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treating contact lenses and methods for reprocessing fluids

15 used in treating contact lenses. More particularly the
invention relates to methods for making and treating contact
lenses to remove undesirable extractable materials from the
contact lenses prior to packaging the lenses and prior to use

of the 1lenses by an individual, and +to methods for

20 reprocessing, for example, for reuse, fluid materials, such as

extraction media, aqueous media and the .like, used in the

treatment of contact lenses.

Background of the Invention

- 25 "~ Contact lenses, particularly newly molded contact lenses,
often are processed using one or more fluids, for example,
liguids to remove undesirable components from the lenses prior
to packaging of the lenses. To illustrate, newly formed
polymeric contact lenses, such as silicone hydrogel contact

30 lenses or contact lenses which comprise a silicone hydrogel
material, often contain unreacted monomers and other
extractable materials which are removed by extracting the
monomers and extractable materials from the lenses with a

liquid medium, such as a non-aqueous liquid medium or an
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Examples of contact lens extraction systems and methods

are described in U.S. Pat. Nos. 6,423,820 and 7,022,813; and
20 U.S8. Pat. Pub. Nos. 20030222362 and 2004-0091613.

Thus, there remains a need for systems and methods which
effectively extract undesirable components, such as unreacted
monomers and the 1like, from the contact lenses, such as
sil;cone hydrogel contact lenses, and hydrate such extracted

25 contact lenses, and which are cost effective and safe to use.
There also remains a need for systems and methods to enhance
the heat stability of the contact lenses or lens materials to
reduce deleterious effects of elevated temperatures to which
such lenses are exposed.

30
Summary

New systems and methods for treating contact lenses and
methods for reprocessing extraction media used in treating

contact lenses have been discovered. The present contact lens



treating systens and nethods are effective in renoving extractable
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t he présgent tirgedangon, pretdiodedted and/or  pre-hydrated silicone
hydrogel contact lenses. The present treatment systems and
methods and the present extraction medium reprocessing methods
15 generally utilize stepwise processing of lenses to obtain
effective and efficient removal of extractable materials
therefrom. In addition, the methods provide for efficient and
effective recycling of extraction media thereby reducing
contact lens manufacturing costs as well as burden of these
20 materials on the environment and the risk to people involved
in the treatment of contact lenses.

The present methods are relatively straightforward to
practice, while providing lens wearing benefits, economic
benefits, and environmental benefits.

~ 25 In a broad aspect of the present invention, methods for
treating contact lenses are provided which comprise:

{a) contacting a swellable, for example, liquid
swellable, polymeric contact lens containing extractable
material with an extraction medium, for example, a liquid

30 extraction medium other than pure water, at conditions
effective to swell the contact lens with the extraction
medium, to reduce the amount of extractable material in the
contact lens, and to form a used extraction medium containing

extractable material;
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used with any swellable, polymeric contact lenses, for example

and without limitation, conventional so-called hydrogel

polymeric contact lenses, hydrophilic polymeric contact lenses

substantially free of silicon, other hydrophilic polymeric

15 contact lenses and the like. The present methods are very

usefully employed to treat contact lenses which comprise a

hydrophilic silicon-containing polymeric material, for

example, such materials as are used in contact lenses commonly

referred to as silicone hydrogel contact lenses. As the term

20 implies, a swellable, polymeric contact lens is a polymeric

contact lens which is capable of becoming swelled with a

medium, such as a liquid medium, for example, the extraétion

medium, one or more other fluid media used in accordance with

the present invention, agueous medium, water and mixtures

© 25 thereof. For example, when fully hydrated, such swellable

contact lenses may include between about 15% or about 20% to

about 50% or about 80% by weight of water, for example, at
equilibrium conditions.

Step (a) of the present methods may be repeated, for

30 example, at least once or at least twice or more. In one very

useful embodiment, the extraction medium includes less than

about 15% by weight of water or less than about 10% by weight

of water or less than about 5% by weight of water.



referred to as silicone hydrogel contact lense s. As the term 20
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materials from the contact lens, such as organic materials
25 including unpolymerized monomers and the like. Thus, forx
extraction effectiveness/efficiency, it is advantageous that
the contact lens be contacted at least once with an extraction
medium which 1is substantially non-agueous, such as a solvent
or organic solvent based medium. In one embodiment, the
30 contacting of the contact lens with second extraction medium
portion having a reduced concentration of water, or a greater
concentration of organic solvent, is repeated, for example,

repeated at least once or at least twice or more.



30 contacting of the contact Iens with second extraction nmedi um
portion having a reduced concentration of water, or a greater
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In one particularly useful embodiment, the extraction
medium comprises an alcohol selected from the group consisting
20 of methanol, ethanol, propanol (l-propanol and/or isopropanol)
and the like and mixtures thereof. Examples of such mixtures
include, without limitation, ethanol and methanol; ethanol and
propanol and the like. For example, the extraction medium may
comprise a major amount by weight of ethanol on a water free
25 basis. BAs used herein, the term "a major amount" refers to an
amount egual to at least about 50%. In one very useful
embodiment, the extraction medium comprises at least about 80%
by weight or at least about 90% by weight or at least about

95% by weight of ethanol on a water free basis.
30 Advantageously, prior to step (k), the contact lens is
contacted with a composition containing more than about 5% by
weight of water and an organic solvent component. This

feature of the present invention facilitates allowing the lens

to be transitioned from a substantially non-agqueous extraction



30Advant ageously, prior to step (b), the contact lens is contacted
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W . Deicomiredm@ater 540 illustrate, for some contact lenses made of a
hydrephilic silicon-containing polymeric material the
following relationship between extraction environment and %

15 diameter expansion of the lens has been found:

Environment % Expansion of

Lens Diameter
100% by wt. Deionized Water 0
50% by wt. deionized Water 24

50% by wt. ethanol/methanol
blend ({(industrial methylated
spirits “IMS”)

15% by wt. Deionized Water 54
85% by wt. IMS
100% by wt. IMS ' 100

Thus, when a pre-exéracted silicone hydrogel contact

lens, as described herein, is placed in a composition of 100%
IMS, the lens expands by 100%. For example, the pre-extracted

20 contact lens may have a lens diameter of about 14 mm, and the
contact lens after contact with the 100% IMS may have a lens
diameter of about 28 mm. In comparison, a pre-extracted
silicone hydrogel contact lens placed in 85% IMS swells by
54%, and a pre-extracted silicone hydrogel contact lens placed

23 in 50% IMS swells by 24%. When a pre-extracted silicone

hydrogel contact lens 1s placed in 100% water, the lens does



85% by wt. INS 100% by wt. 1 NS100 Thus, when a pre-extracted
silicone hydrogel contact |ens, as described herein, is placed in a
conposition of 100% I NS, the |ens expands by 100% For exanple, the
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other than pu entAhelr HAAIRHRGLaBraMRENLrRENRt €LvBRH: SXI ARG RDLE
na%grl%or reprocessing an extraction medium wused in removing
extractable material from a polymeric contact lens are
provided. Such methods comprise:
(1) contacting a used extraction medium, other than pure
water, containing an amount of water and extractable materizl
20 from a polymeric contact lens with an extraction medium having
substantially no extractable material at conditions effective
to produce a first product having a reduced content of water
and a reduced content of the extractable material relative to
the used extraction medium; and
- 25 (2) contacting at least a portion of the first product
with the extraction medium at conditions effective to produce
a second product having a reduced content of water relative to
the first product.
In a very useful embodiment, the present methods may
30 comprise contacting a portion of the first product with a
polymeric contact lens containing extractable material at
conditions effective to remove at least a portion of the
extractable material from the contact lens. fhis contacting

forms a first contact lens product having a reduced amount of
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pr oduc %Péégc%%ﬂdkgreo g’@t%a%é\%lﬁﬁg w&tﬁﬁi&&&oﬂggﬁ (ﬁﬁc’do"fcnﬁl(/at %’?gr %?Jérfl? vat
to the I¢ast progoctiohn &f vehy useédl erhediviemt , mtheupresenls used
met hods, may, 30 congrjfse c&ntacti ng a, portion of the first product
with a BOTIHb i T GORTACt HERS BGREMFRr ngUSRt Adcibt L Wat EPRERCRL lons
condi t igsaedd echi véeddhd erBreaat |Rasd Breenét on Lic thergxtractabl g
material fromthe contact |ens. This contacting fornms a first contact

| ens preffticdchavitR a2FediieteEfuntstgpeswoef extraction (e.g., at
2007/ 024£A2RCEIIS30006 030rR: £x LhaCt Al IR 86ha! dGLAlNE LOrkDfent

polynmeric contact lens prior to the contacting w
pr oductameit § grheexfirgdcdadl eg geoponentst -t h&tused bt radeirehoow dt it

As use rein, , : duct, ch fiLpst contac ens
S produE o O e 0 ooty £RE =, BEE SORLRSE LEHS
| ed§ atpuhidishrentefStirages f exttact i bmd ethpt s dréflecent asbages of

T AR SR | s SOLPLYS A1 e oDk AR 0L S 0GBl
second,sytdtend. etc. contact |lens 10 products refers to a contact |ens
that has re %degggggésmgghogétﬂgﬁ}a LgthggngggggggeSX§;ﬁgiiing at
least a portion of the second product with the first contact
15 lens product at conditions effective to extract an additional
amount of the extractable material from the first contact lens
product. This contacting forms a second contact lens product
having a reduced amount of extractable material relative to
the first contact lens product and forms another portion of
20 the used extraction medium.

In further embodiments, the present methods may comprise
contacting at least a portion of the second product with the
second contact lens product at conditions effective to extract
a further amount of the extractable material from the second

25 contact lens product. This contacting forms a thirdlcontact
lens product having a reduced amount of extractable material
relative to the second contact lens product, and also forms a
further portion of the used extraction medium.

The present methods may further comprise contacting a

30 portion of the first product with the second contact lens
product in the presence of water at conditions effective to
partially hydrate the second contact lens product. This
contacting forms a first hydrated contact lens and an

additional portion of the used extraction medium.



The present nethods it proceeds through the present may further
conprise contacting at |least a portion of the second product with
the first cgontact 15 lens product at conditions effective to extract
an addi ti on¥C HEAE20f the extractabl e material from t h@ G yS3906/030558

contact | ensRpEBEORESLIThi s thent apresent or methcsconduetheéact d@ifrise
product .pavi ng; A4 edu unf - of tractable material . relative to
the first CORtact Fégng)%%;:gggctégn&h%r%gr%ﬁot%q@uﬁg}tf”&ﬁkofa’ﬁ) fhe-xd
used extertafbnlewdi gmoduct id nther thesecarkodfenitert Be HRSEM ons
met hods rise_cont i t_.| east ortion of the second

pr oducteﬁ%ﬁg?ﬂ% tséc%%ﬁg%% yagg’ C?Jfﬁw 3 gﬁiﬁdwﬂﬁi QBHEAY oifd SePradioke
to éxt rects a darttarer namofotm®f at hei ext r agiabheded et Akt  LRRAKt ey &

second 1I_&;J.Ujgt)n%act | ens_pr.oduct. This contacti ng_forms a third contact
| ens pro A & Cetafbintiser extractapPena@iwri al rel ative

to the seconth canpaetibensrbyodystul aBEH8LsRAL! Mnd ;:,H_L%EQEE relANSele
of the used extracti on medium The present nethods may further

conpr i ST AcCPRGLASS0 FEHLTontdf StRe fi¥)st peotactingt Att heeascoad
cont actpd@so®r @duehe | Asthe r condi.tions_effective
to 5‘? tpi al ly hydrat eethz‘se?:g%gé%g%?%%e enlg %% u%t gi&l}ﬁgg ggﬂf%t Fﬁg
forlfls £MIELIIRAIr sfdgctsmeacto | eremawsd aonaddit i baas phiddien ehdvbe
used extyetio i u 2 L0 PCT/ US2006/ 030558

Al ternately, tﬁ%i%ges%}r]ﬁ/#a)t h%%g{f%#%%r APt cont 5P i nfhe  used
porti orexfradieldn metdipmodudin wirtdthishe etiokdneant, achel eRespreIMEENbAS

the pr e, Of e t di,tigns effective.to partjally hydrate
the thir cgdrﬁ a%li{\@# e%lgg rgg ctiC u%ﬁlss < S’tlinﬁg ForiRast f# rgertion
hydr at e com ausediergtaadthost inbbi br Wheh ROrtdmivaafl A Wsedsuch as

extraction di um . a particul arly useful enbodi nent, the present
ne? Odgn activated ré%oval meglu%, for example, activatedpcarbon, at

conditions effective to remove at least a portion of the
extractable material from the used extraction medium.
The present methods may dinclude <the above-noted
contacting with a filter medium and contacting with a removal
20 medium together. In such an embodiment, the filter medium
contacting preferably occurs prior to the removal medium
contacting.
Thus, it can be understood that the present systems
provide for recycling of the extraction media, inclﬁding media
25 that comprise an orxganic component such as an organic solvent,
in connection with extracting unreacted components and the
like from polymeric contact lenses. This is in contrast to
exXisting systems which dispose of the organic solvents after
extraction. The extraction media is filtered as needed to
30 remove particulate matter and/or the extracted components
obtained from the contact lens. The filtered extraction media
can then be mixed with "fresh" extraction media to provide a

volume of extraction media containing a desired amount of
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conprise, prior to step (1), contacting at |east a of the used
extraction nediumwith a filter mediumat 10 conditions effective to
renove cont g‘ﬁ% | ens debris and/or other solid and/or sem -solid

mat eri al s, HOtPd%sed extraction medium I'n another efSIdSHMG030558
t he presa®er nebRo@Sfprovvee inhaxtraeping) exichgdedleompapbnagtat from
| east rii E?fr\e Sz%Qi i iumw th a renoval nedi um
such aguﬁ {}i%] c'?éc\J/ edﬁr em\%ﬁj&%%%i g%ngggf exanpl e, activated
carbon, at cbmdiyeitonsnefiiect bveatio asgrmmie af ligast iaveontiswn ebnthet
extractable material_fromthe used extraction di ym ...JIhe
pr esentf%?%sodsaiﬁ%y ?%%thrl%”éé]t S e -5 a«?&eéjog?’f&%i nG S RPE A5V | £ar
medisum egeisbat ashhagewd t Bbaliepoval w2@hsedhdmdiegatkar tehpesuehras.
enbodi nent , ‘%{3’5 filter madi%n contactjng preferably occurs prior to
~of

the rentVal 2HeHT 1R oSt re‘iﬁ’fﬂg’,g i HSHP B oBndefst Sddiepne

the prespitosyst eBRtACeVi tkhdey 586YPricvd del.t he 1ot raedd o medhaact
i ncludi ng nedia 25 that conprise an organi c conponent” such as an

or gani cL¥FRRNPTE nSBEANER | BA WA ety 8Bt i Hee urmveact o8 dumpaenesd
and theyld et  r omypal yper | CtrFeoer%CstenLte%%%%ac{h'l%iﬂs%s' @aﬁOBE; g3bahBed

exi sting systens which dispose of the organic solvents afte
extlfactuving Thetdedodogies nedichi s | séredohtfneeded tand0 eesyoveo

partic natter d/ e e ac 0 s .obt.ai fromthe

cont actgjlaée%s% he fﬁgite%%(?&gktrg%%i o%ﬁ%e i a c%bﬁ{‘%%cé:n El%n%%%edpﬁnof’ﬁge

"fresh"subatradtian megita toapidvtde hevafiine, ofamekt react | be npgbduced

cont ai nlie ga@ivde%.rs}; I d .zim)unt of tWe)%Q%fZ 0‘;1 12PCT/ US2006/ 030558 wat er
ex

and effective 1 Yact iarzllﬁI SXPractabre" tonponents from the new y

pol yneri zed ontadts | espest of then yaveadobher dsoatb@spesseel tbe
i nvention, contact |enses ar r.ovi ded._ havin nhanced heat

st égl | 1 FPPHSE 52 eEhS%e, S‘@?ﬁ]a%%%ed aBPEYTRSTHD Wit s t2RRY ePBYatieqheat
t enper adtuiEisli ey adetybbment Mebhpdse@f ihede Ngegd Sheayi g ofn Shhb&epe
hydrogel contact |enses are provided. The present contact |enses are

saf e t SHESHOE i 17 ohPER22ES eENBf DRAFaFS 2RAd 140 Rl sthaweeriast iees

presentrainal iensem calich 10aadueed 0 ush8isMeLBEABLEO! E5e WhhE:
are straightforward and easy to practice. In short, the present
cont actsqf’gﬂelelsze&r FATROTAY st ant? afnd etiibedament + ythenbept sstahdlcasr

be 201 ﬁ%@?’g%?%?ﬁ’%%ﬁ‘?%ﬁ%%%’ ﬁﬂastﬁgsaeﬁéf 2oy &Y - a | BydPLSe #SPELL  OF

In one embodiment, the heat stabilizer component comprises a
Vitamin E component or Vitamin E.

