&b%ﬁ{abtzlé&l ﬁ&oRPﬁEBﬁBéﬂs i@ Borﬁ%ﬁiﬁéa@ﬁ ofhler & fdrR@S EorPAte 1&isImalane
nononer, Silicone nmacroner, l'i cone prepol ynmer, or conbination thereof,

and b)lssamblyemuh mmenﬂayﬁtemphhaped qavitpnelon exampde, f with trefepdnge rtenblér.; 2, the
bl 1z Dl d I th t act
ot BlaRRrre Al AR Yo e B S 208 i o TS AR okt B8t ween

Wi th thpe@eiwieri zabl e conposi t ion contained in the | ens-shaped cavity of

the nol d assenbl y; curing the polynerizable conposition in the
mol d H¥d8hbl y tAd stapr Hita theamiethed lilesddrated] ipndG. 4 didcludesceuring the @db@nernznbltehe

conpr PEPRGTSTEN fobgrts iy eged 1488 REec¥icth B B8, e comBiled B9 Qo B, e
l'ens Bosbh i9asnteibd ek m&@hslsymaf,ﬁsmmb&atedﬂﬁltFI@pb%s@wn%nlt 004.aAGnB KA 1'eor
surfaces without application of a surface treatnent to the |ens body, or

wi t hotlte polgmgriegetane xfdyais & mlmopede’drml ngntﬁ@t leos lbO(i}/ Phd}wahaa n0d| Bagdr i ¢

wetting .a |nthel recdng or
o | obBEREy A ol 1 BXFinic g be camepBins PRSPPI ieoiRERENT T o
ol di pglyrRAbeto fonh 4 }Btﬂ 1BesddenObadly N O hiie, dhe Eurti kY 2isb Q)etdﬁ&eraﬁooﬂ eabE aone
pol ar therm)lastlcﬂﬁ)gle ynmer is formed by injection nolding, and the nold

t ool DeWEerigINgoTeR- t rriae nkdi¢pean ing Uﬁlﬁuqxp@ﬁ%éheapolampe NS rRECEW N about

30 C d of
2oy ot nB0n 63 Fofls Lol EAARR LA amimerip o REBLIT ©
furt hefe tasppreasort bumpsdsizonof Foepxamblenghd haring| ld6acme itlyde etpesimgnthiehe

separating results in.the lens hody remaining in contact with one and only
one. oPORETEANE coRBPHtoRm HuRIY RGPS amespis i vt of Wampelet (UV) light) ampng e

met hog)fh%f fBfs eraéﬁtdﬁﬂaﬁgw %ch&’c 9 R eaiAE 06 &t Hfsgéﬁémg uir?g?e{h%' n the

step of separating t asse y conpri ses using a ng net hod

whi chcoapssitiats inramodxygedfipé o€ atartynqufgea—ﬂelecmwdoﬁmattheFommlxatans thebduying

cont ai1 8& 2 ;[xbc%r L1ne the p?gse}{ce of nitrogen or other inert gases. The curing 106 can be effective
to fully polymerize the polymerizable composition, or can polymerize the polymerizable
composition to a level such that the lens body when processed (e.g., demolded, delensed,
washed, packaged, sterilized, etc.) is capable of retaining its molded shape adequately to serve
as a contact lens.
[00182] The polymerized lens body which has not been exposed to a liquid refers to a
polymerized product prior to undergoing an optional washing process and prior to being
contacted by a liquid as part of a wet demolding or a wet delensing process. For example, the
washing process can be a cleaning process to remove dust or debris, an extraction process to
remove a portion or substantially all of one or more extractable components from the

polymerized lens body, or a hydration process to partially or fully hydrate the hydrogel lens

