WD 2007/ 075556 PCT/ US2006/ 048226 METHODS AND SYSTEMS FOR PROCESSI NG COVPLEX
SHAPED HYDROGEL DEVI CES FIELD OF THE I NVENTION This invention relates to
processi ng conpl ex shaped hydrogel devices, specifically including nethods
of processing ophthalmc | enses nade fromsilicone hydrogels in order to

| each conpoM@AeE/07358m t he | enses and rel ease t he | enses HQToUS2006mU4gE26
BACKGROUND OF THE INVENTION It is well known that contact |enses can be used
to inprove vision. Various contact |enses have been comercially produced
for many years. Early designs of contact |enses were fashioned from hard
materials. Although these | enses are still currently used in sone

applications, they are %%Pﬁjﬁgﬁﬂm{ﬁlzmé FORFRTHSEee to their poor

confort and relatively W per nea | to OXE en. Later devel opnents in the
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contact |enses are very popul ar today. These | enses are often nore
confortable to wear than contact |enses made of hard nmaterials. Mlleable
soft contact | enses can be manufactured by formng a lens in a nmulti-part
nol d where the conbined part FIEDDORETHERPYERPION consi stent with the desired
final lens. Milti-part nolds used to fashion dr |s [nto a useful article
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usi ng such nwblWsportions, an uncured hydrogel lens fornulation is placed
bet ween the concave and convex surfaces of the nold portions and
subsequent|ly cured. The hydrogel lens fornul ation may be cured, for. exanple
by 'exposure to either, or LGR@YNDAR THEJNVENTM@NCur ed hydrogel forms a
| ens according to the dinensions of the nold portions. Follow ng cure,
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detaches the Iens tfromthe remalnin e extractron step
contact lenses were fashioned from hard materials. Although these lenses are still

currently used in some applications, they are not suitable for all patients due to their
poor comfort and relatively low permeability to oxygen. Later developments in the
field gave rise to soft contact lenses, based upon hydrogels.

Hydrogel contact lenses are very popular today. These lenses are often more
comfortable to wear than contact lenses made of hard materials. Malleable soft
contact lenses can be manufactured by forming a lens in a multi-part mold where the
combined parts form a topography consistent with the desired final Iens.

Multi-part molds used to fashion hydrogels into a useful article of a complex

) shpae, such as an ophthalmic lens, can include for example, a first mold portion with a
convex surface that corresponds with a back curve of an ophthalmic lens and a second
mold portion with a concave surface that corresponds with a front curve of the
ophthalmic lens. To prepare a lens using such mold portions, an uncured hydrogel

" lens formulation is placed between the concave and convex surfaces of the mold
portions and subsequently cured. The hydrogel lens formulation may be cured, for
example by exposure to either, or both, heat and light. The cured hydroge! forms a
lens according to the dimensions of the mold portions.

Following cure, traditional practice dictates that the mold portions are
separated and the lens remains remains adhered to one of the mold portions. A

release process detaches the lens from the remaining mold part. The extraction step



| WD 2007/ 075556 PCT/ US2006/ 048226 renoves unreacted conmponents and
diluents (hereinafter referred to as "UCDs") from the |ens and affect
clinical viability of the lens. If the UCDs are not extracted fromthe |ens,
they may make the | ens unconfortable to wear. According to prior art,

rel ease of wPha07emsssérom t he nol d can be facilitated by PERpE0UT@SE t he

| ens to aqueous or saline solutions which act to swell the Iens and | oosen
adhesion of the lens to the nold. Exposure to the aqueous or saline solution
can additionally serve to extract UCDs and thereby nake the | ens nore
confortable to wear and clinically acceptable. NEM/deveIopnents in the
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' water, or in an admixture with water as a minor component (see e.g., U.S. Pat, No.
5,258,490).

However, although some success has been realized with the known processes,
the use of highly concentrated organic solutions can present drawbacks, incllluding,
for example: safety hazards; increased risk of down time to a manufacturing line; high
cost of release solution; and the possibility of collateral damage, due to explosion.

Therefore, it would be advantageous to find a method of producing a silicone
hydrogel contact lens which requires the use of little or no organic solvent, avoids the
use of flammable agents, that effectively releases lenses from the molds in which they

were formed, and which removes UCDs from the lens.