In a wvery useful embodiment, the lens bodies of the

present contact lenses comprise a  hydrophilic silicon-

- 25 containing polymeric material and a Vitamin E component. The

Vitamin E component in the present lenses is useful as a heat

stabilizer component and is insoluble in the lens body in a

hydrated state, that is, when the lens body is swelled with

water. Preferably, the heat stabilizer component, for

30 example, the Vitamin E component, is soluble in a non-agueous

liqguid, for example, an alcohol component, such as that

selected from methancl, ethanol, propanocl, and the like and

mixtures thereof. The presence of the Vitamin E component

will be determined based on the hydrophilic silicon-containing
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15 conprise a water swell able, polyneric | ens body and a heat
stabilizer conponent conbined in the I ens body in an anount effective
to increase_the heat stability of the contact lens relative to an

i dentical cOYRHPERs without the heat stabilizer conporRGRUS(6/030568
enbodi npatymehic heatesiabi kihderth20 loormpopemdudest | nsth ulshenhi matﬂeellaens

gg%oingn&%%pﬁ sges’sg a%g‘ﬁ%é%é%g%;n? niﬂ'm{’}??a?% :'I':ns:Ena@’rbI lplo yRegic
very us:eitlérmﬁmdlmmmt hatsrlee hansadmgist® Oohetile prasenitgontatiodtensss
conprise %dr L.C sili on- 25 cont ai oI yneric material and
SOVt anf A LS 11 BARORSRbmm OHERESTh (HISH 6 SUREoRBASES
i's lssefs:imsora—dqﬂaiaﬁil&tyIpéeyme@ﬂeoae%r@adsl %né%s%'e%@f%t' nffc!?@ Lgas
body in a hydrated state, that is, when the I ens body is swelled with

wat er. PFeFenchIsEt & e by @té’lS’F“PPiléFltcorrponent for 30 exanple, the
vitamn E COMPOBRB! enisholflchl?l, € 1l yROfnAqueoUsdiditet 1or s%iég]?!e&

an al cohol conponent, such as ‘that selected from nol , etha
propanof-rOI&nYllﬁfemlE(e apdt i REuVésanher Bof derhea’pn’esenoé Ufitehén E,

S| corEoni AP W' SB037 02101 3PCH LAIDGe/ STDESh eTyRaret, the

matlér i avliaemdm e doemrﬁrnad@@e@rwseh utamimterial . For exanple, some

hydr ophi lic |ICO i ol merj.c te ave an
adequat e hea stabf@}lgggg%t Pg d aysé’(%; nﬁ & té?ﬁ#aéncor’rﬁgﬁﬂmon'
wher easnetHoets hyfl rrogat Istralﬁls:zlmngom @aeme&l @meglabuﬁmbh@aﬁat @éh@l §re
may benefit, c{eﬁgmt%} ?ﬁ?resgnc of a Vitamn E corg)onen

enmbodi MRt - W nTE %%‘ﬁfboﬁ@ﬂ?”r%e SEPRERSHI Y ofh VPESHi ﬁWEl:L%%J-?s
of Vit asbrtdst deshyaives ©f mytbamhl BompResMhyt W esatREELOLombAndnt
ver% usef | enbodi ment, the 10 Vitam n E conponent conprises Vitanin

T}‘?F &Y e BI0ET -aspittd $eathstapddéneri FPERPPSAT ﬁe%ﬁ%%

of heati stahi | £k iGA YGhSEnSVE! ! BnSoNiacd ir?neh@reoﬂf%& df&'nssyﬁh
nmet hods conprise contacting a water swell able contact lens wt

materi @ BYAPREF ngtatear rikre corpbrind sist REFechanepie mlelr tl@md
a heat &fahidd ZRInLPRAD ess%eéi in t&iﬁeclfe}é{éﬂafr 8??% g&qtact

insoluble in the contact lens In a ydrated state con Ing 18
ef f ect ihang o iswekcknthetednt Hethl ewatan t fatt he:thamcaﬂs Tfdephteei ato

Sealy chapacisd N de £UULACIST LD JELE 2! COﬂggﬁ'gngfffeC“

ace at least a n,” for exa
even SLﬂseirantaL@Isrtymalla;ngf ahé,caofl etrhe:orqmﬂem:c i Rcipeneant ath | €ns
wth te t.he for wat er_, swe Ied contact |ens  incl udi n
effecr;%voenfaal%un?gg%g t‘ﬁlegﬁeg‘facs b W%‘F E’onﬁ%’ﬁ@rﬁ‘g F51 Hahe p?‘é%ﬂﬂ?g
met hods;orttaestconizact lienrs vadviant ageousExceOupr i sasuAt hygdeopthéi Cheat

pol ymeri.c ter for exanple, a hydrogel-formng polyneric
mat er i a'sltabgﬂﬂxf&roﬁﬁf“PPBeE‘Fh con-contai ning polyneric material and the

liRe. In onarenfiadli pE8tent hachtakisst bkl | 8t LATPLOLA 2Q0HRELSES LY
V.tanqreomprlses a hydrophilic polymeric materlal for example, a
hydrogel-forming polymeric material, a hydrophilic silicon-
containing polymeric material and the like. In one
embodiment, the heat stabilizer component comprises a Vitamin

30 E component, The carrier component comprises a non-aqueous
component, for example, an alcohol component. The carrier
component preferably includes a material selected from

methanol, ethanol, propancl and the like and mixtures thereof.
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30 E conmponent. The carrier component conprises a non-aqueous
conponent, for exanple, an al cohol conponent.The carrier conponent
preferably includes a material selected from nethanol, ethanol,

propanol an®QHA"PHRYE and nmixtures thereof. WD PCT/US2006/030558
2007/ 021612R8TY LBE@O@DB@%BHGS de saynyi beaad balre e @t e@nﬁbe‘mti:tbad of
her ei n C L ons. a ang | uded t

scope o% the%%?légg%% |nven ?%%‘y%%%vsﬁg%gipha E'th%c at l?\ges@%? Qﬁ?sgﬁch
conbi natnoemiaien npmvmde;&l tyat ntbesitestnire sSTHEsen@nduchheonds peet n
and advan eg ut ag@épr .esent %nv ntion are apparent in the
foIIovunr ai T ed APNPPSASTER i ns and drawi ngs in which |ike

par s bear ITH@ser ehadenmhdUNBEpeSts 1Qnkr | £dvhessdd Pt ben ﬂ{etb%esent
Drawi n Fig. 1 is a schematic flow diagram of one enbodi nent
of thegﬁd}‘é%‘”é‘iﬁori n%lé%tt‘wrent inrfpe §°|1§0Hl§ahéiﬁ§eitéeﬁ| SRSeiragtannof
anot herc ebesli aBat oebwihgs p&@tseomld:rﬂvwkteoeaar%é [t 'fﬂk@e%FbEEthQ
The present invention is very useful in treating swellable pol'yneric
cont act?WREERES - f or exanpl e, contact |enses conprising hydrophilic
polyneric materials, and in 20 reprocessing the fluid materials used
to treat such Ienses Such cont act | enses are often described as
beilflg 83 prtA o wmgsduring use of such contact

| enses the I es; i pel ud e t f ter to be smelled
by such wat eEr%rbstlr %ﬁag ?C%Is“%%%:cgnt actCH1r‘]‘l ?ttsa%s \gtﬁt U i FRPodET Rt ©
about 0% qrrestzodt lbﬁ%ztbrtoabout 20% t o about 50% or about 60% or
about 80%b vve| gj‘ut ofa vvater |n an f ui I i brium state, exarr&l,e,
when bei ng vvor 6n Hh ByeP Coht2&t HHAFERL Af 2BPE ‘ﬁrr@?"@? &Rl
as sof toﬂtyuireominelsle@tcdmtreﬁta.bﬁnses or hydrogel contact |enses. In one
paigi cularly useful '

Detailed Description

The present invention is very wuseful in treating
swellable polymeric contact lenses, for example, contact
lenses comprising hydrophilic polymeric materials, and in

20 reprocessing the fluid materials used to treat such lenses.
Such contact lenses are often described as being swellable
contact lenses in that during use of such contact lenses the
lenses include sufficient amounts of water to be swelled by
such water. For example, such contact lenses often include

25 about 10% or about 15% or about 20% to about 50% or about 60%
or about 80% by weight of water in an equilibrium state, for
example, when being worn on an eye. Such centact lenses are
often referred to as soft hydrophilic contact lenses or
hydrogel contact lenses. In one particularly useful

30 embodiment, the contact lenses include hydrophilic silicon-
containing polymeric materials. The contact lenses +to bhe
treated are often produced using hydrophilic monomeric

materials, that is hydrophilic monomers, for example, together
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30 enbodi mrent, the contact |enses include hydrophilic
silicon-containing polymeric materials. The contact |enses to be
treated are_often produced using hydrophilic nmononeric materials,

that is hydwgﬁ'ﬂﬁ"ngﬁ%noners, for exanple, together PCT/US2006/030558
W02007 h3Z16 1 2RET/ diS2 @ik 30T winbhcoresor whireh other painerarizedvhinh

are pol%}r]rrer.i zed.in form ng t he contact | enses. The present
i nvent i*dHHY GO SFCL AP RGSt he | ater stages of contact |ens

manuf act uri mheFoprexanpl enviehe isnpresererynvedd fLaN HErUsgf Whe Nlater
treating contact_ | enses which have been recently fornmed, for_exanpl e,
by pol 5t i%n FPRERETor 1RbBF e RBRBMRTSUT [N r eCORt | $XPHPHEd oFnRe

presexthacd{it COMNARE SENseSuabERN IinC! s BMUNEh 1A cte X SRS ADYR I ch
materials, such as one or nore nonomeric conpcdnents which have failed
to 10 meds lren arpeantbyr éasmedonpicdt ¢ 3ATRAS nPY heo byinghibrd Hken opt

pr0CeSH N0 SPULLeOLEnEXL! ACIARP SRS ) SepERSeNL, | BoUChebapses.

In order to provide contact |enses suit e for e an frective
wear i rdrimaydsengeshundesn dncduidealagouniesh ofeestitbytablaedateniats,

| enses advant ageous are treated t such .extract bjf
mater 1 AT o Brkth Teps BREERELS fRnhERRYEs WHIbEATE, Bt fee o
i ni10i alrqaackagt nfa biedond actatensespiatetal ddrpagkanespoiynbrasation

blister packs .and the,|like.. Thus, the present, systens and t hods are
Used RS W TEHTs BTy GH TP OTTRIE d SR LAl pene in sul

di sti nguirghed from 28dget bodsrefiet eadhbgceontasts | ensesbadt £6r safe
pl acenment_on _an eye of an individual. Thefpresent invention is
di rect &84 oShEBERIER NG GRT ch i $1Ef F 2ERT vOTt IVRAHBY e CBX tFHEAR e Such

mat er i YedftaW COMACY LORESSL ANdnBEAViAR 6RRLACLsL§Neee WL & eto
safe and effective in 25 use. The invention iS also related to

repfocasEiavg sweh gxtrasyabiagnetigeiplyi-ds, Ther regasple, SYStqm, and

mat er i ip.tr i h.go t e r
o o R plel 18R M AU EONIAP | LHERPED PACRRORNED It ESHEe:

can lenses in sealed packages, such as blister packs and the like.

Thus, the present systems and methods are used priocr to the

lenses being worn on an eye, and can be distinguished from

20 methods of cleaning contact lenses after placement on an eye
of an individual.

The present invention is directed to processing which- is
gffective to remove extractable materials from contact lenses
and provide contact lenses which are safe and effective in

25 use. The invention is also related to réprocessing, such as
recycling, the fluids, for example, liquid, materials used in
treating such contact lenses to produce a recycle liguid or
recycled extraction medium. Recycling of extraction media can
provide substantial benefits, for example, reduced costs,

30 reduced adverse environmental impacts of such contact lens
treating and the like. In addition, the present invention is
directed to methods of heat stabilizing a water swellable

contact lens, and to contact lenses that include heat
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provi de substantial benefits, for exanple, reduced costs, 30 reduced
adverse environnmental inpacts of such contact |lens treating and the
like. In adwéﬂo ﬂozx% e present invention is directed to nethods of
heat stabili ter swel | able contact |ens, and to J&rif¥Rzp06/030558
| enses ﬁh%@llh@%ecmnew@ 2008 B ARTT 520 Fe/eGR0858 nyeatsibhz iag

conponegi Sect &b addlifdQbad N We%%@ltnﬁ' RYERLELDGA S, Wg E&‘}E .gts tlge 2t hods

of reducing distortion of contact n
aspects of tBrbqtigernits i mneht Repeate |dﬂ umatgdesantammwaﬂ’dlcbe are

describ i erenc o] g ou d be

under stggﬁx\%%%{%e% II?r eggét wf‘%elﬁ |8ﬁslc§l§e¥ Vitht §8 P5ePRE tor Fig.
enbddi nent s amdwmep:ept sishosimould Filp hndendstiolat amatandhal | present
e omentso and no cat s, consistent with the present methods
nmbod f d djg\f':L ]683 Fﬁ FLE h th hod

as set POVPH-¥teth BPE LATE 89BBRES o Fnﬁhésﬁﬁégénﬁhown

inventiofn. £0g.Asiysecnder aifat t haang erdad exdIBCt bABoABHEME | BEl UdRS
any suitable material, other than pure water, which is useful to
reduce B BARAINCTT SOt @il dheaPresenitd@gthrdanasopebniarth

cont acthdf£din et G ridRRiRd Wik rAGCORdaREEp W bP LR PEESSAL  MSRLILAN.

The extraction mediumoften includes a non-aqueous 15 conponent
ef fictive t dsoranst Ihekeiont rda disva fesdmastion aedior"odnchedesnsayt

| t
ens, ﬁ‘ﬁ{extract wise gofbinenw, ﬁgcma%&ra%ﬁ%efi;% g.lﬁfhs&

that s € nateriral isre or extrac
cont actr¢cdure b‘emgampeat:e@f Baims adwmbdfe n@t—em}moummdmhemsambmh

may be éﬁﬂci ug&gca& Jit) I;g'u Ir?q_geéyea%d' agt |a%r&0 d| a | ncI g wWi_t houtt
limtation, conponentsS, sucC s organi ¢ corrponen Shtslida Rfcpresen
sol ventsr;vetrha:lorar e Tfd emtt neat drorr eciddiumg otfhtenatmaeiiidek axhbaehqbzé@us

mat rial in the co Ienss bei eat ed in.addition, have

i gn(fcfrilpoéhetn% &tr{%ﬁé:largt ri ﬁen?g?&éﬁjeﬁ cﬁ‘i‘a}ctrt"f’é:t@c?rh Cacfle38 i ghs n
be| ng tamdted, ownthbe cmaeblﬂg lehst, hergyRiracio | €1se rvl s O NcbSi N ak £F h
of the contact, |ens. ne enbodi nent, the extraction nedium

i ncl ude® ‘?%Ct&?eleal“@&ﬁ&lla S &RatpPYchng=hiraRbaPLr| RRERFL®h, 18t

| east orgmatdeBnek. dher@xtsRCirirem Megd UBomAcNCluds a3l akcoboly.
sel ected fromthe _group consisting of nethanol, ethanol, propanol and

the |i K3 HE i &f unes ERELEYE. components whlch may be included in

20 the present extraction media include, without limitation,
components, such as organic components or organic solvents,
that are effectivé in reducing the amount of extractable
material in the contact lenses being treated and, in addition,
have no significant or undue detrimental effect on the contact

25 lens being treated, on the wearing of the contact lens, or on
ﬁhe wearer of the contact lens.

In one embodiment, the extraction medium includes at
least one alcohol, for example and without limitation, at
least one alkanol. The extraction medium may include an

30 alcohol selected from the group consisting of methanol,
ethanol, propanol and the like, and mixtures thereof.