body. For example, a polymerized lens product which has not been contacted by a liquid may
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5. The method of any preceding or follow ng enbodi nent/feature/aspect,
wherein the nethod further conprises the step of releasing the | ens body
from t he woeomnmdessal y one of the first nold nmenber and wPhe/Useconds28d! d
menber using a dry del ensing net hod which does not involve application of a
i qu' ge %R)vﬁcﬂﬁ ih Qnéxslgﬁgﬁ'ed ca¥ify 3@&%0@%&5@%%%%8&3 may be provided The
nmet hod any preceding or follow ng enbodinent/fe e/ aspect, wherein the
met hodn buint drercoatwplensmeld member@]:ﬁeoﬂryvmrmldlgg ph Eheroeheatslenb mehh Obmay ben an
aqueous spl.ution essenti.al vent.to oduce

re ati| e ani c so
e e e Bamgh extraciion by ot Sthelerda At riraAS erimaE SoFRATORIY tfor
enbodh RRRhn g RO A SRS e ex%ﬁfeeh'@lefeﬁ?ed'"ﬁﬂﬂﬂ&deﬁ%ﬁﬂod%%ﬂ&h $85 nbystcat i ng
the | ens body, and, after hydration, the silicone hydro gel contact lens
body bergaced bwlaénqmdr@ndmmramdechmg beinodn ¢txtmstiothaay abother d@m prior to being 8.

The rret d| n or f enbodi ment e/ wher ei n
the abomest Py Adiuhl S e gsrad € sBrpBTRR S, R Preelop b A ot

ter eplipival Mdecon®ilations thereof. 9 The nmethod of any precedl ng or follow ng
enbodi nent / f eat ur e/ aspect, wherein the thernoplastic pol ymer further

conpr {¢H83ht |&ézstmdmeermdulemwbo@ewwhe@sfnaﬁrhemeexgmdpiocanhgmdt Igmay free

fatt d |
ot iRid uep i Compenédt Sigh B 3tlichehaind AR hdiont O P o ng
enmbodifEeiiapé @At [eps amegtremm@lc&n Seenb hat 8ah | eaRhRve® TS ithd Rhs Byt he

nol di ng surface of at |east one of the first nold nember and the second
mol d fadlaveng navmeazstmmaﬂnm@nmeblﬁ icomporeng cambe unddrsinodto ingluge unecagtsdut 13

N/ m recedl ng. _or f

e hbocTIRBRTFFe St A e pERES Reiled ROpARESS o BibeP peditl SMD Bave ngt, become

pol ymesvaléilyeattionagio st biHervie® ipfrobized rélmii‘fd)ﬂhtﬂel renmmm@r covhpdnentn) Fhei nyl
gr oup. 12. The net hod of any(”grecedl ng or foll ow gg . .
embodFemRMiablce eAMIPBICHS pt Blsovitfe Hederstoart th drofursr PieaBl cse RgeRives: drclpdingher

conpri f z
ool bt kdth e O ol P bt WRGER e BRbsErion,
t he pot ipdraiiGraploeedinep siiscussed herem Thuslﬁlate'ﬁals csfahhodnmfabmmonmoaemohang or

fol | owi ng enbodlnent/feature/asp e n use of the nethad resujts in a
yi el d“h‘*ll“d&clé’é‘i?f AcEsF-bRkedgpshant >hsf08f> é‘n{ﬁ‘?‘{g REPranghed &Of}'mﬂra ngexgéeté abl e

| ens @mearysra 9BE- BR8N 81 loth r@f*setfnffr boilBidh edatiidt td15hd Polymhitt and
if ¢ he

secon rrenbers ot h having a nol di ng sur1 ace wth an avera poI arity
of gr datkbont, metwark, eranatix bHthe%ens body.

[00184] After curing the polymerizable compositions, the method illustrated in FIG. 1
includes a step 108 of demolding the mold assembly. Demolding refers to the process of
separating two mold members, such as male and female mold members, of a mold assembly
containing a polymerized lens body. The demolding process results in a polymerized lens body
remaining in contact with one, and only one, mold member 206 of the two mold members used
to form the lens body. Following the demolding process, the polymerized lens body is located
on, or remains in contact with just one of the mold members of the mold assembly. For
example, the polymerized lens body may be located on, or in contact with, the male mold
member or may be located on, or in contact with, the female mold member. When a dry
demolding process is used, the resulting polymerized lens body remaining in contact with one