SUMMARY OF THE INVENTION

Accordingly, the present invention provides methods of removing UCDs from
a silicone hydrogel contact lens without soaking the lens in organic solvents.
According to the present invention, the method comprises exposing the lens to an

aqueous solution of an effective amount of a release aid. In addition,
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aqueous solution of an effective anount of a release aid. In addition 2 WO
2007/ 075556 PCT/ US2006/ 048226 | eaching of UCDs fromthe lens is also
facilitated by exposing the |l ens to an aqueous solution of an effective
anount of a |each aid The present invention further relates to a contact

| ens pr odud¥20EP1sF6a nmet hod which conprises treating Poe/usacoedssemns i n an
aqueous solution of an effective anount of a release aid and to ophthal mc
| enses produced using a nethod conprising treating the cured lens in an
aqueous solution of an effective anount of a |eaching aid. DETAI LED
DESCRI PTI ON OF THE I NVENTION It has been found that a silicone hydrogel
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refers to devices that reside in or

Definitions

As used herein, “adequate removal of Leachable Materials” means that at least
50%, of the Leachable Materials have been removed from a lens after treating the
lens.

As used herein, “Leachable Material” includes UCD’s and other material
which is not bound to the polymer and may be extracted from the polymer matrix, for
example, by leaching with water or an organic solvent.

As used herein, a “Leaching Aid” is any compound that if used in an effective
amount in an aqueous solution to treat a ophthalmic lens can yield a lens with an

) adequate amount of removal of Leachable Materials.

As used herein the term “monomer” is a compound containing at least one
polymerizable group and an average molecular weight of about less than 2000
Daltons, as measured via gel permeation chromatography refractive index detection.
Thus, monomers can include dimers and in some cases oligomers, including
oligomers made from more than one monomeric unit.

As used herein, the term “Ophthalmic Lens” refers to devices that reside in or
on the eye. These devices can provide optical correction, wound care, drug delivery,
diagnostic functionality, cosmetic enhancement or effect or a combination of these
properties. The term lens includes but is not limited to soft contact lenses, hard

contact lenses, intraocular lenses, overlay lenses, ocular inserts, and optical inserts.



on the eye. These devices can provide optical correction, wound care, drug
delivery, diagnostic functionality, cosnetic enhancenent or effect or a
conbi nati on of these properties. The termlens includes but is not limted
to soft contact |enses, hard contact |enses, intraocular |enses, overlay
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PCT/ US2006/ 048226 As used herein, a "release aid" is a conpound or m xture
of conpounds, excludi ng organi c solvents, which, when conbined with water,
decreases the time required to release a ophthalmc lens froma nold, as
conpared to the time required to release such a | ens using an aqueous

sol ution that doeﬁs&@&h@r@iﬁpﬁ“ﬁﬁakm?d”ﬁﬂéb%ﬁﬁuﬁd&-mrﬁfuréléﬁ% npRufisn, " rel eased
froma nol d" n? ns that a,lens js either bonplﬁh é arated fromthe
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to expose a cured n eous | ud|n Ieas one of: a
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term"UCD' neans Aswsedberein, “lvtmpdrﬁ@ntasmdd’dmdaﬂsaimasensTerv&emnpletedaccor ding to
the present kéb‘é:"aféh'ﬂ%ﬂnh&hﬁﬁ& %mtongaeose Qhwil@dwmt&qb@r%&qwddhens to an

aqueous solution which includes at” | eaSt one of. a leaching ai
rel ease ai dmildgsifation gupusbedhofiwithgiswab.t r eat nent can be acconplished, for

exanmpl e, via |mTR§§de@Her€fn, tHeRerhPARath thednsIOErpobPNcRéd RYEPRHnAGudole lens to a
flow of solution. various enmbodi nents, treatnent, can al so i nclude, for

exanpl e, ones‘?JP“‘H‘dP uding at leastonenf; 1 Irgehing pidiang & release aid; ng the sol ution;

i ncreasing the |emeﬁseohewemﬁasﬁoaeﬁheulabévhahe&ahuuw’r hénsutreatpdd Suf ficient
to ,cause rel ease t hcfd} ns; mechani cal agitation of the |I|ens; and

i ncr easi ng tﬁ%m'i’oé'v'éfa'b UE8%$h aid in the solution to a level sufficient to
facilitate adequate renoval of UCDs fromthe lens. By way of non-linmiting
exanpl es, various inplenentations can include release and UCD renoval that
is acconpl i shedmme Way of a batch process wherein |enses are subnerged in a

sol ution contal ne n.a fixed tank for ecjfied riod,of tinme or in a
vertical process &f‘FQF‘E ng ot %E’eﬁﬁ“é'"é?{'ﬁ‘%’éﬁa “%Faecs'?ﬁlﬁe?&m%&'fﬂwﬂf a -

lens to an aqueous solution which includes at least one of: a leaching aid and a release
aid. In various embodiments, treatment can be accomplished, for example, via
immersion of the lens in a solution or exposing the lens to a flow of solution. In
various embodiments, treatment can also include, for example, one or more of:
heating the solution; stirring the solution; increasing the level of release aid in the
solution to a level sufficient to cause release of the lens; mechanical agitation of the
lens; and increasing the level of leach aid in the solution to a level sufficient to
facilitate adequate removal of UCDs from the lens.