In one very useful embodiment, the extraction medium
comprises a major amount by weight of ethanol, such as a

mixture of about 97% by weight of ethanol and about 3% by
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In one very useful enbodiment, the extraction medi um conprises a

maj or anount by wei ght of ethanol, such as a m xture of about 97% by
wei ght of ethanol and about 3% by WO 2007/021612PCT/ US2006/ 030558
wei ght of mBOAAEI2I612n exanpl e of a useful extraction medCHAESRAP6/030558

i ndust r PaELSRBt Ryl Hedhaspiri t S IeSmplwhiath 4 sudemiladtiyr 20L6n 3% %m
by wei gk , i s about, 0. 39 ter or . less. It should
be not eggt ﬁ%%&{%%ﬂga% rgl(%jtclhg%é?rggl usrﬁ”rﬁg):% zﬁsﬂg?f ndiHR aASanomicaily
wat er, pbefier 8Bl y%abyi weighnowatenf fxaé erort hadlidged essodhan, ﬁpqﬁl,gtedr
1, newy forne

50% by wei of er Wth reference to Fig. 1, .

svel | ab}s\g, q%toslsyrre\r,\?é eBRragt bPeﬁéJb}s%de Fohalx AP €xtEachIphe Medivac ey
contiactal easésctodtabni agoanby SEOMItkirG, pHelte¢an1GORt HiNd 4Qunt of
pol ymeri c, mat e,{é ,. are %rzocessed in system 10. Slch lenses are

i al
provi de®@Forf i g%s%%g]ee B phiuth F0% Pyeyeliphi- et vaterd | enses

include unremttied PRNOPEES: apd Pessi bly ot tr e material,
which are_to be renoved before the ?enses’ cg%&% pé%ﬁ:tg%ed f%\r'el aba'[e’
shi pren®PLENerid s 51t t Rensesges foaf eexample, heswiln imed-idasaated

tank Whi&h 4 &t SABl-iAeS L taq b ref erence nuneral .as
the stage in which it jg 1?%%{%%2% %Eaglﬁhgﬁgﬁggg%k AR et ot
i n \8hi PPEGIR T | Ayt Petaleenat bepironseseleiing dyseated.nd 8ubhqUidses
medi um r 3hgd r el ocC S e tanks 20 be referred to
as ext r%%%i g%%t%éﬁgg oﬂr}?hg%rgg io#]%%énkggde%%na?ﬁgeﬁgﬁi/%e | i GRpTe pre-
cont entexiofactrd t deleseand ihhéudel athveaposd t ighddedd)e %@m(sfiogsgggy
extracti i,on_systens. For. ekanple, a first set of tanks

may be d're eﬁr%ﬁa?tg%blae &8 egflggxt P’%&F?‘oﬁrﬁaﬁ?sbﬁnéﬁé‘oé*ﬁ?ﬁr gefabrethe
mat er i dlensre cembeepa2iafiedmeblie saopihast /sLenses to produce extracted

coptact |enses, an second set of tanks may be referred to as a set
of IiEyolr ati on%eat%k%‘gmﬁ&ee TiR9%%t rafesdedofackereiiz ed ngdedngdrat bank

In firsthistages 12oméhEmé €NgeEeAF-ECRRL Akt QT § L Al
conposi ti c\(% ai ni ng about BO%to.ab%ﬁ 95% I%“S@a%%ﬂgtoﬁ'?QS%?%ral
about fO%A)OtB'S)e R OF Wt 1suth deatededng Beclrsual habknpefates e

in a ranghabeabauwl w2Qent @orkauk 3 28C; p ti eratures of
first stage 12, as well as secon(:jL, %t ﬁieggge?ogbgh?ggf%gEgg‘ﬁagsjlé%%ted
st ages 276, @0lioyid opeghidnogas vigzgotibedlde2RCH, USZ@6K030588 tanks

dese! | ey NeLeifihely B8 b 30La008: L, ARAN205 L 9. Ahoyt 50G I n

certain enbodi nents, the stages are operated a r 9bm ¥ ur'earks
These Seagadiagecanthsseédawitheanthetsant hbdutanke engl eB4r eefHfive

saf ety ob83%985 oPC¥ER R.3Rd ehobtl siades, 30, and hydration systems.

For ekample, a first set of tanks may be referred to as a set

of extraction tanks where extractable materials are removed

25 from the contact lenses to produce extracted contact lenses,

and a second set of tanks may be referred to as a set of

hydration tanks where the extracted contact lenses are
hydrated.

In first stage 12, the lenses are contacted with a liguid

30 composition containing about 80% to about 95% IMS and about 5%

to about 20% by weight of water. Such contacting occurs at a

temperature in a range of about 20°C to about 50°C. The

operating temperatures of first stage 12, as well as second,

third, fourth, fifth and sixth stages 16, 20, 24, 26 and 28,
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5 and 32, described hereinafter, are operated at |ess than about 25C,
for exanple, at anbient or roomtenperature. The contacting

bet ween the,_co enses and the liquid conposition in first stage
12, as wel |“%%§’ﬂ@tl?;%m acting between the contact |enses P&fP2pE03Gs8
conposi¢FBFEHPFQUI BT R Rt t s RREL AR 8t HERIFerqd bt c3Rdtcted abouta
period mf°¢i meref teptive ddibodiondied deql &8 L Jmgs to?%@%ft%rd’ N oon,
effective to provide cost effective and effiCient treatnent of 't hé

cont actt¢RpREEt U onBesfotiata® anformmadseyg vifbdnatbelSame amodaige

of abo 0) r a 4 _haur .t bout 0.6
hour o;g%b%%ctfg %éarf%?%foe%tyzf Eoﬁrn%r'or %Lr%g%eé&hl ﬁnﬁhglgﬁﬂ? diSH8qEs 30
shodn iandi 32, 1desdmilpmhtteotding fifert, hedecnpesasnd thelksguitdan about
conposidd [ [ tage,12 occurs for about 45 minutes. This tinme
can be 2taédﬁ:’stjfe]od% e{»?a%ﬁégésggr)? 0°#'5 8EhFgvR F?f&p%l‘é%r%"r% result or
degree of exthractémraddirtibtivedn extpansotedf 1HeseHNERGL the€Ngiquid
In addition, ultrasqnic_gnergy, produced using_a conventional .

ul t ras&ﬁ@%ﬁp geRer B OFE &R 96t Egnalaf%/ BELldppis edheo cRBLRFR§LRA
conposidditiedm thgnd i r séostge 12140s25 faghditafge extpagtion of ot hg
co%act | enses in fjrst stage 12. In one enbodi nent, the extraction

i s 1P aciqaiRR®d 1MW dgRieon iR 13 gdnd Esnpesherorstagast deackibe
the comddiys 1HOPRbNhARPsdd 14 1 9grPEat B {aRK éf‘f%&‘@?@e 12,208 4
continuous draining of the liquid composition fromthe tank via a 30
conventitGhaldsgeitedsy desmesr ofhemagsal Hagasfesenbhyd advanbagengsipe
extractd i I oHAY 1 h b | i.th the

I i qui dtelcﬁ?r%pdggi‘{% (;%f suc hggs %P F‘Sltet %)éf!tfr%g?ti i%gng?ﬁgglg g?i\g%%gﬁagge?iﬁﬁﬁﬁ Pt
occur s thet vieertadie lemses. andnt end | epbatlicenigsiddmiractSone nfimddeare
exteactabl [ 007/,021612PCT/ US2006/,030558 originally in
ortlgn il e Efee%%tégéi g!fr gxrég\l?%d%f'rlo%? e Tensd gufnof?rgf’u&a? e agiolh S
presenthoux tte bbgutdOcénpesidt ian abbstde tHmd efiSesboBlr 2NGhd¥s or
after such contacting, the.liquid. conposition 5 in first stage 12 nay
opt i onal’ Iy "be %ﬁn’%bﬁ ﬁﬁrbac?ﬁidﬂleg%fi%w ct?vat8d ZondDPa SRRTEF a?hs
activated qamnbes ahde thequigueanpespbsebibhomtherdi rstagtage dcgay
be pas%ed t roug the activat eg,car on in first activated zone 14 and
passedtBacRPCHo 4 FeiusEgge THISTRAMECERRaPRJI2EARBEPi nifi Regessary

acppvated achieve the desired result or degree of extraction or

amount of expansion of the contact lens.

In addition, wultrasonic energy, produced wusing a
conventional ultrasonic energy generator, may optionally be
applied to the liquid composition in the first stage 12 to

25 facilitate extraction of the contact lenses in first stage 12.
In one embodiment, the extraction is facilitated through
continuous liguid composition agitation from the continuous
topping up or filling of the tank in stage 12 and coﬁtinuous
draining of the liguid composition from the tank via a

30 conventional weir system or other drainage assembly.

During the extraction in first stage 12, the lenses
become swelled with the liquid composition, such as the
extraction media, and mass transfer occurs between the lenses

and the liqguid composition. Some of the extractable material
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10 zone 14 renoves sone of the extractable material which is renoved
fromthe contact lenses in first stage 12, and thus helps to prol ong

the effecti f..the liquid conposition in first stage 12. For
exanpl e, thw@e@?ﬁ%\zgﬂzon medi a of the first stage 12 that F&3f{S390¢430558

extracteabl gimaltler i &t Soobbal née Ierdssemisheraontatt fi@nselse chanbes in
filtered, and reused.to extract the same or additional, contact ..,
| enses Lt { [4AGRed 1oxt FARL o (RS Aban Be Sifled THE: 5 RpgsHLon
enpty tapks e Gt berasgkded to pure extraction nmedia present in the
tank. First stage 12, |ike the other stages described 20 hereinafter

(unl ess expr¥%NP s eBF BEREPRFReFORRF e Bqui Bhed AFEA &OTPESE16Re
Pumz, o exagpl &vQfe cOpveRy Ui HR3IGN. b Oggﬂ@@dt he ddh@l 05 i Birst
first stage 12 through first activated zone 14 and/or to punp the

| i qui d aekivitdd raansst Hyalirly grontainee ésdilvgtetocaghkanpl e Thief ligaid
l ens tr rs; Lot age 1.s.,caad i

bat oh- v S E o CERY BLLS | Beadd 2P b3y PBAT HELRER, Enfquap the
enpl oyexktsvatediesaribbrd ial stwdr eatieleited Thenpudpdi rmpdachasredl pock
facilitates gxtractj bet wee h X i i @, Ol ration
o & aECoRTaty TeRgeettn 1 1re, sELuaPeh' 2RRBEE' Snarersh Sbkdhage
t haost agese 04l esamexdps esdiny séAt etheot et v Seabmy nabpkoy l ulvhiiagonie

energy, as described with regard to first stage, 12, to facilitat
LT Pt BN RRCEFY BEEWRSTRE | TGS ah Canehic S PaRsdir Pafohus
stage. hdR2004/ 2b6d2ECTHHSZ HI0RBRss of LRES 1PHAEEAS BoAGosBtion

first stage, 12, and unl ess expressly stated otherw se, in each of the
ot her stagksrstsShagenhwlse vidh ‘?’é@%@rﬂ' tl'% nexteMtan 1Bk Béi ke

treat edg; 4y OLBREeWOIAS that DAl 2qh sC O BGl cd 1L Smk Be P{ OLLS 88 al Red
one stage, 5 for exanple, first stage 12. After conpletion of

pr ddesstrrm i g o St ke s K&  idft refs e 3% gLUSRENBPe SXEHaCE

sui tably,stagked teays Apd dieps holderserar & dmyed 1o tagsnext 18k2ds
for further processing. This is continued until the batch of |enses

has beerxipragigiggedicsbdedan s adwed Ihvectpenitagant 6mesit aenkl ensesn
locat ed, on, {h&y {1 KA e N8 :3haR881 225 rLEAXS LRCde 0l OF

First stage 12, 1like +the other stages described

20 hereinafter (unless expressly stated otherwise} may Dbe
equipped with at least one pump, for example, of conventional
design, to pass the liguid in first stage 12 through first
activated zone 14 and/or to pump the liquid out of first stage

12 for reprocessing, for example, i1f the lens treating which

'25 occurs in the stage is conducted in a batch-wise mode with
respect to the treating liquid or liquids being employed as is
described elsewhere ‘herein. The pumping action also
facilitates extraction between the extraction media ox
hydration media and contact lenses in first stage 12. In

30 addition, each of the =stages, unless expressly stated
otherwise, may employ ultrasonic energy, as described with
regard to first stage 12, to facilitate intimate contacting

between the liguid and contact lenses in such stage.
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provi de contact between trays and the liquid conpositions. Color
coded trays may be useful to facilitate visualization of the

i ndi vidual ] ens |ocated thereon. For 15 exanple, the trays may
conprise a &8I Bonent that contrasts with a tint of ROFEIS2eA4{035E8

| ens to nmake“FRE PERSSEELAGI Vil yfiusly sbageelBy angensdressThexpraysly
are deskgredgat @b r$i ed; ,.up a er anple, .a first tray
thershacke AJI Q0 f %2 QNIer o1 £ O eg}sé?ggﬁ RaHisE

and a substantially identical second tray can ed %
20 for nathr &psReséntily . thikecbhntsttt lansiesc ey aptavad ity 18f other

wel | s, wel.| i r [ o.contain a single contact |ens.
The sec%ggatsfagt c]%ﬁeégg %%agéh‘%%\glgrtlteﬁgeﬁ rt FTAP IR hctnasng 15t@gcor
the ir§ort eapmahd, t &ifasitt herageol W conhgebr! e@mpiei;mohh%fwgdfo%e%fsi%e
second LLaYep St %%I%s-of atrays hsuch 25 as stacks of 4, 8, 16, 32, or

more trays Can B prSVirdEd i hRBnePdrChioE cafPPPEFs thar cespiElaisedn

to transtetabhe senslesd arpngs tded diddLMRMa2085 OhdRe RESSRL 1o
syst ens, ne .enbodi nent, the liquid conposition in stage '1{5

|
as vl | $589% nEOF| qﬁ%—’aﬂ‘rﬁe‘ai BRPERFALNTsed Thitadh cfontiensichewn80l the
st ages, baitiesst exphess! naRotRdn G ANe Lt rig{a yea’*i*ﬁeg E@%P%ﬁ?‘%é? 284

reﬁl eni shed, for example, fromline 76, as ScCri

xCdss {eRTHPYY qiirdedBrposi®iaswlies coht ivasud ytpagsedimtlindd sbage
12, forcexedpheayks Passed, r nt.j on i,r O _damlike
device out of first st age %28§?§8§¥§1£§U%%§%8%/ (ﬁfﬁ%’a‘?ﬁ& etween
t hr oughFPREt34 Eerseapr dosadieny. ¢m t hibe enbodisrenandt hethens 1iquid
treatirtg:,r&ggg- idt C Lpueus Wi th respect to the |liquid
conposi t] on b%te‘l‘?r?gl%used@?gggt gggg%ergxsaﬁnaé’l 1?be n‘é?%%‘é]nb*&‘di reRELitpke
li qui d Comedsizatdoni nos fihest istiagdd2l asnwello@sddechbaubg. mediym
beijgg used,din eagh of .t ot her stages, unless expressly noted to the
cor%tgrary, |IJsl%r?ai ﬁc'?lﬁ né:drg%r? t F&% afREPEAGS) s®r eG8&8TUnEPIOPPENE hekh2kl

make- upEdns eemediiith ne ldmgerobetayi e cto 1R8ld O M kgl | 90n s
such asree_elélttri%% ion, in_ first %ta%e 12. When_the 10 liquid mediumi’s
deemed 110 1dngar SifYalbfe SRt PYs r BRETEE - f r Shif stagEs 12rasdes symed eto

bat ch, kendstrepieaterbdy dastevobréeh oforeRiaggssedal iguisd qomosity op.
whi ch cz% i.ncl udi gur_l fied extraction media thaf uséd to contain
ext r acCANE GBI E| $9EBEAFRedSEFERT chbhRicEan cheestacked resgether to

exzoacticam rEdrayt Rdsembly. The first tray includes a plurality of

wells, each well being structured to contain a single contact

lens. The second tray can be placed over the first tray to

act as a lid for the first tray and to further hold contact

lenses in the wells of the second tray. Stacks of trays, such

25 as stacks of 4, 8, 18, 32, or more trays can be provided in

one or more carriers that can be used to transfer the lenses
among the different stages of the present systems.