mold member 206 has not been contacted by a liquid.
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14. A silicone hydrogel contact |ens body, conprising: a
cast-nol ded pol ynerized | ens body conprising the reaction product of a

pol yrer i 28bl2e120036si ti on, the pol ynmeri zabl e conposi ti oRCTAIsRo11HI?g3 a) at

| east one silicone WD 2012/ 006485PCT/US2011/ 043283 nononer, silicone

macr o i r or, ﬁqp' [ oof - : t one
hydrol;@irl |5](S‘: m%@?%wgs;ﬁﬁw’ a o eréer?%&tlﬁ{ésolog g&‘g(ﬁ)’i i/ngfigqé)g?satc@ﬁg%lg@g in a
nol d ardEmembee Q0P ris seleased ffont slie omd ehoide mMearbeamdthawhiehdndvasth dontaohes, at
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Theor @f1iyCéH partially hydrate the lens body. The washing step 112 results in a cleaned, extracted or

hydrated lens body 210, as shown in FIG. 2. The washing step 112 can optionally be conducted
on a mold assembly including a polymerized lens body, a polymerized lens body remaining in
contact with one mold member 206, a delensed lens body 208, and can be conducted repeatedly
during the manufacturing process.

[00187] After optionally washing the polymerized lens body, the method can optionally
include a step 114 of hydrating the polymerized lens body. The hydrating step 114 can include
contacting a polymerized lens body or one or more batches of such lens bodies with water or an
aqueous solution to form a hydrated lens product, such as, for example, a silicone hydrogel
contact lens 212, as shown in FIG. 2. The hydration step can fully or partially hydrate the lens
body. In one example, the polymerized lens body which is hydrated in step 114 is a delensed
polymerized lens body which has not been contacted by a liquid prior to the hydration step 114.
In another example, the polymerized lens body which is hydrated in step 114 is a polymerized
lens body remaining in contact with one mold member 206 which has not been contacted by a
liquid prior to the hydration step 114. In this example, the hydration step 114 can act as both a
hydration step 114 and a delensing step 110. In yet another example, the polymerized lens body
which is hydrated in step 114 can be a polymerized lens body in a mold assembly 204. In this
example, the polymerized lens body which is hydrated in step 114 is a polymerized lens body

contained in a mold assembly which has not previously been contacted by a liquid, and the
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[00193] A quantity of a polar thernoplastic polymer with an average
polarity greater than or equal to 9%is provided in granular or pellet
form A pyotommoedsst he pol yner is processed by conventi @QaIUS20M1M¢328HN
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and is"used to prepare a plurality of cast-nol ded polynerized silicone
hydrodg&4. | ens bodies as illustrated in FIG 1. The average polarity of the

pol y le ¢ itien is fraom about 1%t o, about ..7%. . The, no| nbl i es
el GEBE e A0S Ao liR % shBBME i A ik MR Psf X
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the t \f)\ﬁcgg) %nda %'I:irs?gre %)gck?fviatl r(])? o?l‘x)elr %uﬁ‘ésoiee ggrlltXinEroalggé %Jlﬁll f‘vgﬁh{% of a packaging
liquid, such as a saline solution, including buffered saline solutions. In one example, the
hydration step 114 and packaging step may be conducted simultancously by placing a
polymerized lens body which has not previously been contacted by a liquid in a blister pack or
container with a portion of packaging liquid which serves as both a packaging liquid and a
hydration solution. The polymerized lens body which is hydrated and packaged simultaneously
in this example can be a delensed polymerized lens body which had not previously been
contacted by a liquid, or a polymerized lens body remaining in contact with one mold member
which had not previously been contacted by a liquid, where both the lens body and the one
mold member are placed in the package.
[00189] The blister pack or container of the packaged ophthalmic lens product 214 can be
sealed, and subsequently sterilized, as shown in optional step 118 of FIG. 1. For example, the
packaged ophthalmic lens product 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 ophthalmic
lens body.
[00190] The present invention includes the following aspects/embodiments/features in any
order and/or in any combination:
1. The present invention relates to a method of manufacturing a silicone hydrogel
contact lens body, comprising:
providing a first mold member and a second mold member, the first mold
member comprising a concave molding surface configured to mold an anterior surface of a
contact lens and the second mold member comprising a convex molding surface configured to
mold a posterior surface of a contact lens, the molding surface of at least one of the first mold

member and the second mold member comprising at least one polar thermoplastic polymer
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When the npld assenmblies conprising .
posterior surfaces without application of a surface treatment to the lens body, or without the

presence of an interpenetrating network (IPN) of a polymeric wetting agent in the lens body.