) By way of non-limiting examples, various implementations can include
release and UCD removal that is accomplished by way of a batch process wherein
lenses are submerged in a solution contained in a fixed tank for a specified period of
time or in a vertical process where lenses are exposed to a continuous flow of a
solution that includes at least one of a leach aid and a release aid.

In some embodiments, the solution can be heated with a heat exchanger or
other heating apparatus to further facilitate leaching of the lens and release of the lens
from a mold part. For example, heating can include raising the temperature of an
aqueous solution to the boiling point while a hydrogel lens and mold part to which the
lens is adhered are submerged in the heated aqueous solution. Other embodiments

can inclide controlled cycling of the temperature of the aqueous solution.



solution that includes at |east one of a |each aid and a release aid. In
sone enbodi nents, the solution can be heated with a heat exchanger or other
heati ng apparatus to further facilitate | eaching of the |lens and rel ease of
the lens froma nold part. For exanple, heating can include raising the
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|l ens and nold part to which the |lens is adhered are subnerged in the heated
aqueous sol ution. O her enbodiments can include controlled cycling of the
tenperature of the aqueous solution. 4 WO 2007/ 075556 PCT/ US2006/ 048226

Sone enbodi nents can al so i nclude the application of physical agitation to
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enbodi ments, release can be facilitated by the rel ease solution causing a
silicone hydrogel lens to swell by 10%or nore in which percentage of
swelling is paedsdl to 100 times the diameter of lens in release aid

sol ution/di aneter of lens in borate-buffered saline., In sonme enbodi nents,
the rel ease ai d cAf5oTdHEt the Prpsertripyeation rrlepseaf a silisione hydiegel lensiss o C7

al cohol s. Somelnfamamdnmmg&hc&ns a;htﬁesd»mﬁdmdaucﬂhg:@haimdr&meaamds useful as

rel ease aids a ary., and.tertiar | cohqls with one
Lo o8 e ar boresinad Milntiaie Rt et R RN o B el R B o, |
n- propanol , &memEmiodimehts, ltlebewtqanbbfacmtmjtlafrtbéx;eleamstoidnuhamingal pent anol ,

2-pent anol , glﬁ&?l@?x%}gée?]le%st eh%u'y lb%%%?ol?@#nylﬁa{%r%q%ge {f#%hﬂll ’IS neopent yI

al cohol , 1-hexano exan hexan pent ang
3- net hyl - | peeuakia|l 00 impsthe diameter oflens inmi¢ase zid ﬁ@!t“tm/d@netp'ecrftlaﬁom
3- et hyl - 2- pgiihadefferePsatigb.ny! - 3- pentanol , | -heptanol, 2-heptanol, 3-
In some embodiments, the release aid can include alcohols, such as, for
example, Csto Cyalcohols. Some embodiments can also include alcohols that are
useful as release aids and include primary, secondary and tertiary alcohols with one to
9 carbons. Examples of such alcohols include methanol, ethanol, n-propanol, 2-
propanol, 1-butanol, 2-butanol, rerr-butanol, 1-pentanol, 2-pentanol, 3-pentanol, 2-
methyl-1-butanol, zert-amy! alcohol, neopentyl alcohol, 1-hexanol, 2-hexanol, 3-
hexanol, 2-methyl-1-pentanol, 3-methyl-1pentanol, 4-methyl-1-pentanol, 2-methyl-2-
) pentanol, 3-methyl-2-pentanol, 3-methyl-3-pentanol, 1-heptanol, 2-heptanol, 3-
heptanol, 4-heptanol, 1-octanol, 2-octanol, 1-nonanol, and 2-nonanol. IN some
embodiments, phenols may also be used.

In addition, in some embodiments of the present invention Leach Aids, which
are further discussed below, can also be combined with alcohols to improve the rate
of release. In some cases leach aids may be used as release aids without the addition
of alcohols. For example, leach aids at concentrations greater than about 12%, or

when used to release lenses with water soluble diluents such as t-amyl alcohol.
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addition of alcohols. For exanple, |each aids at concentrations greater

t han about 12% or when used to release |lenses with water soluble diluents
such as t-anyl alcohol. 5 WO 2007/075556 PCT/ US2006/ 048226 Lens materials
Ophthal m c | enses suitable for use with the current invention include those
made from siflcane Dydrogels. Silicone hydrogels offer benefits to
ophthalmic |'ens™ wearers as conmpared to conventional hydrogels. For exanple,
they typical |y of@eifthalsicdensps syitaltle B% Pramitipide preast inventionipcludsithesgy gen