In one embodiment, the 1iquid composition in stage 12, as

well as the liguid medium being used in each of the other

30 stages, unless expressly noted to the contrary, is

continuously replenished, for example, from line 76, as

described hereinafter, and excess (used} liquid composition is

continuously passed out of stage 12, for example, is passed

over a conventional weir or dam-like device out of first stage .
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15 has not been previously used to extract contact |enses. This type
of operation can be considered to be batchw se operation wth respect
to the quu%g&% m.used to treat the contact |enses. The chem cal
make- up of 2aﬁlizd conposition can be 20 nonitored, P&EM/USHYHPIESS
for | MBLandtorouglt eXirendiOrEax trepmt ads s inat. er iZal thdst enfbodinent, the
Al ternati vel or.in addition,. based on experience . wth an individual
Systemithe VioRHAE e e e Berc S auers” i d3Best 6t iR,
a Certaiﬁ%@wb@csm@sihﬁidm%‘émfg hersesn keagexample, 1 or 2 or 3

bat ches 25 of | enses to about 5_or _about 7 or npre, hatches of | enses,
bef ore bei ngif ey etlbptRrated| £8bgdiment, |thendilgpdft  COMPILEP? 10

l'i qui d PP@E’Sisttia%@ i1, r espvediir g fikst 185308 *2ahom 'HRBNMRFEsseNdin

and replaced with a reprocessed |iquid conposition, as is described

el sewheeaclB0 dfer dhe.  Thheri gRifapednposiiEsSnsFHBYeFsaY s Rotethe t6t héhe
st ages [r ed..c I QUOUSI teh-wW§5€e,,hR4

t he san‘gégn%%%g?' aggg}égg#%g‘géﬁe?gi %@1\% th regé tjgélt ﬁgulg\%ﬁuiug&ﬂu%s
conposi themi¢al staige- P, is \WEROGEH 021642 PONIg32066/5s080558e to peafpsm
about 45 m pute t he ntact | . are.re f fiyL,St e
and pl ated ?ﬁngé Btrd Ss"fc geaaslﬁx%azce%gn "act’ :Fé\r%ggs Slia:g«?ecc%%t' ac?ﬂtg%gi ﬁﬂé
second Biq@ged Leadinm s |depnet conposigdwswddribdieni dg 1166 mimowed from

concentration_qf greater than 5 _about 95% by. wei ght, the renainder of
the |iq%f?%g‘°r‘rmlgri %eﬁﬁﬁggﬁt E’PFC?‘M a&bﬁgu{e ?ﬁcﬁt}?%s.a |’he““6?ﬁ%£gh of
words, t&erextésasd i Qiqgied acehpbhet fespondihdichgecdd hiascudedpoedfied
anount of water conpared to the extraction nedia of tgg I‘i rst stagfaL

12. Cor®BbF#eELoR nBedidy thaty PRededGhd® ARy 18%L58°hRPte adefG RS

al | the,pthen-8t 2968 denchibbed hayeai,n @5 desal | drdrybtiod egandat enkiie
contacting in stage 12. Conventional heating elenents ma

. y_be ,
enploy eia s f BPLeREAD| BXeBkPeFhal uEBYt he REFFEChf CPRE2SECORBSEPage TGS

whi ch %Qeo§n$ﬁgﬁéﬁﬁoﬁ0&a§”§éQ>&oﬁ%ﬁH§k§H¢¥o be MRkehaiket hpdasinad
tenperattre. 15The concentration of INS is increased between first
stage 12itihdreepent $wraddiel 61iqhed | Badéympuesentta nt¥ealst theagentact
becone e % d or expand in physical size. Wien the swell ed
once-extracied | enses are then passed to second stage 16 they can
swel | furtheThei cheaibafuimdkeater ief haibnd igubidg eymes idomgentamt ben

of . Allowing the newy foryped, lenses p ro I rs t,age
12 i&ﬁ’?&p@%‘éﬁ%g@xp%ggd t%xaan%?]ilggher f%%ncelnbgl?at %?)%/ t8? I IL\J}%}?%]{ serggﬁégg

stage léxtegdutesls heasériass tondmth t Bétkensesveby) dobe iexpakiddioh,

they were t

be passed,directly .to _the, high concentratjon .. .
envi T OnABRES GG SFROZSSRPagHd: o HIGH KHtenErSErB of i N iayid
second sbRgesibiss veryiebfesthye 112 neAP\WNGusX rest sbeatmat efdrabin
fromthe contact | enses. Second activated zone 18 ma}_[ 8pt| or}al I y tl?)e
provi dedugger of batches of lenses, for example, 1 o or batches

25 of lenses to about 5 or about 7 or more batches of lenses,
before being removed and replaced.

In any event, the used liquid composition is removed from

first stage 12 for reprocessing and replaced with a

reprocessed 'liquid composition, as 1is described elsewhere

30 herein. The liquid compositions/materials in the other stages

are used/removed/replaced continuously or katch-wise in much

the same manner as described herein with regard to the liquid

composition in stage 12.
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that the liquid material in the second stage 16 can be passed 30
t hrough activated carbon in second activated zone 18, and back to

second stag renove extractable material in the liquid
mat eri al fr@@%@gﬂzstage 16, and to help prolong the e?%@@?@é’ﬁ%@%s

of the |iqui ®diteeraabutn tSecomhtsisagetli®h. cbhiiactWlenses are removed

2007/ 02161 2PCL/, 006/ 0305 filteri.,n d.reusing can be simlar to
t hat dei?(é":rqnbgﬂﬂl#gr%ei#?%? ?&rs?n t RJEES N Segqng  shade 45°mi nuthe

of cont agdritegit thmoantaed tONSRE Y el esmyad f sogsecong: st age118uig
and placed in third stage 20. 5 Third stage 20 provides for further
cont act i R TG LM FEHEEY viSh aF 13 qePecHatertian «oht aresber | Nssn

at ascongaiud abben W eatebhnthan 5% ByaWRight .o SUEHeaS B @Kt LACLL O
medi um conpri si ng 95% | M5 and 5% water. In effect, the contacting In
t he t hi RfQEageaderis HOF epdmutof 48 henlirtamt act Ing drheseconddst agehe

16. The Jjyquid ipRt erd M, fromf bi g tiaonal | e, passed
to third acti vz:iLt ed zonea 22 con%a%%?ﬁ%&ag%:lggg?gﬁ g’z@i%rsboan.I ueg?c% q%]n%unt
mat er i aloff rvafiethi cempatredatedthonexf2achith aedéducdd Wenceintsat sbage

of extr abl terigl,.is returned to third stage 20.. 15This

cont act ?l%tg i nc'eotrﬁ%cg{lsr@ag%l% gr&aé’urvsarfyorl% PEFTHY D24 r?esl’ofa%\b‘%‘?ﬁl 4%
m ndfes.in all Thaecoomtlaet kenges aksdrdiedechdrein t Bbr desicade«20 @eh
i ncl ude | ess _ext ra\%abl enﬁat gr.i al .than the &Snt act | enses renoved |,
from sedSTATSt age 18% SOTTS5HBYerdfodt TR s 12t he CUNTeRE: s ekeakng
t hen pl adetheinit sf auityt oSt agplBdedonEal NeREMB1L) Q8 cAAPOSHE IO walls
cont ai ni INS at a concentration of greater than 95% by wei ght and

about 56 o-BHoFECHHE paFIES pfr mifthd EBPMP Y LB EPECDT Dot apper &
Vi tam neEfivhieaByi, S t80ktbheain thd Sadd O d CHPRESIti-eN in

15 The concentration of IMS is increased between first stage
12 and second stage 16. The lenses present in first stage 12
become swelled or expand in physical size. When the swelled
once-extracted lenses are then passed to second stage 16 they
can swell further with a liguid material having a higher

20 concentration of IMS. Allowing the newly formed, lenses to
pass through first stage 12 before being exposed to a higher
concentration of IMS in second stage 16 reduces the stress to
which the lenses would be exposed if they were to be passed
directly to the high IMS concentration environment found in

25 stage 16. The high concentration of IMS in second stage 16 is
very effective in removing extractable material from the
contact lenses.

Second activated zone 18 may optionally be provided so
that the liquid material in the second stage 16 can be passed

30 through activated carbon in second activated zone 18, and back
to second stage 16, to remove extractable material in the
liquid material from second stage 16, and to .help prolong the

effectiveness of the liquid material in second stage 16. This
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-25 the fourth stage and is insoluble in water, can be used to
enhance the heat stability of the contact | enses being processed. The
t enperat ure %f tZ{% contacting in fourth stage 24'is in a range of
about 20C tBOMEUPIBAC. This contacting occurs for about PEE/URRI9EP§58
30l n sofeleebiuy nendlsrehisihg preseet sianeaki ao, tWatargsdridedierein
enpl oyeg. C?e suchte%enb | ment not enploying Vitamn E is described
her ei nafPEr*Wih ¥&&$ect“to Fig. 2. Still referring to Fig. 1,

the contact Aepsesapenbved hiamcbeucih shaget2dy, i RekUHME 2% lenses
effective anmount of _Vitamn WD 2007/021612PCT/ US2006/ 030558 E, are

pl aced RRefTPIH S dgerpesgsnt ot Wi ARIaPPEBFdIBORPOSEA tFRAGe 20.

I nclaudi ng abguit r HO%bygaei st §HNS Aok abaiut 5@%&@%%'%8%%% Z%ﬁe
water. This contacting occurs at a tenperature between 20C and “50C,
for exafpnkack depgest ovibe 5 t dhperdt medestiafli reensrbgnd 2 IMSorat a
about 4 1 : IS.] rapgili opest a frol ut % by _wei ght
IMS to Oegaé t lgé:]tla-l;gutggg/?ﬁ?fr:m?gh% I@ ; agﬁl i t"Pér% uces ?‘F?ce/ﬂ st?gssg(r)ln
t he | ensxtraghidre madon atapshsink i IMS descGither telrsewler effect,
her ei n. e c ._lenses .r.end fromfifth.stage 26 _are then.1

pl aced ansicf?‘%ggﬁgag 2 gmhtel}ee %ﬁgrﬁensg%easgear Ocott adt ed<RFRR ©F She
deildhi zedntatieingtin esscdrihnstomutl 20C Mtee dheuti BOGEterial fAherthdsd
m nut es_of copfactin t.he ntact | enses are renpved fro i Xxth

Ct age SECAFR BY abBl PREIBRSIIN LR e ifer EMLTR FERLBSE] e 2anai A
cont act efnyimi el £ot zegty@t ehrbbna 1oHeenDRAMAUI B2 0Er1 €8S rEBaAN rabedt
25C, for exanpl sim|ar to the ter{géagdature of first stage 12. Such

cont act 2Rt B eézquf'r of1 W% 3 ¥R concenpratdem sft qxdssssahie

removednd &M SEVent heathadr St AnthiPhacedqgbnogi ghth stage 32, where
the | enses are again 20 contacted with déionized water at a

t erfPer at ur e U9 eantaminingoln ditrd ortagr el 46cannrsit 88r 2 perigpeot

sevent h: staqer 3GA0d el ghidh stage 32 can be understood to be a
hydrati on conponent of the present systens and nethods. Contact

| enses. obt aiTiel ¢eRkeThe lsagent meendrofoeadghfhomst &gdsdaratdyedr 20 ednd
ContaCti$§ﬂ§ﬁ§'less extractable material than the contact lenses

removed from second stage 16.
20 In some embodiments, the contact lenses are then placed
in fourth stage 24 containing a liquid composition containing
IMS at a concentration of greater than 95% by weight and about
50 to about 200 parts per million (ppm) by weight of Vitamin
E. Vitamin E, which is soluble in this liquid composition in
25 the fourth stage and 1is insoluble in water, can be used to
enhance the heat stability of the contact lenses being
processed. The temperature of the contacting in fourth stage
24°is in a range of about 20°C to about 50°C. This contacting
occurs for about 45 minutes.
30 In some embodiments of the present invention, Vitamin E
is not employed. One such embodiment not employing Vitamin E
is described hereinafter with respect to Fig. 2.
Still referring to Fig. 1, the contact lenses removed

from fourth stage 24, including an effective amount of Vitamin
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The hydrated | enses renoved fromeighth stage 32 are ready for
packagi ng. For exanple, the hydrated |enses renoved fromeighth stage
32 may be contacted with a suitable packagi ng conposition in a
bl ister pac¥O8¥922%2nple, 30 including a buffer, a toni ECTAPSHYEAI05S
preservaf i e Weladay agentifidur éaagentzs afsk: Oﬂenﬁhcﬁ‘Dﬁ&’cﬂi her 1:quid

conventi onal terials ed C ng hydrophilic contact |enses.
et e Eopaat Tt heBeCnTEi FRRES Stk ot MaT ok TS0 AR oo S0R, P

descri bpgi et ei Beibhezeqnt aratelrenses T2 0074 21612 RCT/ 52006/ 030558

expand and contract. For exanple, the pre-extracted contact |enses
swel | VRERPERRYUERi B EISSR cht@dnd he0 G r sioreemeastlicon siddilar Thethe

cont@cttéxgaéf&@@a Siekl r by §£‘a§‘€'di§' opg| agg typhganhpEY CORLAGT ;¢

t he second extracti on nedi a. t he conf act enses confact
additidﬂatréﬁﬁihévhoﬁtﬁﬁﬂlérpmaﬁtmmmpﬂiﬁahnnw&wthHIM&ahotﬁess than

Previ oug. s a6t Lgn, BB hbe CoBt 36t Lans gan Lelprn Lo thele 1oy,

pre-swe sl ze the cbn act enses conp Bt& 4
processfr¢metMENH$ﬁncﬂ&n&dxshnamha@enoasubssanibadIa1$émhérénhgxdﬁﬂ.

pre-extract S|ze 10 _a .pr.e-ext d cont | ens

having a 1 en dF%ﬂ%? # g?ngE%uFeTﬂvﬁﬂ1ﬁFPP ﬁé%% g?én@?%rtBFn
ab 10ut dhaces whenstiskhy shydeatzad. widraadghid i pénsésheaken&aﬁtattéd b@ith
subst an iall¥#é§ee of disy-rtlogéh gglch cap be attributed, at |east

in part@etY rEERS W y-e§Sad SHSi £9 ohsthetkiRidh $edfa havi ng

15 differentafed.£r 46O0RiQRAESs of cofBB8cBDRYE dBSCIANIHLRE hBSnsd® Are
| arge extent, followed the path of contact |enses from being freshly

r enoved $FOT hrof8PRg SéHEE &taﬁﬁl £ &edRf oRd2EBdbdiM e IRRIIET et 2 anse8;
ready i dackadi dihesThe-d 63441\94 b HR3& Pl R &@hbﬁ%e hGa2ly at a

processi ng and reprocessing the extraction nmedia and deionize
watlér dﬁwew&u@twﬁgl@m teABesbongaidd " Cui thrr et xammbe t ol Lar 1to

on a CO{}{Ab e bt er Slutc]h' t%ﬁ %EE:% ed foL £ox

exanpl e nltorlng t he g%EHIC make- u |qU| CONpos
in 25 fahcsut sthgentest.hat this used or spent conposition is no

| onger suitaﬂ_lee éoq{t fg %tﬂsvees/ eééé C'réan%véci’mftén?néexgent%f {age 30 and

placed in eighth stage 32, where the lenses are again

20 contacted with delonized water at a temperature of less than
about 25°C for about 45 minutes.

The seventh stage 30 and the eighth stage 32 can be
understood to be a hydration component of the present systems
and methods. Contact lenses obtained from the seventh and

25 edighth stages are hydrated contact lenses.

The hydrated lenses removed from eighth stage 32 are
ready for packaging. For example, the hydrated lenses removed
from edighth stage 3Z may be contacted with a suitable
packaging composition in a Dblister pack, for example,

30 including a buffer, a tonicity agent, preservative, wetting
agent, surfactant, and one or more other conventional
materials used in packaging hydrophilic contact lenses.

As the contact lenses underge the extraction and

hydration procedures described herein, the contact lenses
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stage 12 and, therefore, is to be renoved and replaced, the liquid
conposition fromfirst stage 12 is passed (continuously weired or

punped bat chw se,) gut of first stage 12 and passed 30 through |line 34
into comonMAME"%8125i i | arly, the used or spent |iqui dPGATUSR405/030558

from seconshrsd agadl@ongrpassed @i Ofamerondystage.l d_lLs,passed
t hr ough_.LI ine 38 into common |ine 36, E%he use%ﬁ%rg%e%f(@??ajﬁ?ﬁ con%agt
mat er i al-SUMH t BYFH svhgR bheysipissedlyucontachi thesfaget2@xamdciSon
passed tiypugh | irRe 40nt¥0-2QQ74,Q21 20061030558, | nt o_conmon

line 36: the used or spent Iigéfggc%ﬁﬂﬁl@no‘?hF o?ﬁlfaaé%hlg{‘% eBQuUpE

passed &theroftvireamniaacigd®s seeonids epassetibhr pughal i NnBs42nbNEBntact
n fromfifth stage 26

commgn I ?91?9.31 e : spent._ canposi ti g
is passelgq%l%o? i (H: asﬁ%%%% %%Cdraf%ﬁ)od’ss‘% hriotdth FPRREBIe | ReBe
common Maker3ghan the greviots katuadeishonddihpt tRaCRoREatbe biguid,

conposi tli liguid materials ¢ be renoved fromits respective
st age i%&g%?ﬁlden |§h8%rré’r7§§vrsﬁ’8§8ﬁ8 Gt 4%or e BELERe thEheFordfaciuchenses

liquid compdsitts oas/Hyidyeicd onatgfdadss f r eALONe QL0 105 6. Of LLhe ot her

st ages. SF)CP% [ rmégl ghﬁnermval s advant ageously are acconpli Shed 'so

as to avord 35’3‘1@ Jt &ACLEl CTHF1BInPERpRkEr2akRd $irer f eFencexample,

or 0 sraptdren-coft e o edl{ing1ofid e copt :%l ﬁﬁﬁgs.’d&%%t%)éa@ Capdit
e T qui

descri big el sewhere herein. The quality o
conposi tFolftalettalansy delrpas Hadeted cafi bbovhargednby whehonhii,

noni t or hperafdqdr, epleni Ry, FQ, L5807 i.f, .t he concentratiaon of
| MB has gropped in first $ta8é %gleb:]l owegs' sdﬁelcli eeds"}q%ﬁ%&nq:‘i%%ty, SR
rate of °FNSipEprEarsRmerhicbukdnbbe mitedbeatdetly BRClease URe part g to
concent ¢gLi ot ¢k i,n age.._20.Ln addition, a reprocessed
l'i qui d c_orrposiet iaor%%lléilgui E’}}%gltuéél aﬁ:riasnsﬁ'%\?flaed ESHERPRuoTSIdj28or having
bat bhwi defferenthwatayesomsritss .di scussed el sewhere herein. In this

ggrgsr’ the %ﬁga%%@@éﬁdééggf%%igéfSgg’c%g %Pniépgg g&%gggt %Qgﬂiwed

the path of contact lenses from being freshly removed from

molding cups or mold sections to being hydrated lenses ready

for packaging. The following description follows the

20 processing and reprocessing of the extraction media and
deionized water used in treating the lenses.