2. The method of any preceding or following embodiment/feature/aspect, wherein
the at least one of the first molding member and the second molding member comprising the at
least one polar thermoplastic polymer is formed by injection molding, and the mold tool used
to form the mold member is maintained at a temperature from about 30° C to about 70° C
during the injection molding.

3. The method of any preceding or following embodiment/feature/aspect, wherein
method further comprises the step of separating the mold assembly, wherein the separating
results in the lens body remaining in contact with one and only one of the first mold member
and the second mold member.

4. The method of any preceding or following embodiment/feature/aspect, wherein
the step of separating the mold assembly comprises using a dry demolding method which does
not involve application of a liquid to the mold assembly containing the lens body.

5. The method of any preceding or following embodiment/feature/aspect, wherein
the method further comprises the step of releasing the lens body from the one and only one of
the first mold member and the second mold member using a dry delensing method which does

not involve application of a liquid to the lens body.
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SOARLI TETm S were used to cast nold the confilcon A |enses, the
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hydrogel contact lens body has an advancing contact angle of less than about 100°.

8. The method of any preceding or following embodiment/feature/aspect, wherein
the at least one polar thermoplastic polymer comprises polybutylene terephthalate (PBT).

9. The method of any preceding or following embodiment/feature/aspect, wherein
the thermoplastic polymer further comprises at least one additive selected from the group
consisting of free fatty acids, fatty acid esters, metal salts of fatty acids, and combinations
thereof.

10. The method of any preceding or following embodiment/feature/aspect, wherein
the polymerizable composition and the molding surface of at least one of the first mold
member and the second mold member have a spreading coefficient greater than or equal to
about 13 mN/m.

11. The method of any preceding or following embodiment/feature/aspect, wherein
the hydrophilic monomer of the polymerizable composition comprises a hydrophilic monomer
with an N-vinyl group.

12. The method of any preceding or following embodiment/feature/aspect, wherein
the polymerizable composition further comprises a UV initiator, and the step of curing the
polymerizable composition in the mold assembly comprises applying UV light to polymerize
the polymerizable composition.

13. The method of any preceding or following embodiment/feature/aspect, wherein
use of the method results in a yield of acceptable lens bodies that is higher than a yield of
acceptable lens bodies made using an essentially identical method but using first and second
mold members both having a molding surface with an average polarity of greater than or equal
to 9%.

14. A silicone hydrogel contact lens body, comprising:

a cast-molded polymerized lens body comprising the reaction product of a

polymerizable composition, the polymerizable composition comprising a) at least one silicone

60



process was used to rel ease the polynerized | ens bodies fromthe one nold
menber with which they remained in contact follow ng the denol di ng step.
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Example 2 (Comparative)
[00194] A quantity of SOARLITE™ S ethylene vinyl alcohol (EVOH) polymer (Nippon
Gohsei, Ltd., Osaka, Japan)) was provided in granular or pellet form. SOARLITE™ S was
found to have an average polarity from about 10% to about 12%, and an average surface energy
of about 38 mN/m. A portion of the polymer was processed by conventional injection molding
into contact lens mold members. A polymerizable composition for producing comfilcon A
lenses was prepared, and was used to prepare a plurality of cast-molded polymerized silicone
hydrogel lens bodies as illustrated in FIG. 1. The average polarity of the comfilcon A
polymerizable composition was about 5%. When the mold assemblies comprising
SOARLITE™ S were used to cast mold the comfilcon A lenses, the polymerizable composition
was found to have a spreading coefficient of about 12, and, after curing, the mold assemblies
were found to have an average adhesion energy of about 58 mJ/m”. After UV curing, the mold
assemblies including the cast-molded polymerized lens bodies were dry demolded to separate
the two mold members of the mold assembly. It is very difficult if not impossible to separate
the two mold members of the mold assembly to obtain a mold member with a polymerized lens
body of acceptable quality for use as a contact lens remaining in contact with the one mold
member. The yield of demolded mold members in contact with lens bodies of acceptable