oxygen/ t r ans padéfréth silicdne @h{dgels smecrne hbldr‘o§el§ mru)b.ue@m%%hmtahm fns €ns. Such

| enses cause reduced cor neal agd ul g éEOXI a, .and nay cause
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[(trlnethyI5|I oxy] drsil oxa propoxy| propyl ester
bi smet hacryl M’y’p viedee wbmm iapne-genttiing FOMVEETS RDMasremisescYih oxypr opy!|

term nat ed NpRRopkilRthitonted SHndkdRtkrd Ol yd| rret hyl si | oxane) and TRI'S (3-
rret)hacr yl oxypropyltri s(t r.imethyl sj|oxy)si n%% | es of  hydrophilic
mononer s i ncl ude FauRIgsSf s'HWGQVé‘E‘H‘?I"PﬁEPﬁE’ér‘%ﬁ' SjG 'P'°Pe“°'° acid,

(N, N-di net hylzaﬁatwlmymaxyamg; M3, 8 détraitiethyl-pyr rol i done). I n some embodi nments,
function of LireehdrpBRON AT Gl b s tont s can al so | nolude
addi ti onal cbismpethearyloxypropyiimilydimetbylsiloxamshm®DMS (monomethacryloxypropyl
terminated mono-n-butyl terminated polydimethylsiloxane) and TRIS (3-
methacryloxypropyltris(trimethylsiloxy)silane).

Examples of hydrophilic monomers include HEMA (2-
hydroxyethylmethacrylate), DMA (N,N-dimethylacrylamide) and NVP (N-
vinylpyrrolidone).

In some embodiments, high molecular weight polymers may be added to
monomer mixes and serve the function of internal wetting agents. Some
embodiments can also include additional components or additives, which are
generally known in the art. Additives can include, for example: ultra-violet absorbing
compounds and monomer, reactive tints, antimicrobial compounds, pigments,
photochromic, release agents, combinations thereof and the like.

The silicone monomers and macromers are blended with the hydrophilic
monomers or macromers, placed into ophthalmic lens molds, and cured by exposing
the monomer to one or more conditions capable of causing polymerization of the
monomer. Such conditions can include, for example: heat and light, wherein the light
may include one or more of: visible, ionizing, actinic, X-ray, electron beam or ultra
violet (hereinafter “UV™) light. In some embodiments, the light utilized to cause
polymerization can have a wavelength of about 250 to about 700 nm. Suitable
radiation sources include UV lamps, fluorescent lamps, incandescent lamps, mercury

vapor lamps, and sunlight. In embodiments, where a UV absorbing compound is
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generally known in the art. Additives can include, for exanple: ultra-violet
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al so include a r ' ) i . ' ound. In
sone enbodinentsﬁﬁ§%t€§P%nﬁ%gﬂ%§h§%§tgggh%%%§§%S§¥%ggﬂ%ggkpﬁg%%§3thermm

i nitiator meipitietor may b addedito themonomermini BuctSnitlatorsxaniinclusdiene grmpiec| ude one
or nore  of , oPELOMIERCAUNAT! RESERYdnd RES QhidEnARHcP4&IBRPOUNds such as
Al BN (azobi sj sqobutyronirile). 1n sonme enbodinents, |enses can be cured
using W or @rdisiiobuyrapifiledand a  photoinitiator may be added to the mononer
m x. Such phot oi Mhkéraé embodimynts, Makésdan be udéd BRIV Br visiblTizht sndal pha- hydr oxy

k , alk b ' h . |, ph ' : d
Cortiary am MR HESEAgy REsRTR GPRPRPRE Mon oMl PrERGT R %oy i1 | Dot rat i ve
exanpl es of fohetagipls, ioatatic slpha-bydtexyyiatonzs, elkoxyohgbentoipd) eceydphimeinesye,

2- hydr oxy- 2- g Iekptind 680! a2 QB amBitprus diketcne Sm B FES HORYRGRRARY ! ) - 2, 4-4-

like. Illustrative examples of photoinitiators are 1-hydroxycyclohexyl phenyl ketone,