Again, with reference to Fig. 1, on & continuous basis,
or batchwise, after it is determined, for example, by
monitoring the chemical make-up of the liquid composition in

" 25 first stage 12, that this used or spent composition is no
longer suitable for effective/efficient functioning in first
stage 12 and, therefore, is to be removed and replaced, the
liguid composition from first stage 12 is passed (continuously
weired or pumped batchwise) out of Ffirst stage 12 and passed

30 through line 34 into common line 36. Similarly, the used or
spent liquid material from second stage 16 is passed out of
second stage 16 and is passed through line 38 into common line
36; the used or spent liquid material from third stage 20 is

passed out of third stage 20 and is passed through line 4Q
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The |iquid passing through conmon Iine 36 is brought into 25 contact
with a conventional mcro porous filter nmediumin filter zone 50.
This filter_zone 50 is designed to renove |ens debris and other solid

or seni-sol PP WEHIF&12and/ or extraneous material from t he PETSIS2PA6/BPSSS
Peri odi tat¢ y¢ormomekiieel 3or i actdd afeffiagitentiopier atompes itthens fentn

filter i filt one 50 i i rd and ,replaced with
fresh f’?‘?‘t‘%@g rréél%%ém% 18 %%5‘?%‘%‘12% et |ﬁ:j°dlu§f°§ isggﬁgsge‘ld oSt PReEed
zone 50chivwgighllinee 432 into ecommon adhnievaiéxd znde thé wWhese bhe spent

liquidis contacted.with _actjvated carban to renpve extractabl e
mater | AFOMRIORAD 2 R PETT a2 G0BPB39658 3 HATADLY: 1 Shotedthr SHRGRe
contsact? ¢ efrxes)s fgaddiecHidiighd 1WhieCB4i $ntHesoRassetiddirasigh |ine 55

to a storage tank 56, The liquid fromstorage tank 56 is _passed
through |inet%s8 1t ot@i s | dNIRTSIERE 60-NATer et 19§ui Ghes liquid

separ at &dhyl 414 Sy 1BULAG | CnEPEPOS1 4 1 OBaGONTEL Ni BYnBRAHL IBEDY it
wei ght | and about 5% by weight of water, and an aqueous waste
productrespRe Vs fragrer iydepepirdd wiohf farobigihgenenyedofe oaf the

distillat r o b DI stidlatian . c i
conventS ol FandPdt UL O Pl S S aeRaR gl U RTBh B8 &
appdr atrusréd n whi chha | owhegi | istgoest.er i al Sweh a nehevakhl bavi mgmavhbdwy
boilin t ., Su as C sition containing about. 95% b
wei ght g?‘%}g%mlea?eﬁ%{eselé’ver%ggd p%%gﬂ%goi,?%hecéthgohi gRBr b7 | i Ay oht er PRY,
such assubheaadiedys wast e epreaduciigni€itantenoviac rfemeiae bofitrn obr
t he apparatus.. Since the distillati apparatu f distillation zone
60 may B TBIAERE (T dine | PR (U ¢1En G BHEFAt LERFS’ WEPF REERPAS:
the skidd dabksthebadt .eldwieimy ehetedgt ai | eHe defid1iipty 08 OfRUCHI quid

struycture and functi oni r}%éj)s not presented herein. 20A portion of the
| dﬁi d CHRAE THHR/ABSGRE 1659 BYY whPgHECa M9  pads & hPBugihanass eay

into staiagfthiankndbitoring 4HE E_@F@Eﬂﬂ@lﬁm@ﬁtl he Folrqud dingA’d, ai i Nghe
about 95% by weight IM5 fromdistillation zone 60 is passed through
| i ne 6FIHM T aF PN He e AP t drerped e LRatfEr St odF a8 s 12 drglbvana

specified lower limit, the rate of IMS replenishment could be
increased to increase the concentration of IMS in that stage.
20 In addition, a reprocessed liquid composition/liquid material
is provided continuously or batchwise to such stage, as is
discussed elsewhere herein. 1In this manner, the treating of
contact lenses can continue without undue delay.
The liquid passing through common line 36 is brought into
25 contact with a conventional micro porous filter medium in
filter'zoﬁe 50. This filter zone 50 1is designed to remove
lens debris and other so0lid or semi-solid debris and/or
extraneous material - from the system 10. Periodically, as
needed for effective/efficient operation, the spent filter
30 medium from filter =zone 50 is discarded and replaced with
fresh filter medium. .
The filtered liquid is passed from f£ilter zone 50 through
line 52 into common activated zone 54 where the liquid is

contacted with activated carbon to remove extractable material
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25 produce a product liquid having at |east about 99% by wei ght | Ms.
This product liquid containing at |east about 99% I M is passed
through line 72 to storage tank 74. Drying device 70 may be of

convent i onalVORBN 421t i on, and is advantageously at | eas®PCHEABLI0DI05S
or even@%ﬁ?%%ﬁ&bnﬁ@@@ve@ofmm érenplogtache ldmges) dewdrcetH® Mayuid

i ncl ud C rt|c es. whi ch Jenpye wat er
from ae"d\/\g]f%{r]-alrgéon E'Izi{l #a%%e}@l ;t&rgﬁgygl %gn%agge rouoglf'u e m¥er. The
spent parti clhes,litchatd |5 ovatsronzaet a:namcngspast pabeedV\Aﬁthugﬁnlmﬁe 58

| onger effectivel ficiently fromthe water-

2007/ oﬁ%ﬁipéﬁﬁ‘ifs’%‘t‘?‘%ﬁ%oé%%e 8ht g’?‘r‘?r’:ﬁ qLﬁldi’-} de¥i E%P%at%%nlb\“so
remgvecdad rma&uﬂmg:di@dﬂﬁl& aiwtraaﬁhﬁée&boé«tt e58abiVRkYgh8UEHS and
particles can treated, for exanple, at elevated tenperatures, to

drive gt O%té " BYd Wit eOfherahiat t3Pbf SRhEP&OVISC| easte Broduct,
ef f ect iyl o efifd mwe)ﬂr)enm&esﬁ%te@r Eggonbkggrwagg&ngon?@{ng{,gg I 1f

I n device 70. Such dryln% devices and the particles Use I n suc
dryi ng Hetiiddetdoa gene khernaholinese2skilled in the art. Therefore

no detail ed ﬂe&grlllgtt&gpl szo§1léch @[ew&er&%%dzpsré | céggvégtgﬂesgggeg%d

here. 10l n one very useful enbodi nent I ng device
meABr arrel aRCSOUSA Yor fméli\'xr’ap@mé;tomrhldew desti’heatamgerappéea:uh.es of

o PUSBIET 52 T BT BRIRCEDP LA 0S RYSRL AL AE Son L)

wast e Htaiddmg Steowerpdssieng shich Mmughe | toepdditicn gemetatethdyapher

5”2t oLt BPASET ARV TA o THYS (D PeTditeu OGNARE U eRRE

t he | NBdilding smhoskidlyi nguthe &% eafidg a@;fuebhe ceakast |,ensest | andls

th?S removed from +the bottom of the apparatus. Since the

distillation apparatus of distillation =zone 60 may be

conventional, its structure and operation is well within the

skill of the art. Therefore, a detailed description of such
structure and functioning is not presented herein.

20 A portion of the liguid containing about 95% by weight
IMS is passed through line 64 into storage tank 66.

The remainder of the liquid containing about 95% by

weight IMS from distillation zone 60 is passed through line 68

into a drying device 70 to remove water from this liquid and

25 produce a product liquid having at least about 99% by weight

IMS. This product liquid containing at least about 99% IMS is

passed through line 72 fo storage tank 74.

Drying device 70 may be of conventional construction, and

is advantageously at least partially or even fully automated.

30 For example, the drying device 70 may include a chamber filled

with desiccant particles which remove water from a water—

containing liquid being passed through the chamber. The spent

particles, that is water-containing particles which can no

longer effectively/efficiently remove water from the water-
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20 reprocessing of the liquids used in such treating. One inportant
advant age of the present invention is that reduced anounts of INS
(extraction_ medi u%are required to treat the contact |enses because
of the IiquV@ P¥RYessing in accordance with the i nvent PEHUS29Ag30558
shown igorfizginihg thmﬁimuuds davisteor d0e taunksb&6 ramdvéd af eorpasie@ingo
the indjvi duall¢ s 12, 16, 20 vide the desired

| i qui d 5SS i eR R Rt er i AF ?B?a@aﬁ(:%%uc PR et EoF R X EADI B

the ||Ctl£éiaﬂh’ﬂ/| nﬂoﬁb@ﬁamgﬁ% byt Wi 1@hia tdB danpastoreas tankapbvé Sorf
passed through line 76 to 30 flrst stage 12 and through line 78 to

fifth StEGE 2620%he TEHALE hatlRg abBiiiBow BY weblght BFHIGRs to
stosag%ﬁ] l%lysxetﬁ%g@nmysgeﬁte% LRiEd %elmf PHEL tta%%g%ntétn@{%g

and rough lines 80, 82 and 84 respectively.
2007/ 0236&@%@@8@@%%3@958 Theeb ndirmanyonlest ceis| tamt i bhe apeirtacdes

car bon %f%t | N0y QAS&%&@“ B %Lg' SEyi g tt?rg&}x@eé?"“chgséegi&i‘ggd

storageo erentl I qui rentl concentrafions

for veryn efthect a\re renUEtadraﬁor&,eXMDacﬁabhelMt etdsatx frtamnt h@fcoatle]n:t
| enses ndcaS a ?.e s e%ause of { he reprocessing of the
liquid o051 t9 on?faﬁécflg E % 2BERBTRE" %b%?/%e reduces the overall
ampant of | N5 rcﬁqamraq/ t s @I O Sdiierit eatthmgiryih@d@éti@@, 7@Sused
illustrated i t he dei oni zed 10 water ‘Process

ol oni® Fhan b ceRatal 4 i PstTEReI o S et hR, Sagser

line 8&diecuifdd t sat imue zgR8sIh Wt CA I R{IBYES pRRBuSO! hemFaseMtosobhd d
materials present. in this deionized water. The filtered dei oni zed -
wat er L8 UsRss eth 16 diligh sMedd o2 viaked WeLeFvAesi G cfOs6RE HArqReReto

the 15.deiqni zedruatetots, C%nt 3¢t thaasél V@t ar Reuk0 HEEBY
extractable materi al hat has been renoved fromthe contact Tenses

prééentthrr@‘-t%e déneni’Zed wat geneThéedeini b8 Mg sdetiéfie paksefior

t hroughy | g&%h% to an ultraviolet (W) light system 96 which
i rradi at e e water and elimnates mcrobial 20 contamn nation. Fresh,
make- up dei éniquwhiidterof sfad¢sh Lagndduddl st @ddede 95 ahordde systlem

96. To H%ﬁven&hggefresh IMS is added to make up for the IMS that is
lost during the treating of the contact lenses and the

20 reprocessing of the liquids wused in such treating. One
important advantage of the present invention is that reduced
amounts of IMS (extraction medium) are required to treat the
contact lenses because of the 1liquid reprocessing in
accordance with the invention.

25 As shown in Fig. 1, the liguids in storage tanks 66 and
74 are péssed to the individual stages 12, 16, 20, 24 and 26
to provide the desired ligquid composition/ligquid material for
each such stage. For example, the liquid having about 95% by
weight IMS from storage tank 66 is passed through line 76 to

30 first stage 12 and through line 78 to fifth stage 26. The
ligquid having about 99% by weight IMS from storage tank 74 is
passed to second, third and fourth stages 16, 20 and 24
through lines 80, 82 and B4 respectively.
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dei oni zed wat er becom ng contam nated by IMS fromcarry over from
fifth stage 26, fresh deionized water is added continually and a
portion of the liquid fromsixth stage 28 is 25 weired to

wast e. Typi c‘é’ﬂ’;g'o"é‘géﬂzporti on is in a range of about 25% ZEd/URRIGN3098%
of the tankThel umeombinatibe debd@ni zédlwatetons theotpassed, fosrbon

exanpl e, iring,, thraugh line 98 i.nto eighth stage 32, through
sevent ﬁ°§?§§§§€,’ g#lﬁ%&fg]ﬁl%%&nﬂ ST edﬁg'}ngndtﬁ%’%s"‘?g f‘“illgqq a??%%g‘%%e
3090. storabech rgprocessidaef theidaidni zethwaier redeeasedihe 1Ms
overall requirenment for deionized water in treating the contact

| enses CONRFREERFOID612PANITT6/ 080558 VoTY  SHERCTIVRI d TEROTAsi Rff
redsiceg thactaguir amRRr1Har e Rhealcdfasth akoes7QRLOr AP 8ORLOT

about 90% and the requirenment for deionized water by about 10%to
about ¥5We| n eGEUSE he P esdht® systammEegRIAdinde f orf verthef f ebt@wid 5

re”Dvakoagﬁ%&&aﬁtﬁmggeggmi al framopewy for n%demgaC%hgen§$ér£m

effective ration o e product contact {'ehses so t hat 'suc
cont acampunsesfai¥Savanhabee forpgpabdayisurt diresdfimoand confort abl e

wear by |ens_we n dition eprocgssi ng, of _extraction
medi a and o?ﬂergéf%?%@%' e.%%. , i?‘ﬁési%gg%% d& Ogll édglvflatcg C use Ii""'hzed
subth ceataet d=ngepreatsngdcest £6ibots vel yrheeddedsni hed ammaurtr of rom

extractiop, nedia a the ot her, fluids.requir to treat. the contact

s ac L RERUET G deh Yo AT it SRR LT TP dh e <o ERA b CAteriten
i npact 90f waieh c@ncAtis |ANs JWINCESHE NgerANds ¢ 1BIGH GRS d A8 160 S 15 A n 15 Uigh
15 cont act | ensﬁgr ocessi ng_. The present, invention is also

di r ect 681 Fo WeCRIGE DM aATET stHF 152 NRFSS HRIEESete i tomatied
| ensesthpehgdi NGidehead sigbd | iwdiG CARQRRREd zone 94 where the

15 deionized water is contacted with activated carbon to remove
extractable material (that has been removed from the contact
lenses) present in the deionized water. The deionized water
is then passed through line 95 to an ultraviolet (UV) light
system 96 which irradiates the water and eliminates microbial

20 contamination. Fresh, make-up deionized water i1is also
introduced into 1line 85 and UV system 096. To prevent the
deionized water becoming contaminated by IMS from carry over
from fifth stage 26, fresh deionized water is added
continually and a portion of the liguid from sixth stage 28 is

‘25 welred to waste. Typically such portion is in a range of
about 25% and about 90% of the tank volume.

The deionized water 1s then passed, for example, by
weiring, through line 98 intc eighth stage 32, through seventh
stage 30, through sixth stage 28, and back to filtration zomne

30 90.