quality was less than or equal to about 10%. Following the dry demolding step, a wet delensing
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WBUT of the lenses was determined to be about 52 seconds, and the sessile drop contact angle

of the lenses was determined to be about 35°.

Example 3 (Theoretical)
[00195] A quantity of a polar thermoplastic polymer with an average polarity from about 1%
to about 7% is provided in granular or pellet form. A portion of the polymer is processed by
conventional injection molding into contact lens mold members. A polymerizable composition
for producing silicone hydrogel contact lenses is prepared, and is used to prepare a plurality of
cast-molded polymerized silicone hydrogel lens bodies as illustrated in FIG. 1. After UV or
thermal curing, the mold assemblies including the cast-molded polymerized lens bodies are dry
demolded to separate the two mold members of the mold assembly. The mold assemblies are
readily dry demolded to obtain a mold member with a polymerized lens body of acceptable
quality for use as a contact lens remaining in contact with the one mold member. The yield of
demolded mold members in contact with lens bodies of acceptable quality is greater than or
equal to about 50%. Following the dry demolding step, a wet delensing process is used to
release the polymerized lens bodies from the one mold member with which they remain in
contact following the demolding step. The released lens bodies subsequently either are washed
using a liquid comprising an organic solvent followed by an aqueous solution essentially free of
an organic solvent, or are washed using an aqueous solution essentially free of an organic
solvent. The washing step can include an additional hydration step, or a separate hydration step
can be included before the lens bodies are packaged and sterilized. The lens bodies are not
treated using a surface treatment to increase wettability, and do not contain an interpenetrating
network of a polymeric wetting agent. Once the lens bodies are fully hydrated, they have

ophthalmically acceptably wettable surfaces.
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release the polymerized lens bodies from the one mold member with which they remain in
contact following the demolding step. The released lens bodies subsequently either are washed
using a liquid comprising an organic solvent followed by an aqueous solution essentially free of
an organic solvent, or are washed using an aqueous solution essentially free of an organic
solvent. The washing step can include an additional hydration step, or a separate hydration step
can be included before the lens bodies are packaged and sterilized. The lens bodies are not
treated using a surface treatment to increase wettability, and do not contain an interpenetrating
network of a polymeric wetting agent. Once the lens bodies are fully hydrated, they have

ophthalmically acceptably wettable surfaces.

Example 5 (Theoretical)

[00197] A quantity of a polar thermoplastic polymer with an average polarity from about 1%
to about 7% is provided in granular or pellet form. A portion of the polymer is processed by
conventional injection molding into contact lens mold members. A polymerizable composition
having an average polarity from about 1% to about 7% that is formulated for producing silicone
hydrogel contact lenses is prepared, and is used to prepare a plurality of cast-molded
polymerized silicone hydrogel lens bodies as illustrated in FIG. 1. After UV or thermal curing,
the mold assemblies including the cast-molded polymerized lens bodies are dry demolded to

separate the two mold members of the mold assembly. The mold assemblies are readily dry
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measured using 1SO 75-1, -2. ARNITE(r) TO06-2022 was found to have an
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nol ding into contact |ens nold nenbers. A polynerizable conposition for

pr oduabﬂem@,@% bb&fh ﬁolcﬁ'ﬂé@lﬁeﬂ’\@ﬁh RpBRAEGed RAY bw%sopa%elptme RUSRGTEr @se
plurality of cast-nolded polynerized’silicone hydro | ens bodi es as

i | | ustas atcentactriefd @naﬂnmg hecoantaet wgh tl[m)dnwrmolyl mémb&reThe)ynﬁldl efatemilded mold