2-hydroxy-2-methyl-1-phenyl-propan-1-one, bis (2,6-dimethoxybenzoyl)-2,4-4-
trimethylpentyl phosphine oxide (DMBAPO), bis (2,4,6-trimethylbenzoy!)-
phenylphosphineoxide (Irgacure 819), 2,4,6-trimethylbenzyldiphenyl phosphine oxide
and 2,4,6-trimethylbenzyoyl diphenylphosphine oxide, benzoin methyl ester and a
combination of camphorquinone and ethyl 4-(N,N-dimethylamino)benzoate.
Commercially available visible light initiator systems include Irgacure 819, Irgacure
\ 1700, Irgacure 1800, Irgacure 819, Irgacure 1850 (all from Ciba Specialty Chemicals)
) and Lucirin TPO initiator (available from BASF). Commercially available UV
photaoinitiators include Darocur 1173 and Darocur 2959 (Ciba Specialty Chemicals).
In some embodiments, it may also be useful to include diluents in the
monomer mix, for example to improve the solubility of the various components, or to
increase the clarity or degree of polymerization of the polymer to be formed.
Embodiments can include secondary and tertiary alcohols as diluents
Various processes are known for processing the reaction mixture in the
production of ophthalmic lenses, including known spincasting and static casting. In
some embodiments, a method for producing an ophthalmic lens from a polymer
includes molding silicone hydrogels. Silicone hydrogel molding can be efficient and

provides for precise control over the final shape of a hydrated lens.



trimet hyl pentyl phosphi ne oxi de (DVBAPO), bis (2,4,6-trinmethyl benzoyl)-
phenyl phosphi neoxi de (Irgacure 819), 2,4, 6-trinethyl benzyl di phenyl phosphi ne
oxide and 2,4,6-trimethyl benzyoyl di phenyl phosphi ne oxi de, benzoi n net hyl
ester and a _conbi nati on of canphorqui none and et hyl
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Lucirin TPOinitiator (available fromBASF). Comercially avail able UV
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Mol di ng an ogghra{;wcggi&, RS mhl Qded. Si |l i cone hydrogel can include placing a
measur ed anount nononmer mx in a concave nold part. A convex nold part is

t hen pl aced on t&ﬁh%‘fth‘i weldhshyssare senarated thsslenstypigally adberentoPne gF e a cavity

t hat defi nesother moRIkaAE (1t isey\ﬁcﬁlb@ﬂﬁcultﬁb@hfmnﬁmmmmeweﬁsmdh thivamérel d parts is
cured to for cont act

cur t he noner m
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pol ymeri zat i‘g‘é}?‘h&%ﬁﬁt‘gﬁgpﬁ%ﬁ%°ﬁm§ %nsoitmm aaRgayre to | ight and application of
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preferred to acé t a solvent to release the lens. The
swel | i ng of <il tfe'ﬁsefttnb%omtwmfmtcm%dqmaﬂl@mgufaﬁ%mg"@swaéq this sol vent

release of the lens.

Alternatively, silicone hydrogels may be made using relatively hydrophilic
and water soluble diluents such as ethanol, t-butanol or t-arhyl alcohol. When such
diluents are used and the lens and mold are placed into water, the diluent may more
easily dissolve and the lens may more easily release in water than if more
hydrophobic diluents are used.

_ Leachable Material

) After a lens is cured the polymer formed typically contains some amount of
material that is not bound to or incorporated into the polymer. Leachable Material not
bound to the polymer may be extracted from the polymer matrix for example by
leaching with water or an organic solvent (hereinafter “Leachable Material”). Such
Leachable Material may not be favorable to the use of the contact lens in an eye. For
example, Leachable Material may slowly be released from a contact lens when the
contact lens is worn in an eye and may cause irritation or a toxic effect in the eye of
the wearer. In some cases, Leachable Material may also bloom to the surface of a
contact lens where it may form a hydrophobic surface and may attract debris from

tears, or may interfere with wetting of the lens.



typically facilitates release of the lens fromthe nold. Silicone hydroge

| enses may be made using rel atively hydrophobic diluents such as
3,7-dinmethyl -3-octanol. If one attenpts to rel ease such | enses in water,
such diluents prevent absorption of water, and do not allow sufficient

swel |ing taV%ﬂQ@O 755%| ease of the lens. Alternatively, sPCTASRY6A4BA¢0gel s may
be made using relatively hydrophilic and water soluble diluents such as

et hanol, t-butanol or t-anyl alcohol. Wen such diluents are used and the
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typically sl gy.aBsy, $RMRuRFREight or water solubility.

Leach aids
According to the present invention, leaching of a silicone hydrogel lens is
facilitated by exposing the lens to a solution including one or more leaching aids

combined with water at concentrations effective to remove UCDs from the lens.

For example, in some embodiments, ophthalmic lenses can be subjected to a
treatment exposing the lenses to a leach aid and a GC Mass Spectrometer can be used
) to measure the level of one or more UCDs in the ophthalmic lenses. The GC Mass
Spectrometer can determine whether treatment with a particular leaching aid is
effective to reduce an amount of particular UCDs present in the lenses to a maximum
threshold amount.