Such reprocessing of the deionized water reduces the
overall requirement for deionized water in treating the

contact leanses.
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General ly, the nethod includes contacting a water 20 swel |l able
contact lens with a material conprising a carrier conponent other
than pure water, and a heat stabilizer conponent soluble in the
carrier conP@ANFO2MA i nsoluble in the contact |ens in aPGFAS2906630558
state. The cﬂmihaciuq\g.d samfcfeastm\gertadusml theheegontranent eisxrwikh bhe
material, 2 orrprl Jcarrier ¢ gnt _and_heat bilizing
conponéht . Ej‘ﬁ?g 2 & 1% Aitc glrdénsofs L ctsgté)%’ eRdafie
at condréqmn@‘rfte(ﬂdzveidl@nﬁeaaaﬁetat lbyfas}botat Pood i, adit epeanpl e, a
mej or portion, gnd even subst anti al I% all, of the carrier conponent

in the contadct FHHEMW HHE WBFEFSNBOSYHetbyPFO¥ iSRGt aX WiBEY SHEFFEHVE

conactydr@ifail Nnelkudeperaprehi ectime AamunEreh theyNeatrstdli | LaRtact
conmponent . The present invention provides such contact |enses

whi ch c%ﬁﬁﬁﬁsseafail ehsepbdyei Mﬁﬁéth@naoﬁol’%ﬁer@@mi‘er contaet aeheas
stabiligery t a a n i

2007/ 0251‘212%90?})%%%063‘5%0&‘5% g%{rr%rsl s?‘%ﬁ ta@,g%%ég %aﬁégr?%r. 5 gn%\efor
hydr optidfe aid | confenhiai ngapobynéene neegeirsl. anth aadidation, the
stabili t.eT e o] nt orrbl ned i

t he Ien%e O&%%Ips%% n %an%%FPg?# osrﬁal%cli % %ﬁgr g%g%%t hfl%eési st ahi1 |ﬁf/
of 10he éndodamtidehswatdal i ueefloian sudntdarelactonteant teast ivg hoost
-the heat_st b| | i.zer onent . Advant agequs heat stabilize
conponditdieds BFEiPRe s REe AR Biyofn TR aEt SPate. 389 the
exanpl etremesiyi dor feguioat ach Iteaatcanebe:dimtctlol@is?&:ﬂ | i ZRdating

contacting the lens with a terl% cﬁ exarrgne a liquid nedium
conpri ST & CHFA e Shporie ot FHEHE Vit @pme atRARt of

st abi | izgh coespeosnent 1chke Weﬁlw lizer reanpesentnd Sceotybley I@ué#ﬂe
carrier conponent and insoluble in the contact lens in a hydrated
st dPe. CRigaps é-&ﬁﬁaé‘ﬁfpﬁﬁsﬁénéffectl ve to swell the contact lens with
the mat er i alphNexlesehte MRS L $weklsd 999&@%&@8%@&&@@% heat
contacted with water at conditions effective to replace at |east
por t i ortagdigiagpke coatmajtorl eper erdnconhdckyéansadsiantndlty al Hl?a‘!of
t he Caréﬁa%&l?t‘%‘lﬂ%”%@ng che contact 20 lens with water, thereby
form ng a water 84 contact |ens incl udi ng an effective amount of
t he heat stﬂ&mbmaéﬂ.yeorrﬁdmntmeﬁm ponacbddeﬂ th:@nrten$ln%rea water
spsgi ficall e rlses drophilic polyneric
grlzﬁ%% %b’ig acfcrop'p%aa& %gggoé'gl 5 F of i eIl%]OI #5‘ ¢ HhiPer a?%{r]élex
hydr ophidmponentti cottheant ahanngppekymeater pat &ndal aanfdette btkeilThesr

heat Stabl%%én% soluble in the carrier component and insoluble in

the contact 1lens in a hydrated state. The contacting is

effective to swell the contact lens with the material

-25 comprising the carrier component ' and heat stabilizing

component. The material swelled contact lens is contacted

with water at conditions effective to replace at least a

portion, for example, a major portion, and even substantially

all, of the carrier component in the contact lens with water,

30 thereby forming a water swelled contact lens including an
effective amount of the heat stabilizer component.

The present invention provides such contact lenses which

comprise a lens body including a polymeric material and a heat

stabilizer component. For example, a contact lens is provided
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conponent conprises a Vitam n E conponent. The carrier conponent
conprises a conponent in which Vitamn E is substantially or

subst anti al I“y entirely soluble. The carrier 30 conponent conprises,
for exanpl e™? H8H28Reous conponent, for exanple, an al cdHVUS2006/030558

conponegbmpFNei€@r ra erlpieiyt wotipetabhy i aclypldsophhbierisllicon-
sel ected from et hanol, et hano] ,Bgéopan I %\d thetlgijlé]e' and m xture

t her eof COnYE-DHBT/ BRYEISHET 119 9‘(.)%‘6%5% eat s Hegt STEAN Zer
conponeqf i gedsekubninicekt abhiperbadi ABNESNbEHEN a8 €@kt didhs body in
enbodi nents of silicone hydrogel 10 and m xtures thereof.In a ver

usef ul anboutarit, sfhecvivanitP ELesKpBABNIEONPERSes daRiditY EO* the/
omes NogoREBEALALABLE LEI DY €0 CQN! S0bnt £00L CUINASELAL PHAEIC the

contactrng a for exanple a rophilic silicon containing | ens
with a heast |stabdlimi umcosppniesitng an IAdSantagepperent ahbea heat

Vitam n onponent, _at ¢ I t.ion f Lve: t o us e t
becone Egégf' 2% t hc?%mfeﬁlrncgt 15 qéln Of%ggls'%mel hé&% rtheE’]@i ql£j|8§§me Fum
conpri segdkateexatpte. a sol ution of an extraction nmedi um containing
about 80% to_about 90% or _greater I.NS, for_ exanple,about 95% I and
about 10% 20FPH ABHIPS00 Br TREY b§°m?8htc°&)% t et S &nd%Hh bR

ef f gt i ¥@aBIDUREC Oby VEbaTh St Fng | BheoDenenbDeh nenistafidhe fowemtdrqle
the first liquid nedium conprises about 90%95% | NS and abog%1 S%FJHO%
wat er and HfEd eBERYENaMAFHPIOS G afi (FRET AR o7 ORI TUNt 2EFFAG WA h

the firshebi ajhfefpdi g td€ heat stabilizer component. The heat
stabilizer component is soluble in the carrier component and
insoluble in the contact lens in a hydrated state. The
15 contacting is effective to swell the contact lens with the
material. Next, the material swelled contact lens is then
contacted with water at conditions effective to replace at
least a portion, for example, a major portion, and even
substantially all, of the carrier component in the contact
20 lens with water, thereby forming a water swelled contact lens
including an effective amount of the heat stabilizer component
incorporated in the lens.
More specifically, the contact lens comprises a
hydrophilic polymeric material, for example, a hydrogel-
" 25 forming polymeric material, a hydrophilic silicon-containing
polymeric material and the like. The heat stabilizer
component comprises a Vitamin E component. The carrier
component comprises a component in which Vitamin E is
substantially or substantially entirely soluble. The carrier
30 component comprises, for example a non-agueous component, for
example, an alcohol component. The carrier component
preferably includes a material selected from methanol,

ethanol, propanol and the like and mixtures thereof.
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-25 lens, which is now swelled with the first liquid medium
containing Vitamn E in a soluble state, is then contacted wth a

second |iquid medi umwhich renders the Vitamn E substantially
i nsol ubl e. 20UBHE 11 qui d medi um conpri ses a subst ant iPST/GSANGABOSEY

wat er, for dkuplleatnt $ealstligsout BO0BBEndei dsi zedafatier inSoreratin
th ' I d_i N LS., ,th t i
st - or o SRS Ube ) fo coek e “PRRe A iRRH 408 dtndoPBne hiesss

swel | edcdremscti sleheas poied thatandt hey  stiageanted Bl § t 1hSoT@stact #dthe
with pure deionized water,. the Vitamn E,is insoluple_in water, .
the | D50 U cTBpes P IAEB687 030858 b eF 3For VBSANBE dENenposY s
wat 8r, dvelliaaes witeh f iwatded.i qui dsedi yBhésed Nl ithe M t BQWLin, for
substantially repoving any of the heat stabilizing conponent fromthe

| ens. PRI gR Hay TEEREFT af obéthgen 2dbct T pEoapewingssysten LA
sone erdipdidTerd srof. the EBsSﬁ@atmgs;ge@ﬁizéf(eg&gwo{?%gg;ﬁ\ﬁgE)h&ggﬁse a

containing the heat stabilizing conponent,
t r ansf &té@mity Bneemeenattge The wiledmimeE hgdrporent hsay beabilezedd

o BALIELER D B e LUOULTEEL SILEOTIE | L0 OS5,
Codﬁon@md. mixtures thereof. In a very useful embodiment, the
Vitamin E component comprises Vitamin E.

A method of heat stabilizing a contact lens comprises for
example, contacting a lens, for example a hydrophilic silicon
containing lens with a first liquid medium comprising an IMS

15 component and a Vitamin E component, at conditions effective
to cause the lens to become swelled with the Ffirst liguid
medium. The first liquid medium comprises for example a
solution of an extraction medium containing about 80% to about
90%, or greater IMS, for example about 95% IMS and about 10%

20 to about 20% or less by weight of water, and an effective
amount of Vitamin =. In some embodiments of the invention,
the first liquid medium comprises about 90%-95% IMS and about
5%-10% water and an effective amount of Vitamin E.

After the contacting with the first liquid medium, the

‘25 lens, which is now swelled with the first liguid medium
containing Vitamin E in a soluble state, is then contacted
with a second 1liquid medium which renders the Vitamin E
substantially insoluble. The second liquid medium comprises a
substantial amount of water, for example, at least about 50%

30 deionized water. Some of the carrier component held in the
lens is replaced with water while most or all of the Vitamin E
in the lens remains in the lens. The swelled lens is then
moved to another stage where it is contacted with pure

deionized water. As the Vitamin E is insoluble in water, the
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A preferred enbodi nent of the invention for processing lenses is
shown and generally described with respect to Fig. 2. Except as
expressly C b@% ]gerei n, system110 is simlar to system 10 and
features of 4%0 which 15 correspond to features ofC3{I52e08/030558
are desjphad,edfdy &hempber aspontiad) wefer encephaoes atsei Atretsédabyd
100. In other words, stages 1 16,, 120, 126  and 128. are

essent iBEIYN hi? sEhRe i?ngt aaéégﬁ‘é% i%]?sé%){ltlz%ﬂa%dr%?wr%%p%@fi 08 ;I.le
Syst emydf: | raulstanhiyal domddiRriamerés st emedd, W rhi20 stheye may
primary difference being that stage 24, which includes contacting the

(]

,ag
| enses akqUE @RthdRtwasbiaiHtngOs6l GPi BROUSueh as: a sol ution i ncl udi ng

Vitamn E iﬁT abeid | eﬁﬁedm@nsgnt@@t thnsgsebEam tibirbed agenk20nane
passed directly to fifth stage 126. Although not shown, in an

al t er natydmatebodimenconsnsting 8 deage stebiddviaed cespmasnte hilfdd-
stage 120 and fifith.sta §C re of; stagge 320+
Wth re Jeji"“’len}il(:ne tETcg Fil%. ggaﬁégff/%%r%eogaévrﬁﬁpggl e?ggg?yrrlé?i g&cgra?t acte
| enses, hjdrawsdnpleatsushabéhsesd cordra niisg aohydcbedi Iwith a third

silicon-cong ai ni olvnerjc, nmaterial., are 30 _praocessed.i S

110 S QAR LR LR iR & TR Bl o o300 508090 Sl X oer
| enges &aed ditkeh ¢ Ndredcd e G ui®ler sondndtpossibbyent her extract abl e
material, which are to be reﬁ the | enses ca cut:)e ackagteld

ved bef
for shi pment? sRIFEESTHe 2 G %%TﬁPe [J%%OGJ%IB%%’H foFePEe Y

stage 1ig,sdde;Lensesmardd admelad ywddsaridequi ¢ gonpespéeonto Fig.
contai ni ng about 80%to about 90% I M5 and about 10% to about %-?]gi/?b
wei ght 2f watcerSucBScoRKBEEFTYY o TR PERBePat LT LTI a rdhgés

of about, to «?nf?o“éyétéﬁ’c-ldf he, Rperaldig deMRer atdyisenof 1flior Skyhich
stage 112, as well as second, third, fifth and sixth stages 116, 120,
126l%andcd B spond | oa Faagered sBoutyTornt dlabdte SGEiorREsd R¥gsse

may be enC'g%ﬁﬂﬁﬂgﬁgiPe%ﬁfﬁﬂBQ“nHRQﬁéfsOEHSQQEQéHr%yfQRuﬁafe&M other

reasons®® Sev el ghth stages 0 and 132 are oOperated 10 _at
| ess t hanrabpoutt5€s flaR,exdmpl 6,20at 1Athiard b28r som esmpatanddy. the

As in system10, ultr nic. e a¥, dyged | ventional
ul t raso%?lﬁe e%%r%‘i/a%ee%:f%’t ol(r:G,’ % égt ?‘%ﬁa?ﬁy Eéggggri@é‘g??b the Iiquid
conposi tion $psedy 0ne ds nofetehtibages the Idk@ye 146, s¢20pm126, amdth

128, to facilitate intimate contacting . between_ th 4I[iqu'd o] iLtian
and?® het BEnIHHALIn SR F RE SRR, Féags%haec SERGPr & oRPARH griciudes
hydr at | @8n04ct heg CenbadlersRas 68 tRYa bRefBCkhbaledihyr eoghtdont i suahs
liquid conposition agitation 20_fromthe cqntinuou to%%ir%% of the
tank an@scenePrBsESndrdCAMAGRE! VEREMEY gl dléoﬁ'%&?' v off & (TR
via a coaNenLi epah WRLLAS¥ELEM 120 are passed directly to f£ifth stage
126. Although not shown, in an alternative embodiment, another
25 stage is provided between third stage 120 and fifth stage 126,
which may be a repeat of stage 120.
With reference to Fig. 2, newly formed swellable,
polymeric contact lenses, for example, such lenses containing
a hydrophilic, silicon-containing polymeric material, are
30 processed in system 110. Such lenses are provided to first
stage 112 of system 110. These lenses include unreacted
monomers, and possibly other extractable material, which axe
to be removed Dbefore the lenses can be packaged for

shipment/sale.
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Preferably, the extraction of the contact lenses in first stage 112
is perforned so that the | enses becone swelled with 25 the liquid
conposition and nass transfer occurs between the | enses and the
liquid conp¥9 PPBR6Bone of the extractable material ori GCRAISZ06/08SER
on the |l ensexn i Firemovetage olishe kbasekensed i Bse stageadd@dandths a
present,in the liquid conposition.outsjde t | enses. 30 | n nd

B tor stk neabor ke SEEoRrtaf R RheRE | Blei B8 minto i TS "y
opti onadpoutel punped ddvuaughos byr akighti vat edtzane lgdcwhicohtacting
contains activated carbon. The |iquid conposition fromthe first

stage PFWEY BE FasSEBPEREbYER the aicErPItedica?Bonti 90 Cr ko about
act isvatiﬁﬂ"(,i.one'rﬂé4og@9ati/i% 29@&%@8&%@.&?@@& £S2PPS¢ 03*@5?;3 passedsbagky

into first stage 112. The activated carbon in first aciivated zone 114
renovestsit Spe@Rd, sbherdt tHdthx gt sibite nateageal vHifh 130 eld@edind
fromt 0 t; I i r e~112, t Rus ~hel g
the 5 %%’cﬁ%nleﬂs?(ﬁdné; c{fl qaﬁuﬁlr’O c%%pgsijct%i S%Biqﬁ PPI’ gt' 3?318%81%5%8@
First swaged encldsded thidhoirher cmages ndeudei bead eheleismakt Eor( uafesy
expres ed | S i.ppe i th at ast _one pu

f or ex?ﬁélpﬁ%%r%z)‘f cg%\\?%?\%o%fi ggéhgﬁ %t% %gggsg?’whear}ofq%# f"ﬁeff’???a@d
st dfe L2 flkseugbhdn r sbol® a2bf@at edrz omeardte and/ior aibi gutp drheroom
liquid_out of first stage 112 for reprocessing, for exanple, if the
lens t redt ¢ WHiTh occurs in the stage is conducted in a batch-wise
node Wi th regpegh toydt@nt neat i auttasphik oknkirgyi, dspbeinge@Mpisangd as
is described el sewhere herein. Such u[g)i ng action al so

15
faci | i tSHEENHHIRe eV bRE 3R g HECAerFFHFATHui dME&Hd FIntaE Wenkes

in firsdpsitiage thlZhe liquiln@ckRE@esibAr iAr 9a9S8h8YoaNRo8PLeCEsSLaY
of the extraction nedia and deionized water used in system 110 aré
esdént illdy e sk ak2@edndi Bl nerefagbdibatwt AnEdBpEet ceptaeting

systempllyeen the ligquid composition and the contact lenses in such

stages.
Extraction and/or hydration of the contact lenses may be
facilitated through continucus liquid composition agitation

20 from the continuous topping of the tank and continuous
draining of the 1liquid composition from the tank wvia a
conventional welr system.

Preferably, the extraction of the contact lenses in first
stage 112 is performed so that the lenses become swelled with

25 the liguid composition and mass transfer occurs between the
lenses and the ligquid composition. Some of the extractable
material originally in or on the lenses is removed from the
lenses in first stage 112 and is present din the liquid
composition outside the lenses.