ol yne abI £ co t d I Si
AR TEor08.co055 wish e bBes B e ip atRRis eREe hon Koo RRu iR ' S "
pol yrr%ué@«mg%e afpo@e?hémfﬁg SRS elftlié‘# @%étQietéﬂylg%?ro%%se&cﬁ e Grédess Rf
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assenildsB&l using a liquid comprising an organic solvent followed by an aqueous solutlon
essentially free of an organic solvent, or are washed using an aqueous solution essentially free
of an organic solvent. The washing step can include an additional hydration step, or a separate
hydration step can be included before the lens bodies are packaged and sterilized. The lens
bodies are not treated using a surface treatment to increase wettability, and do not contain an
interpenetrating network of a polymeric wetting agent. Once the lens bodies are fully hydrated,

they have ophthalmically acceptably wettable surfaces.

Example 6
[00198] A quantity of CELANEX® 2000-2 PBT polymer (Ticona, Florence, KY, USA) was

provided in granular or pellet form. CELANEX® 2000-2 is an unreinforced polybutylene
terephthalate containing an internal lubricant. It is reported to have a melting temperature of
about 225°C when measured using ISO 11357-1, -2, -3 at a rate of 10°C/min, a glass transition
temperature below about 60°C when measured using ISO 11357-1, -2, -3 at a rate of 10°C/min.
CELANEX® 2000-2 was found to have an average polarity of about 3%, an average surface
energy of about 38 mN/m, and a glass transition temperature of about 46.7 °C. A portion of the
polymer was processed by conventional injection molding into contact lens mold members. A
polymerizable composition for producing comfilcon A lenses was prepared, and was used to
prepare a plurality of cast-molded polymerized silicone hydrogel lens bodies as illustrated in
FIG. 1. The average polarity of the comfilcon A polymerizable composition was about 5%.
When the mold assemblies comprising CELANEX® 2000-2 were used to cast mold the
comfilcon A lenses, the polymerizable composition was found to have a spreading coefficient
of about 13, and, after curing, the mold assemblies were found to have an average adhesion
energy of about 59 mJ/m’. After UV curing, the mold assemblies including the cast-molded

polymerized lens bodies were dry demolded to separate the two mold members of the mold
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composition for producing comfilcon A lenses was prepared, and was used to prepare a

plurality of cast-molded polymerized silicone hydrogel lens bodies as illustrated in FIG. 1. The
average polarity of the comfilcon A polymerizable composition was about 5%. When the mold
assemblies comprising ARNITE® T06-2022 were used to cast mold the comfilcon A lenses,
the polymerizable composition was found to have a spreading coefficient of about 13, and, after
curing, the mold assemblies were found to have an average adhesion energy of about 59 mJ/m’.
After UV curing, the mold assemblies including the cast-molded polymerized lens bodies were
dry demolded to separate the two mold members of the mold assembly. The mold assemblies
were readily dry demolded to obtain a mold member with a polymerized lens body of

acceptable quality for use as a contact lens remaining in contact with the one mold member.
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release the polymerized lens bodies from the one mold member with which they remain in
contact following the demolding step. The released lens bodies are subsequently washed using
an aqueous solution essentially free of an organic solvent, then packaged and sterilized. The
lens bodies are not treated using a surface treatment to increase wettability, and do not contain
an interpenetrating network of a polymeric wetting agent. Once the lens bodies were fully

hydrated, they have ophthalmically acceptably wettable surfaces.
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mol d afanobganicsoitent. Thegvdshing stepscanddglude an additional hydration step, or a separate
hydration step can be included before the lens bodies are packaged and sterilized. The lens
bodies are not treated using a surface treatment to increase wettability, and do not contain an
interpenetrating network of a polymeric wetting agent. Once the lens bodies are fully hydrated,

they have ophthalmically acceptably wettable surfaces.