Accordingly, in some embodiments, a GC Mass Spectrometer can be used to
check for a maximum threshold of UCDs, such as SIMMA, mPDMS, SiMMA glycol,
and epoxide, of approximately 300 ppm. A minimum hydration treatment time period
necessary to reduce the presence of such UCDs to 300 ppm or less in specific lenses
can be determined by the periodic measurements. In additional embodiments, other

UCDs, such as, for example, D30 or other diluents, can be measured to detect the



anount of the nonomer may never pol ynerize. Mononer that never polynerizes
can be included in the material that will be | eached fromthe pol ynerized
lens. Leachable material may also include snall polyner fragnents, or

ol i goners. W goomsss can result fromthe ternination reggljsongosads ¥ in the
formati on of any given polynmer chain. Accordingly, Leachable Materials can
I ncl ude any or all of a mxture of the above described conponents, which
may vary one to another in their properties such as toxicity, nolecular

wei ght or water solubility. Leach ai ds According to the present invention,
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particular UCD at I"evel asce al na € testing
equi pment . Examplegdo pét lirreatbhlmgntmndﬁe)aarememtnglytt@slwsestpmmdtofl nventi on

| ncl ude: et fiauithnlufinMnBBR O oot kn W BRI B 2nEAI0RKY b heff el dlfier s NOXY ! at e
gl ucosi des or ars, optionally w attached 4 car bon 'chai ns,
pol yal kyl enem@kf gther methods of practicing the invention, those methods are deemed to be

within the scope of this invention.

Examples:
About 1 g of polymer was formed by UV curing 5000 MW a,®-

bismethacryloxypropyl polydimethylsiloxane, TRIS and DMA with t-butanol as
diluent. and soaked in 50 g of 15% (wt) ethoxylated nonylphenol (Ethal NP-9) in
water overnight at room temperature, followed by submersion in boiling water fors
hours. The polymer was rinsed three times with 50 ml deionized water. The resulting
polymer was analyzed for residual PDMS, TRIS and DMA as compared to polymer
that was not leached. The resuits are shown in Table 1.

In addition, a Comparative example 1 was prepared with the same polymer
used in Example 1. The Comparative Example was soaked 2 hours in 50 g IPA, one
hour in 50 g fresh IPA, and one hour again in 50 g fresh IPA. The Comparative
example polymer was analyzed for residual monomers and the results are shown in
Table 1.
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sul f at es, carboxyl ates or am ne oxides of C8-C 0 conpounds. Exanples include
cocoam dopropyl am ne oxide, C 2.14 fatty al cohol ethoxylated with 10

et hyl ene oxi des, sodi um dodecyl sulfate, polyoxyethyl ene-2-ethyl hexyl

et her, pol ngw ene glycol, polyethylene glycol nonomethyl ether,

et hoxyl at e 0155%l ucosi de di ol eate, and the sodi um PEIUSG06/048226

n-octyl sul fate, sodiumsalt of ethyl hexyl sulfate. In order to illustrate
the invention the foll owi ng exanples are included. These exanples do not
limt the invention. They are meant only to suggest a nmethod of practicing
the invention. Those know edgeable in contact |enses, as well as other arts,
may find other nethods of practicing the invention, those rret hods are deened
to be wthin the scope of this invention. Exanpl ef\.s About 5,1 of pol yner
was formed by UV Kable hajsasinedagidata feom the samanofumaryy y’fﬂsd‘ﬁfdea"h"

pol ydi met hyl savi®xane, TRIS and DVA with t-butanol as diluent. and soaked in
50 g of 15%{wmIy—ethoxyHated—ronryHpheng—{Ethal '\;ﬁ%—fg}——hﬁ- rni ght at
room tenpergture, foll owed by subnersi onpqlﬂsbm | i wat er ﬁEﬁES holurs. The
pol yner was Bxamdlthr ee tinmes wth 50 rBLDkel oni|[Z@dD¥at er | BLD® resul ting

pol ynmer was gral-yze es-duat—PBME—FRL-S—an -as—epgpated—te pol yner
that was no C?@B%ﬂtévﬁﬂxfﬁ'gleresults are oiMA in T 1. 1 pBEHGi tion, a
Conpar at i ve| Nselegwhed | was prepared w th2te sane peddgsrer | BEPY i n BExanple 1.