30 During and after such contacting, the liquid composition
in first stage 112 may optionally be pumped through a first
activated zone 114 which contains activated carbon. The
liguid composition from the first stage 112 may be passed

through the activated carbon in first activated zone 114 and
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For exanple, after it is determned that the used or spent
conposition in stage 112 is no |l onger suitable for
effectivel/efficient functioning in first stage 112 and, therefore, is
to-be renov@@ 8AHAEE| aced, the |iquid 25 conposition fregrasages/olosss
is passpthqud Bhcki nshoStatestl12tagd npasgsed theough ihiaR@dl3da vl in
common |line 136. Simlarly, the used or spent liquid material from
st ages Tt 120-ERtES #o0padddd SEMOFESt hase seagEs, SeArough | Fhes

136, 140 a0l HSRBCII ol 0 £ORDL | 06y LoRe 30TDECLT dUdes

passi ng through conmon line 136 1Is into contact w
conventimonaimstr o f@dsus ¥124 er anddi whuan fheiles zowe 1B kfifectthe

to renmove- | i / Ok .0f her L d. en -s0li.d debri nd/ or
oo o d SN R A0 QLR caghih el oI -Alle Salgd 0.9
2007/ 021612GH/diS20064 9305582,  1liké&he thiel t estdted | getdges pdesedibedom

filter zone 15Q thro | ine 152 into co n activated zone 154 ere
Lhe |1 GERF B TAR nolBH-40S b SR T YIRS P £ oY RS et « bbbl B
mat er i alguippad akistly dennyesk f 60 phep copdbackxbmpeasesy toamehBeonal
liquid which is then passed through line 155 to a storage tank 156.
The |i GRS FrontSt BREFe WEnKL 1BE I sipaddsatt HEagEh Hinetaseught sLrst

di $8i | latdjamzene 480 whar eafdifod i @ui dhirgo SeRar atiefhidit gudn Hut @eLie
conposi tion containing about 95% by weight 10 INS and about 5% by
wei ght séfagmte2 Eow BePERFERIUINIvast @ pratitets, whi chhe slpnapérpyting

di sposeg, : ek ng nqy% r LSk i _qyg%l'
162. %lg}baés]%ﬁr[%t ild(:)ln tgl%ne 1 chﬂ]prggagggbgé%o%@ef\a??}g%%?% an hoe

advant agdgdustesgadl yrautieatireat et 11quid odr appavddsisbenng S5embileed

| ow boiljin rl S e Siti o] | ni_ng ut_ 959% by
wei ght a‘ﬁ\ls,gs r?tet% ﬁléglgsgr %’glra%%%re %%uc e?rr%?\ld thgﬂﬁggﬁjélr%p%&gl i%%&réar% e%‘/%t ,
suth afadid idmiecusintasteeprrotduetting betweed fheniligeitioktdnrohtadie

apparatus. A porti.on.of .the Liguid containing about 95% by wei ght I NS
pp R N 25? g y g

is 20 pEESEF ot Sdgitt BHE9Tea Fato storage tank 166. The

remai nder offHehe dtagd=d cfor aipidgeadowy N byrawtetdsd g f reoMm the

distillation zone 160, is ssed throuygh line 168 into a drying device
170 t o S\ ARat éFe‘?Jr%n?gﬁi deirgdE§dan® Erodite atPr 5‘6’&&‘3}{‘1 i dere

havi ng cfsdrasd]l 180 atHe IH0DYa 25q88EBed NSe rdih SodF O Aot h | Fasbébt to

containing at | east about 99% INS is passed through line 172 to
st 8P agén 4. A quantity of fresh liquid INS is added to

storage tankcl74e, R8sl aFheNSi LS ;3ddge L onIBEE ¥RAEOTchDE NG that
is lost during the treating of the contact |enses and the
spent composition in stage 112 is no longer suitable for
effective/efficient functioning in first stage 112 and,
therefore, is to be removed and zreplaced, the liguid
25 composition from stage 112 is passed out of first stage 112
and passed through line 134 into common line 136. Similarly,
the used or spent liguid material from stages 116, 120 and 126
are passed out of these stages, through lines 138, 140 and
144, respectively, into common line 136.
30 The liquid passing through common line 136 is brought
into contact with a conventional micro porous filter'medium in
filter zone 150 effective to remove lens debris and/or other

solid or semi-solid debris and/or extraneocus material from the

system 110.
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30 reprocessing of the liquids used in such treating. Li qui ds

In storage tanks 166 and 174 are passed to the individual stages 112,
116, 120, and 126 to provide the desired liquid conposition/liquid

mat eri al f oWQHBHOHAPh stage. W2007/021612PCT/ US2006/ 0 FEBBGS2006/030558
Li ke systemTifle tfrel oardad natiiondof iki | paasedn, faat i viatlak cardeme 150
cont act,i.n I stillation, .and dryin together with separate storage
of di ff%*?lg‘?m‘igq?i (Lq‘&i“&s hao: Ag 8 PR h I MEIE oﬁé,‘l pwf&ﬁﬁ%et%&
very effegiive rienovabnbicte®xt hathabl ectid£iddl LaeBbhhe €oNt aehove

| enses and, at the sane tinme, because of the reprocessing of the
| i qui d BEHRSTA Whs ARt s (RESHoPBAL AboveToTeYudem hdheveFanitact

amoynt QfnddNS resihr edet 01 L4 oM Spchst i ecAeLagh2 4
may bezggbfggessec as ?ol%ggs. Theé%o %ngﬁ?zggsaagng??g§$s?a8§a%§g
i s passed & itougpoe iRk Eg®%.0 a filtration zone 190 which renoves

solid and/ofmaem 15014 er0R! 8Eb2hgeIRa0N 2% AT ¥RLEL: 1on 26N 2h 8,
dei oni zed line 1
158 into distillation zone 160 where the liguid is separated

into an eutectic composition containing about 95% by weight
10 IMS and about 5% by weight of water, and an agqueous waste
product, which 1is properly disposed of after being removed
from distillation zone through line 162.
Distillation =zone 160 comprises a conventional, and
advantageously fully automatic, distillation apparatus in
15 which a low boiling material, such as the composition
containing about 95% by weight IMS, is the overhead product,
and the higher boiling material, such as the aqueous waste
product, is removed from the bottom of the apparatus. A
portion of the liquid containing about 95% by weight IMS is
20 passed through line 164 into storage tank 166.
The remainder of the liquid containing about 95% by
welght IMS from distillation zone 160 is passed through line
168 into a drying device 170 to remove water from this liquid
and produce a product liquid having at least about 99% by
25 weight IMS. This product liquid containing at least about 99%
IMS is passed through line 172 to storage tank 174.
A guantity of fresh liguid IMS i1s added to storage tank
174, This fresh IMS 1s added to make up for the IMS that is
lost during the treating of the contact lenses and the
30 reprocessing of the liguids used in such treating.
Liguids in storage tanks 166 and 174 are passed to the
individual stages 112, 116, 120, and 126 to provide the
desired liquid composition/ligquid material for each such

sStage.
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present in this deionized water.The filtered water is passed through
line 192 into water zone 194 where the deionized water is contacted

with carbon to renove extractable material present in the water. The
dei oni zed watoea00T/82162en passed through to an ul travi ol et pow)s200s@kdsss

system 196 Whll]ﬂeh systadl atpsthbBe coabehaBDen ebiEMMakes tibe! ORicdk vated
cont ani nat.i on. ne enbodi nents, the deionized water i S sterilized

Wi th 20°%%RE §P@F|a1‘}|%'ondél§m%%%thi}resﬁ‘ndmaﬂéyabg delmeé-‘é'@r\/vaweth
is al sosdpdrardiicedobale |bf'edl%§e§@f4tU\iﬂ§.@c?éﬂ ia%@méheﬁil =l |n¥"(3)

water is than passed, for exanple, by weiring, throu
stage IFPICHHIRAIGON S -agePISTiAE hr (f@gh sY%l@e 128 featid veackrempval — of

Fil tsr atd,an 29n8,119G, 2 25 Such 4 opj zed, wa
reduces the overall EFeqw rerre%?&for el oni zedf %j igllﬁ&t reat f’ﬁ% PREe
cont acttimenses.because Suchfl i quhd pr nep:se;a:e@s:rmiucesft hethequi L egend

for | f: t t. . 70% L ab 80% or about 90% ._and the 30
requi ?/g:r?e toaﬁlo %‘Zsl/énr?ibcz% Wat ef theéjut P81 o0 59 1&?65750 fe overghh

pr es entamawrentaforI Msa <o irexe tol parfyrmrtd@cﬁlst@mbw\m@. reference to
i anpl es EXAMPLE 1 A newy forned

the foll t
or eprg eg\tMr &Pec’oclfﬂr%?c‘%é]?%%ge’éoﬂ?%l REngeRTRYECERRI 155, Tollows.  The

si l10cortetinliaicn NG tRA! V¥R GtaRkenbal ikSpassent apkedgW 1hn@Nigs to a
extractll(r)]é__ medi um cont ai n| ng i ndustrial nethyl ated Spl rits (IMS),

cont ai Hiin§TSFHPRy FERGht L 80 hattichandenoysy weekid metorol sema-solid
addi ti etdrhaiext paekbal Megi WNICONHRE BS ;1 8ed MR 4t &DUNt maf “@iﬂ%é

exanpl e, less than 5% by wei ght of the total extraction nedium
cont actiSi@ré€esr s YEF Stor o RASEUS FHIANEs atire t ehPratnre remgeng

f rom abut; 25€4t 90@1@0%45%“@ 5H3saai g §93a9¥ﬁ£3ra98' gtgg gmﬂg

contactlng to agitate the extractive med um cont act rng- T es
i nlfhe acdmyeiiedofcambdssitoalylemoret patrabtebhmt Batatjabuphessntinieattied

nononeg%lok %ghtm%tQSMﬂy Eﬂénﬁglgggtg&twater is then passed through

line 195 to an wultraviolet (UV) light system 196 which
irradiates the water and eliminates microbial contamination.
In some embodiments, the deionized water is sterilized with

20 other sterilization devices. Fresh, make-up deionized water
is also introduced into line 195 and UV system 196. The
deionized water is than passed, for example, by welring,
through line 198 into stage 132, through stage 130, through
stage 128, and back to filtration zone 190.

- 25 Such reprocessing of the deionized water reduces the
overall requirement for deionized water in treating the
contact lenses.

Such liquid processing reduces the requirement for IMS by
at least about 70% or about B80% or about 90%; and the

30 requirement for deionized water by about 10% to about 75%.
The present invention may be more clearly understood with

reference to the following non-limiting Examples.
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15 lens. In addition, the contacting results in the contact |ens
becom ng swelled with the extraction nedi um This swel |l ed
contact lens is then contacted with a first |iquid nmedium containing
a di fferentwpesevaams1df the extraction nmedium The |i qui deaediseovs/adosss
i ncludes 100 ppm by weight of 20 Vitamin E, which is soluble in the
liquid nmedium This contacting occurs for 30 mnutes at a tenperature
of | es&3MAEout 25C, for exanple, about 20C, or room tenperature.

U trasonic encidhiy sotnpl et el ng bl R0RLAsLEROI LASAILLALERLS o

l'i quid nedi um so as aC| acl ng t extraction
wit h t tedroguiiid ieedi urﬁmhqmcvmmaa@unlgens po‘ﬂhmaxesul tmmgtmratlact is

Ien is swelle the first ui d nmedj.um caont Lol ng

?he r?e%acécteglge ofb’hpr%%eseszf%ﬁ,cqh P A5 g © \53%[393& 80n%35‘1t154|”éjn%1
|s t he mettiytiaticed s\putrhta gemangd kbguainirgi oM oby30esyhst 88hawdl Yand
pure deionjzed wa Thi s ontactln ccurs for 30 mnutes at a
terrpergl‘t"ljr}éﬁ"ofwelléI trﬁ%ﬂiai?ﬁ% for Dex%‘f’r%%*elo’éboﬁpezcﬁ? CIHCYiEm medium
t enper aidHt@intd &l a%@NNC a@BaHEY olfS wakBLi edodUELAGK1 8] S1608t BG4A NGk t
agitate the second liquid medium so W2007/ 021612PCT/ US2006/ 03055

as to FMediahtt ffe thepltatipdg sxfeartien Mrddg- nedhifm GPRRachEng ceeritr s
gy d sgpdi dmin thessontackekens. a temp&gtﬁf_)@t %53{1%%5 A pduged, by

th| S processing is swelled with the second liquid ne However ;
since WECEnte BHosts 50560l ublldtasonie deieanizdd venmkiad divelrseconids

liquid I\ h I £ c al s n

ef fecti \gglq;aheafﬁ;s?ablalcqqzlt%ﬁ% %n‘%}?@? txgemﬁéoé% ﬁl%)f %%%?gca%g
cont actriesgldtsepln s tbendustosth lusoAg mMumdbﬂieqtﬁ:d:rmrﬁahﬁecomtésiaﬂg
dei oni zed e a. Sult I uffer calpone 10 and a suitable

t oni ci £y Co g%nen ea§uceh%bc§ﬁ%g Ry cﬂ]étﬂ S%Sr Bt 8rmeﬁut%%nta‘_’l‘3t
robdn t aemer.at e avidtih ibhe appl coatacﬂm@ HeésnBsONiG EHEr gyntdct lens

facilitate replaci t.he, second |i rredlu with the third liquid
o unPEECHES SHERCEC EhET HF sSEhAdATh des a water svelled

contact | enghpsodwell1sd eontaichi N@nan ief ft@fzatd \onthealestaltid 1Z1 fMidrst
anmount _of Vitamn E. This water swelled contact |ens_product is ready

for padRa¥ifgMeAisme GRPEALT ORI abfir-gff%Fe%cRaa*‘elorEmptlEe 2e XTSRS e
1is repediurd exgeptlidaly meine 41 GoRhakikdsNd00 ppm by weight of

20 Vitamin B, which 4is soluble in the liquid medium. This
contacting occurs for 30 minutes at a temperature of less than
about 25°C, for example, about 20°C, or room temperature.
Ultrasonic energy is applied during this contacting to agitate
the liguid medium so as to facilitate replacing the extraction

25 medium with the liguid medium in the contact 1lens. The
resulting contact lens is swelled with the first liquid medium
contalning Vitamin E.

In the next stage of processing, the resulting swelled
contact lens is then contacted with a second liguid medium of

30 substantially pure deionized water. This contacting occurs
for 30 minutes at a temperature of less than 25°C, for example,
about 20°C, or room temperature. Ultrasonic energy is applied

during this ccntacting to agitate the second liquid medium so
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with swelled contact lens, swelled with the first liquid nedium is
contacted with a further |iquid nmedium conprising 50% by wei ght of

| M5 and 50% by wei ght deioni zed water. This contacting occurs for 30
m nut es at W2WAPEIGR2Ure of | ess than 25 about 25C, for ecanms2es/030558

about 20C qr.r e rature. U trasanigc, ener i s, applied durin
This coRfactd nyoeh RoNEa GoPRACHITL ROP |1 T WEH T, BEchgm, yien dne
facilitateondpllagung mbéibdmriat theuwahinesi Uand.th the further liquid
mediumin the contact lens. The contact |ens produced hy this
pr ocessi ng | £180 %C&q%ﬁ% R¥FRAYHFE heY EPds PIEFEFNOTHIS St hes
cont act wkens +HeSOs EOM Al NEgaid ehnbgshinve, Hendvest,abiihgd ng:igpRYAL 5Of; s
Vitamn E since Vitamin E is |largely insoluble in the further liquid
nedium 1nACLRPAeedBodihivefedonl fé tad &t ddo e aanch aldea i & grediiat,
| ar ger agBUBLoafh Ykt aQlB1 E-RT €58Phct MERNE 2V contains an effecti
20071 02181 2PER US3006, 0 DEES SrechRve.
heat stabilizing amount of Vitamin E.
A final contacting step is conducted using a third liquid
medium comprising deionized water, a suitable buffer component
100 and a sultable tonicity component. Such contacting occurs for
about 30 minutes at room temperature with the application of
ultrasonic energy to facilitate replacing the second liquid
medium with the third liquid medium in the contact lens. This
contacting provides a water swelled contact lens product
15 containing an effective, heat stabilizing amount of Vitamin E.
This water swelled contact lens product is ready for packaging

in a conventional blister package.

EXAMPLE 2

20 . Example 1 is repeated except that, before the contqcting
with swelled contact Ilens, swelled with the first liquid
medium, is contacted with a further liquid medium comprising
50% by weight of IMS and 50% by weight deionized water. This
contacting occurs for 30 minutes at a temperature of less than

25 about 25°C, for example, about 20°C or room temperature.
Ultrascnic energy is applied during this contacting to agitate
the further liquid medium so as to facilitate replacing the
first ligulid medium with the further liquid medium in the
contact lens. The contact lens produced by this processing is

30 swelled with the further ligquid medium. This swelled contact
lens alsc contains an effective, heat stabilizing amount of
Vitamin E since Vitamin E is largely insoluble in the further
liquid medium. Ih this embodiment it may be advantageous to

have a somewhat larger amount of Vitamin E present in the
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contact lens swelled with the first liquid nmediumsince sone of the
Vitamn E may be renoved fromthe contact |ens during the contacting
with the further liquid nmedium Using the further liquid nmediumin an
i nt er medi at WORWHEPAIAR: | ng step between contacting the corRCIOIS2006/030558
Wi th theofiast Lénsi dwededmwand cort afiddty 1heui@nhaetwhepsn¥ét Bokbe

second | jquid itum for exanple, as described in this Exanple 2,
may reo?f%:gtug?rgggagﬁ}lt e “faé’ng’r‘ggn’b?%?v t BREhECPERST cABBEJ By 1AE
abr upt e{@ngmideenyg revErhelf FaRcaet01 syhstantidlhy al coholic Iiquid

medium (first liquid medium) to a substantially aqueous nedium
(second | i qiFifedithg . furthen n ggpidy emeditie figrt ver lingeirsedddtam

swelsl ed. GRUAGng eBeeh S ePNLan! ednthbRihRe (3RC AU I LLCALR | Bne
substantially the sane way as the first Tiquid mediumswelled
cont actfizsis }sqebdt aedddnwiand ceoteetong Itihgui comditun erss desth i bad

in Exa U N ly, i's si ng_ pr.ovi de swel | ed,

cont ac'[g)% Cgor{id prlol&ucﬁycgdrﬁ%ihﬁﬁ’ngfé% e géelgﬁ?ig/’e, %seat&esstcﬁiﬁeﬁzi Ay aﬁgﬁﬁt
of Vit BramE a ebadymépr rpdekagsiioesn an colnwebehsnahdpbi stienadd to the
packagg}E EXAI\éPIﬁES AbND 4 b gxa les 1 and 2, r,esg{enctivelx, are
r epeat e Bk cept- 1hat ,°Y n BhcHFEERs, (g cSRVACPIRERE j Srom  a
r efloac eshidayt H3 225 c eltasto liendesuwdt heaach |(@agshenngulacabtgduhn 8o

space between two trays suitably structured to al]low for effective
cont actd ﬁ&%ﬁ%%&&%‘?@@somef’?%sﬁ%‘?C%@\A;e%%“%%é“%ﬁ%ct | ens and

the processimg 4hyi dgent) t At Skt n@eCh RHOGCESREAD B CAVENTEd EBAEALS
each of the 30 series of steps described in Exanples 1 and 2,

provi dé$T™500 3fel Pt VebRes thgch #fcomd chléanidi ngeghium  in
2 Conven A, aciage Y S 200k DBt bt Tk Bos o ges skl "
EXARPLEgmtact lens 1is contacted with the second liguid medium as
described in Example 1.
Ultimately, this processing provides a swelled contact
lens product containing an effective, heat stabilizing amount
of Vitamin E ready for packaging in a conventional blister

20 package.