Example 11 (Theoretical)
[00203] A mixture of a polar thermoplastic polymer with an average polarity greater than
about 9% and a non-polar thermoplastic polymer is provided in granular or pellet form. A
portion of the polymer mixture is processed by conventional injection molding into contact lens
mold members. The molding surfaces of the mold members have an average polarity from
about 1% to about 7%. A polymerizable composition formulated for producing silicone

hydrogel contact lenses is prepared, and is used to prepare a plurality of cast-molded
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5. The method of claim4, wherein the nmethod further conprises the step of
rel easing the I ens body fromthe one and only one of the first nold nenber
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invoI ve application of a liquid to the I ens body. 6. The nethod of claim
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hydration step can be included before the lens bodies are packaged and sterilized. The lens
bodies are not treated using a surface treatment to increase wettability, and do not contain an
interpenetrating network of a polymeric wetting agent. Once the lens bodies are fully hydrated,
they have ophthalmically acceptably wettable surfaces.

[00204] While these methods and devices have been described with respect to various
specific examples, it is to be understood that the disclosure is not limited thereto and that the
methods and devices can be variously practiced within the scope of the following claims.
[00205] Applicants specifically incorporate the entire contents of all cited references in this
disclosure. Further, when an amount, concentration, or other value or parameter is given as
either a range, preferred range, or a list of upper preferable values and lower preferable values,
this is to be understood as specifically disclosing all ranges formed from any pair of any upper
range limit or preferred value and any lower range limit or preferred value, regardless of
whether ranges are separately disclosed. Where a range of numerical values is recited herein,
unless otherwise stated, the range is intended to include the endpoints thereof, and all integers
and fractions within the range. It is not intended that the scope of the invention be limited to the
specific values recited when defining a range.

[00206] Other embodiments of the present invention will be apparent to those skilled in the
art from consideration of the present specification and practice of the present invention

disclosed herein. It is intended that the present specification and examples be considered as
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WO 2012/ 006485PCT/ US2011/ 043283 13. The nethod of claim 1, wherein use of
the nmethod results in a yield of acceptable | ens bodies that is higher than
a yield ovoacaptsbl e | ens bodi es nade using an essenti aCryuscaenyi2eanl

nmet hod but using first and second nold nenbers both having a nol ding

surf agfen‘ﬁ?}% &9’ W@ £ihe 9&1’ @lahll Bégﬁ’lft o8 R nGEntioRBRIRY indRYRY Byoth® Yollowiftg A
silicone cont act ens y, conpri sing: a cast - nol ded
poIynehnn&mhdeqnsmhmdyheﬁabr|S|ng the reaction product of a polynerizable
conposition, the polynerizable conmposition conprising a) at |east one
silicone nononer, silicone nmacroner, silicone prepolymer or conbinations
thereof, and b) at | east one hydrophilic nononer; wherein the

| ens body is cast-nolded in a nold assenbly conprising a first nold nenber
and a second nold nmenber, at |east one nolding surface of the first nold
menber and the second nold nenber conprising at | east one pol ar

t hernopl astic polymer wth an average polarity fromabout 1%to about 7%
and the | ens body has ophthalmcally acceptably wettabl e
anterior and posterior surfaces w thout application of a surface treatnent
to the lens body, or without the presence of an interpenetrating network
(IPN) of a polyneric wetting agent in the Iens body. 15. A nold nenber for
cast nolding a silicone hydrogel contact |ens body, wherein the nold nenber
conprises at |east one polar thernoplastic polyner with an average polarity
of from about 1% to about 7% and a region of the nold nmenber used to form
a lens surface has a total surface energy greater than or equal to about 32
m\/ m

71



WO 2012/006485 PCT/US2011/043283

CLAIMS

What is claimed is:

1. A method of manufacturing a silicone hydrogel contact lens body, comprising:

providing a first mold member and a second mold member, the first mold member
comprising a concave molding surface configured to mold an anterior surface of a contact lens
and the second mold member comprising a convex molding surface configured to mold a
posterior surface of a contact lens, the molding surface of at least one of the first mold member
and the second mold member comprising at least one polar thermoplastic polymer with an
average polarity of from about 1% to about 7%, the first mold member and the second mold
member being configured to form a lens-shaped cavity therebetween when combined as a mold
assembly;

placing a polymerizable composition comprising a) at least one silicone
monomer, silicone macromer, silicone prepolymer, or combination thereof, and b) at least one
hydrophilic monomer in the first mold member;

assembling the mold assembly by placing the second mold member in contact
with the first mold member so as to form a lens-shaped cavity therebetween with the
polymerizable composition contained in the lens-shaped cavity of the mold assembly;

curing the polymerizable composition in the mold assembly to form a cast-
molded polymerized reaction product in the lens-shaped cavity of the mold assembly, the
polymerized reaction product comprising a silicone hydrogel contact lens body;

wherein the lens body has ophthalmically acceptably wettable anterior and
posterior surfaces without application of a surface treatment to the lens body, or without the

presence of an interpenetrating network (IPN) of a polymeric wetting agent in the lens body.
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2. The method of claim 1, wherein the at least one of the first molding member and
the second molding member comprising the at least one polar thermoplastic polymer is formed
by injection molding, and the mold tool used to form the mold member is maintained at a

temperature from about 30° C to about 70° C during the injection molding.

3. The method of claim 1, wherein method further comprises the step of separating
the mold assembly, wherein the separating results in the lens body remaining in contact with one

and only one of the first mold member and the second mold member.

4. The method of claim 1, wherein the step of separating the mold assembly
comprises using a dry demolding method which does not involve application of a liquid to the

mold assembly containing the lens body.

5. The method of claim 4, wherein the method further comprises the step of
releasing the lens body from the one and only one of the first mold member and the second mold

member using a dry delensing method which does not involve application of a liquid to the lens

body.

6. The method of claim 1, wherein the method further comprises the step of washing
the released lens body in an aqueous solution essentially free of a volatile organic solvent to

produce a washed lens body.
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7. The method of claim 1, wherein the method further comprises hydrating the lens
body, and, after hydration, the silicone hydrogel contact lens body has an advancing contact

angle of less than about 100°.

8. The method of claim 1, wherein the at least one polar thermoplastic polymer

comprises polybutylene terephthalate (PBT).

9. The method of claim 1, wherein the thermoplastic polymer further comprises at
least one additive selected from the group consisting of free fatty acids, fatty acid esters, metal

salts of fatty acids, and combinations thereof.

10. The method of claim 1, wherein the polymerizable composition and the molding
surface of at least one of the first mold member and the second mold member have a spreading

coefficient greater than or equal to about 13 mN/m.

11. The method of claim 1, wherein the hydrophilic monomer of the polymerizable

composition comprises a hydrophilic monomer with an N-vinyl group.
12. The method of claim 1, wherein the polymerizable composition further comprises

a UV initiator, and the step of curing the polymerizable composition in the mold assembly

comprises applying UV light to polymerize the polymerizable composition.
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13. The method of claim 1, wherein use of the method results in a yield of acceptable
lens bodies that is higher than a yield of acceptable lens bodies made using an essentially
identical method but using first and second mold members both having a molding surface with

an average polarity of greater than or equal to 9%.

14. A silicone hydrogel contact lens body, comprising:

a cast-molded polymerized lens body comprising the reaction product of a
polymerizable composition, the polymerizable composition comprising a) at least one silicone
monomer, silicone macromer, silicone prepolymer or combinations thereof, and b) at least one
hydrophilic monomer;

wherein the lens body is cast-molded in a mold assembly comprising a first mold
member and a second mold member, at least one molding surface of the first mold member and
the second mold member comprising at least one polar thermoplastic polymer with an average
polarity from about 1% to about 7%; and

the lens body has ophthalmically acceptably wettable anterior and posterior
surfaces without application of a surface treatment to the lens body, or without the presence of an

interpenetrating network (IPN) of a polymeric wetting agent in the lens body.

15. A mold member for cast molding a silicone hydrogel contact lens body, wherein
the mold member comprises at least one polar thermoplastic polymer with an average polarity of
from about 1% to about 7%, and a region of the mold member used to form a lens surface has a

total surface energy greater than or equal to about 32 mN/m.
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