The mnparatve—m—e—ma?—mked—i—h% HA—50F g EEA—ofeAptr—n 50 g
fresh | PA, g FbRe hstT again_in 50 g fress‘o/r‘i | PA. %‘f/&rmap'gpl)ée exanpl e
pol ymer was anal yzed for residual nononers and the results are shown in
Table 1. 10 WD 2007/ 075556 PCT/ US2006/ 048226 Table 1 also includes data
frgmthe sane pol ymer which was not |eached. Table | PDV5 TRIS DVA Exanple

| BLD* BLD* BLD* Conparative Exanple | BLD* BLD* BLD* Not |eached 2. 1%
0. 034% BLD*
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Limt of detection 0.8%0.017%0.012% } 11 WO 2007/ 075556 PCT/ US2006/ 048226
CLAIMS What is clainmed: 1. A nmethod for renoving unreacted conponents and
di luents froman ophthalmc Iens conprising silicone, the nethod
conprising: exposing said ophthalmc lens to a first aqueous sol ution
conpri si ng WAMBY9753%% or nore of a | eaching agent conpr PETAG2e6M48236 at ed
nonyl phenol ; heating said first aqueous solution to which the ophthal mc
lens is exposed; and rinsing said ophthalmc |ens through contact with a
second aqueous solution until said | ens conprises a |l evel of unreacted
conponents and diluents that is below a predeterm ned threshold. 2. The
met hod according to claiml1, whereinctRpuéi rst aqueous sol ution conprises
essentially 100% et hoxyl at ed nonyl phenol. 3. The nethod according to claim
1, wherein swhatisésigied: | i qui d conprises deionized water. 4. The net hod
according to claiml1, wherein said first liquid, said second liquid, or
bot h conpri se A nethddfortnagingautaced componentdand Bilgentefrdin dn aplthalslicng to claim
4, wherein sai% first.ligqid g&id s%cond.Liquid, or both conprise sodi um
RUCK L

chloride, boriC"agi P Jiahod COMPHYiaRen  sodi um phosphat e, sodi um
citrate, sodi um acet aexposingdaidoplishalmicensdo e ficst aqueyus sobrtibn parbpriningt her eof . 6.

The net hod accordi n%ghglfse) g{mépfm%mﬁrgggkgfgéﬁgg%%gnﬁg t hreshol d

conprises a thresho det ection 0 s and diluents. 7.
The net hod accor di nipryphenoki m 1, wherein said ophthal nic | ens conprises a

contact |ens conprisi Rgating G4 Girst fquRERLELIUAEN RAVHE the YRHtRdImicliéns is
exposed; and

rinsing said ophthalmic lens through contact with a second aqueous
solution until said lens comprises a level of unreacted components and

diluents that is below a predetermined threshold.

2. The method according to claim 1, wherein the first aqueous solution comprises

essentially 100% ethoxylated nonylphenol.

3. The method according to claim 1, wherein said second liquid comprises

deionized water.

4, The method according to claim 1, wherein said first liquid, said second liquid,

or both comprise a buffered aqueous solution.

) 5. The method according to claim 4, wherein said first liquid, said second liquid,
or both comprise sodium chloride, boric acid, sodium borate, dihydrogen
sodium phosphate, sodium citrate, sodium acetate, sodium bicarbonate or any

combination thereof.

6. The method according to claim 1, wherein the predetermined threshold

comprises a threshold of detection of unreacted components and diluents.

7. The method according to claim 1, wherein said ophthalmic lens comprises a

contact lens comprising from 0 to about 90 percent water.
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WO 20071075556 PCT/ US2006/ 048226 8. The nethod according to claim 1,
wherein said ophthalmc lens further conprises a diluent and said nethod
further conprises renoving said diluent fromsaid ophthalmc lens. 9. The
met hod according to claim@8, wherein said ophthalmc |lens has a functional
size and sW 30877656 ng sai d dil uent renoval. 10. The nePEBHFSAOEM8ASNg t O
claim1, wherein said ophthalmc lens is tinted. 11. The nethod according to
claiml, wherein said ophthalmc |lens conprises a pattern of colorant. 12.
The nethod of claim| wherein wherein the exposing of the ophthalmc lens to
the first aqueous solution conprises imersing the ophthalmc lens in the

first aqueogs S%HHe%d%%r&nh?tofdl&ﬁtl @%aﬁuﬁdsaﬁtuszwlehéfuhﬁat ed toits
boiling point wth the o lens, imersed. in it The net hod of

claim 12 wherein CP'HE"‘%BHFH&?W and sifkmethod; fysther cagprisgs feﬁ@"lﬂtﬁ slaldrﬂjl“e'ftl rst
aqguesous sol uti ofrohpdaidophttalifid 16Ws, t 1 Me conpri sing nore than one hour. 14.
The nmethod of claim 12 wherein the ophthalic lens is imrersed in the boiling
first agquesous solution for a period of time conprising between one hour and
five hours. 4 15.Thé¢hethodtabanldiog tocdlaimr8, Whereintsaid ophthgimioleps hasiang t he step of

form ng the Ophtfprﬂzkml(is’zggr?d R'Yell ! Wg#%&?%ﬂﬁéntﬁe%ogama monomer c_orrpri sing

a, a, - bisnet hacryl oxypr opy oxane IS and DVA with a
di luent conprising t-but anol 16 The nethod of claim|l wherein the step of

rinsing the apNt Mgk Mehdd@Psorgihp XILRAS whkERSEASHARAO BLOB M. | ens three

times to at |east 50 deroni zed wat er
PCT/ US2006/ 048226 17. The nethod of claim 1, wherein, the first aqueous

addi ti onal | y11cONTithe SRthdAMcREinE RS &aifif 1, wﬁ&rb%x.h%bﬁmam.&&h@&&nprﬁéﬁpxyI at ed
carboxylic acids, ethoxglated glu005|des eht oxyl ated sugars; ethoxyl ated

carboxylic aci ds PRI oh¢qlo@fed Cs

12.  The method of claim 1 wherein wherein the exposing of the ophthalmic lens to
the first aqueous solution comprises immersing the ophthalmic lens in the first
aqueous solution and the first aqueous solution is heated to its boiling point

with the ophthalmic lens immersed in it.

13.  The method of claim 12 wherein the ophthalic lens is immersed in the boiling

first aquesous solution for a period of time comprising more than one hour.

14.  The method of claim 12 wherein the ophthalic lens is immersed in the boiling
first aquesous solution for a period of time comprising between one hour and

five hours.

15.  The method of claim | aditionally comprising the step of forming the
ophthalmic lens by UV curing at 5000 MW a monomer comprising o,o-
bismethacryloxypropyl polydimethylsiloxane, TRIS and DMA with a diluent

comprising t-butanol.
16.  The method of claim 1 wherein the step of rinsing the ophthalmic lens

comprises exposing the ophthalmic lens three times to at least 50 ml of

deionized water.
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to C 14 carbon chains, ethoxylated glucosides with attached C8 to C 14
carbon chains; ehtoxylated sugars with attached CS to Cl4 carbon chai ns;
pol yal kyl ene oxi des, sul fates, carboxylates or am ne oxides of C8-C 10

conmpounds. wi@zo0lmessget hod of claim1, wherein, the firstpcaRl4eREd48226
additionally conprises, one or nore of: cocoam dopropyl am ne oxi ée, Cl214

fatty al cohol ethoxylated with 10 ethyl ene oxides; sodi um dodecyl sulfate;
pol yoxyet hyl ene- 2- et hyl hexyl ether; pol ypropyl ene glycol; polyethylene

gl ycol mononethyl ether; ethoxylated nmethyl glucoside dioleate; the sodium
salt of n-octylsulfate; and sodiumsalt ofethyl hexyl sulfate. 19. The

met hod of cl &7.m | Thetmstkqadpficlpim dxwheseinghofirst aqueys additionally comprises enet he fir st

aqueous sol uti on GOIRE bf BfokI1A¥A AdoHoliSethdryliteddaNBRIIR & RlsihAiplaRYer t he
ophthalmc lens. 20. The nethod of claimI[ wherein, the ex,F03| ng .of the

opht hal mi ¢ | ens t&uqopides; phtoxylated spgarss ebenyiptedarhonnlis acidssvithattashed &6t he
opht hal m ¢ | ens it8 1A arbbi EliairkfléetRedyfatedphicodidedwithlaktadiied C8 to C14 carbon

chains; ehtoxylated sugars with attached C8 to C14 carbon chains;
' polyalkylene oxides, sulfates, carboxylates or amine oxides of C8-C10

compounds.

18.  The method of claim 1, wherein, the first aqueous additionally comprises, one
or more of: cocoamidopropylamine oxide, Ci2.14 fatty alcohol ethoxylated with
) 10 ethylene oxides; sodium dodecyl sulfate; polyoxyethylene-2-ethyl hexyl
ether; polypropylene glycol; polyethylene glycol monomethy! ether;
ethoxylated methyl glucoside dioleate; the sodium salt of n-octylsulfate; and
sodium salt of ethylhexyl sulfate.

19.  The method of claim 1 wherein the exposing of the ophthalmic lens to the first
aqueous solution comprises flowing the first aqueous solution over the

ophthalmic lens.
20.  The method of claim 1 wherein the exposing of the ophthalmic lens to the first

aqueous solution comprises immersingthe ophthalmic lens in the first aqueous

solution.
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