EXAMPLES 3 AND 4

Examples 1 and 2, respectively, are repeated except that,
in each case, the single contact lens 1is replaced by 500
~25 contact lenses with each lens being located in a space between
two trays suitably structured to allow for effective
contacting and mass exchange or transfer between the contact

lens and the processing fluids.
Ultimately, each processing seguence, that is each of the
30 series of steps described in Examples 1 and 2, provides 500
swelled contact lenses each of which contains an effective
heat stabilizing amount of Vitamin E ready for packaging in a

conventional blister package.
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Exanple 1 is repeated except that, instead of the step of contacting
the lenses with a liquid nmediumincluding Vitamn E, the |enses are
instead contacted with a |iquid medium5 conprising about 95% by

wei ght of | N® HHE4EBut 5% by wei ght dei oni zed wat er and REF/UE2006930558
E, prlmstep of being contacted with a liquid nmedium

conpri sing % Nt INS nd, about ,50% by wei ght dei_onj zed wat er.
Si nce Vi tamSEg l%Ls‘%‘vv‘ri;lo% 9 F3CRPS géﬁgpl énsﬂqﬁﬁg ?6 phrt FEEPaPT
net hod dentespeiaial tiye u&eﬁﬂésf et thers esi qmde Iﬁédﬂﬁh ymﬁélﬁdfﬁém9§téﬂn9£5

t hat do_no equi re heat stablllzatlon it may
underst"?(b'odttihfe #?ﬁﬁeﬁl s erEtREfei PRGN ef'fé@é %uclﬁ-%lé-dsﬂlﬂ%bwn

hy dsogelongitsacly | anses, 95%1a15yh%§g9€eefr qoRY eGhd ram dimds&%/ 'W%e%&ﬂé
nol ds nmay be placed in 15 individual wells of colored trays.” Eac
tray c#fifdtiFesh vahfesandheot VagamaneFst asked ¢po¢r@ac¢tan hef kaing

pl aced Qi QUctdh CRLLK I ggqsi quERC &g | g%gpggﬁrggﬁﬁen 538 W A

according, each cartridge can contain 1
cartri cﬁg‘éi (G e lﬁoﬁgbUh@eﬂgaysdamdniMGsatﬂmy be placed 20 in a

washi ng st atd,Qn..0 rvBi 496, #n t§1a£ A e”bgg' g?n?t}%ﬁ%{plggﬁ%}%

present systens conprises four rac tat|

corifai marrgla:us't@lrvemetbasedLsxtasgetmhlyrediaﬂ’ﬂulandoﬁ:v\oléwgﬁsat h8Ae of
stations cont ai nin sub % E\ unts of water. The system al so
conpri SIS rol§8 Pn?nSA B8E P (1L 15 dEaF |Sﬁa’3°ﬁélFF‘FéPn
extraction Shatsi, omtusmlag dd obdid Esttddad Theohi kdle extdaddanr shatd on

conpri an_ extracti onnedi uncqQnpri si ngabout 90- 95% NS
(et han%l t hehorsS ol & it PerndEsaryIrFaey nCPREaft r d1en3esy odtate

ar M t hervice RS At fHAC eshdiRa vt Mied@e rdl fr 1% wat E‘;Elacﬂbe in

r;g_rld e and station for about 45 mnutes. A cartridge fromth
i 1V&ﬁiut3‘llre weebhd o8t A3 i scor tabpait 458ach tray can hold 32

lenses, The trays are stacked upon each other and placed on

or in cartridges. Each cartridge can contain 48 trays, and
according, each cartridge can contain 1536 contact lenses.

A cartridge containing the trays and lenses may be placed

20 in a washing station or stage. In that regard, one embodiment

of the present systems comprises four extraction stations, or

four stations containing a solvent based extraction medium,

and two hydration stations containing substantial amounts of

water. The system also comprises two robotic arms. A

2> cartridge is placed in the first extraction station using a

robotic arm. The <£first extraction station comprises an

extraction medium comprising about 90-95 % IMS

(ethanol/methanol blend) and 5-10% water. The cartridge and

lenses are left in the first station for about 45 minutes. A

30 robotic arm then removes the cartridge from the first station

and places the cartridge in the second station for about 45

minutes. The second station comprises an extraction media

whiqh comprises at least 95% IMS. The robotic arm than

removes the cartridge from the second station to the third
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m nut es. The second station conprises an extraction nedia which
conprises at |least 95% I NS. The robotic armthan renoves the cartridge
fromthe second station to the third W?2007/021612PCT/ US2006/ 030558
station whi P ¥W8HIAFHs at | east 95% | MS. The robotic ar mROTAFS2005100055%

t he cartdiggesd npmdhe.diigid,sStat i ndcpl S 1 thpl ourt h
station which corrpréi sg:s Hg#lgirﬁtl%ﬁ%nggi@u%ﬁgf atﬂﬁleegspggg% PRA. THAB
cartri dgeenaveendveddriomadre foumtbhs chind omtdyicheandbplacesr it apd

pl aced i i {1 i;ch jses_an_internediate .

Bt r act 19 parat oo O SRR o S o kB S e N (9 et
or m nuslekDH . 9PRhe Dot i cThe mdsherridewoves themosard r fdge furam ¥Berin
fifth statiaqn _and places the cartridge in the sixth station .
cont gi nisﬁtgatajtonlgb:]’ e&EF I '%nf"?@d%\ﬁgt er?lad'?ﬁiisl 285 Wigant 4950 Nstation
As di scuasieth hemginlseeptaroialyetmeiidtdeReRenBE 180 /hParPal bh CHL A un of
pol ymer i f formed, vitamn E can be

c. material fromwhich the | enses are )
provi dec 4t S5 B 0% Crécapsoe SHAFGH mbtus 19Fhanime al8k) the The
Pr esent rrtans LN derl Seufbath % AL SOUSRRIL NEE&H NenSOPeYR! LPE: Py
the nmedia may be |ost due to the recycling process. Typically, 'S
| oss i s ANESsPLARET abbat cPrEaitdoeerin pee hedkthTisdeatione, conttateire at

deshgablg 40 rekr gsh.qne-qr = t t.atjons ddi ng fresh
extraction 20 nedia '?o tﬁe ‘fre |éa g%%tg%lss‘edﬁfa{r? phiebls Sgti ons. As one
exanpl e, a nméshodlseysextphieseia, st ept bdnalddi ngaadoude & nfg new the
extracti ha.,to e Lon dia. .. The present
systerrslpggr?qg%tlrggct pghr}gmﬁ?/grgat g‘grsclgﬁlgégnegﬁ%ro‘éléjrc%onpé%t {‘%1?1%%% ah'e?
pr epar e folewdf, orvigackiagi Bigcant bien Rovdlied i Xstotten f 8omnt hehd Nidad
extracti gltireng and in certain enbodi nents, the entire process can

be perfc‘?rrré’ M5PFess than about two to three hours. During the

protess, theThgstwdis weENt€le UPreGepRe HfstBHEL ¥AAL Sod 0 @YUty NGy
poss'blE&%%uggegaggggigéusggmgyvggﬁae of the media may be lost due to
the recycling process. Typically, this loss is 1less than
about five liters per hour. Therefore, it may be desirable to
refresh one or more of the stations by adding fresh extraction
20 media to the media contained in the stations. As one example,
a method may comprise a step of adding about 25% of new
extraction media to the used extraction media.
The present systems can extract and hydrate silicone
hydrogel contact lenses and prepare them for packaging within
25 about six hours from the initial extraction step, and in
certain embodiments, the entire process can be performed in
less than about two to three hours.
During the process, the system is wvented using one or
more vents to reduce the possibility of damage caused by IMS
30 wvapors. In addition, the systems and methods may maintain the
ambient temperature at levels to reduce IMS vaporization and
flammability.
Using the present systems, approximately $9.9% of the IMS

can be recycled thereby resulting in substantial cost savings
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30 vapors. In addition, the systens and nmethods may maintain the

anbi ent tenperature at | evel s to reduce INS vaporization and
flannabilitxr ng the present systens, approxinately 99.9% of
the INS can 9§0V@?§@¢ed thereby resulting in substantial PEISIS260305585

W02007/ D21612RCT/ {1520041 880558 Eokabhye {BieKi stibgasyst ens Wairelnic

di scard the organic solvents during the extraction process.
Cer t ai ne@bpEEs Ad reoVAyR é@‘ééf""@ftlloﬁepﬁ%%ﬁt i nvention may be nore

clearly undek 9L+ @PRLACIRERG TR eﬁlﬁ‘ée e8skAct h@vent
fol |l ow ng corﬁé*rgn@ﬁolql gglw%‘édé United Stat es\égat ent i gat |Sons flvlendl(c))ﬂl

even datzy hebew mhret helergéloswingessteadh @ﬂd\ﬂmfch appresipged with

i ncqr por at ed her i rsef e:

Pat o ApEeTEaTT o 1. U SEERE ey RBRRE (iR e zagen
Wstemp@md&wmodsﬁ@d Bno@mmg:laﬁaarreﬁeranxtmavﬂmg eltltsoﬂneyre of
docket No. D4 11/ 20

64
" Cont ac?ai]%ngfl\/ﬁbﬂc%%ﬁngfallgg éﬁ&%\?gf@%daﬁar%{’hggs % umg' by
Sane", @Rds ha@p@@l@born@yf@p@f@é No. [y4425; PdtS. Pmpp]:licaﬁppdm caNbon

No. 11/200 644 titled ' t Vet hods, f P
ot aots LA 15 o o A "L RB S BonEBaR, | hbas Arrr oA Shs o PRy

do%et WoendR 4126 MRulAeMEatPP) | GR1 I iNg akHo2Qk 4 Hockent ivol. e@—

Systens and Methods for Renoving Lenses from Lens Ml ds", and havin
att or ne§ 186t kBt SNoPab412pplicstipat &er AdiR00ati8n Iﬁ@tlf%/eﬁo C@@faCt

titl
Sl AL SRLaLADRERE o osgiigh g kst gecimlodioios

" Conpos$amnehs amd! l\feahmdg faﬁt@rmcdﬁgksf-l i%one DrgdRSgel Uchnt feftent

Conees e UL SISGCORLSL R OALIST LB Vo, et <o

Pr aduci Bgo&udzim@ne:oﬁydcmgememm acﬁ:comense§blyatndlhablﬂg Canmrsidyion™,
docket umber

f
been neﬁ??loﬁ}%‘dl%%r%?E%%% d%%]é%t oﬁ whi c |6: @%o?%%ﬂa%ql ﬁ%\‘;ﬁon
its entyset yippdihisgospeentitleef erss;rsctemSSOMI ®etthicsisi nfent |Rmmdvaag

i TG SRS A
theretosapd, t hat si.t oA vanppustytpsact eed wiit/zion,Ble, scapeiafled
the following clainms. Wat js clained is:

20 "Contact Lens Package", and having attorney docket No. D-4123;
U.S. Patent Application No. 60/707,029, entitled "Compositions
and Methods for Producing Silicone Hydrogel Contact Lenses",
and having attorney docket No. D-4153P; and U.S. Patent
Application No. 11/201,409, entitled "Systems and Methods for

25 Producing Silicone Hydrogel Contact Lenses", and having
attorney docket No. D-4154.

A number of patents and publications have been mentioned
hereinabove, each of which is incorporated herein in its
entirety by this specific reference.

30 While this invention has been described with respect to
various specific examples and embodiments, it is to be
understood that the invention is not limited thereto and that

it can be variously practiced within the scope of the

following claims.
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1. A nethod of processing silicone hydrogel contact |enses, the

met hod conpri ses: extracting unextracted polyneric silicone
hydr ogel contact | enses containing an extractable material including
unreacted nmononers from formation of the polyneric silicone hydrogel
contact |enses from pol yneri zabl e conpositions by contacting the
unextracted polyneric silicone hydrogel contact |enses containing the
extractable material with a first water-containing extraction nedi um
at conditjgns effective to reduce the content of the extractable

mat eri al hﬁﬁﬂhéﬁkﬂﬂ¥¥¥ﬁﬁc silicone hydrogel contact |enses and,
subsequently, after the extracting has been conpl eted,

contacting the extracted polyneric silicone hydrogel contact |enses
wi th an aqueou$. |i i ohethadi wh priocessing t siiemnee hiydoigel ecardadiy thnaes, tie
pol ymeric '%' ayvdrogel contact |enses. 2. The net hod of
claim1, ﬂﬁ%‘%fﬁﬂﬁwgy 'rst water-containing extraction nmedi um

contains at | eggtactihgutunaXirastedei @nmeific Wwallietne hydrogeB. cditacimelehegs
of claim1l, wherein the tTgE)rSt wat er - cont ai ni ng nedi um cont ai ns | ess

t han 1009F%RiglANg an extracigblenpatenal kGt BMrgaRie MaReMErsirpmeformation
pol ymeri cqfsi {HeC o] nt n bj d t ;

extracti n%]saing ?@@%’ﬂ?% 195 gircﬁgg I@ﬁgoedse? TBRtaet ISQ%EFﬁe ﬂr'rcg? hgﬁ) I%r?er(ﬁagilem
1, wher ei eempesifiens, b cootasting doe einextiacigd| palymerie silicens dydemgs) eontadt

to the ex i . . The .neth .

i aim 1 here el IR e o BRaCR I et alhr sblfy b Hdretton
hydr ogel medhumetit tenditensceffdctive itd tedutedhé casteabbethead @factdble AraitgHal #es
appl ying uyltrasonic enerrg to the first ter-coptaining extraction
modi um  oeaBPIMEKe STIRYTSVErodsh cRritattg o eRath | FhbSSRLPBLY.  gHler the

nmedi um angkttdt9ing Mak delen! RARSSted, 7. The method of claim]l,
wherein the step of extracting unextracted polyneric silicone

hydr ogel cont seantacingdbe etracied nohmenaseiiconsumsisegrl moniachianses with an
contactin : o) [ £k . S
W th the Foefe [ FREHGH, AXHERNS Soce I8 RGNS s shEdns
cont act i nigydrbgeleconiamt fersepol yneri c silicone hydrogel contact |enses
wi th the aqueous liquid nedium contacting the polyneric silicone
hydrogel contact | enses with a second water-containing extraction
medi um at condti onsheeineffdd ofecldith 1 eRHERIA R Mehhvaitr-cehtdififig fdxtraktion
wat er - cont ai ni ng extraction nediumin the polyneric siliconé hydrogel
cont act | ®@sdiin fentains\al least ehauicdhtnveight ehwaterr st wat er - cont ai ni ng
extraction nmediumin the polymeric silicone hydrogel contact |enses
after the contacting with the first water-containing extraction

medi um wher eid t helteeomtitbdvat elairo dintvehereingthexfinshwatarrcomtaininm rmagiuam
i ncreased_wat.er Icor}ﬁengba;i on, relative to the first water-containing
extracti off hedp fr°ang" éﬂﬂé@&- wat er concentration relative to the

aqueous |iquid nmedium 8. The method of claim7, wherein the
second wat er-contai_ni ng extraction nmedium contains | ess than 100%
wat er . 9. ThdeEaioed of daigl h whekgier Kien Pelyenesicceiligpne hydrogel

wat er - CONng Gt Akt Ieh 6! BNt il SMPERP RIS RS Hﬁﬁ frlels .
wat er-contoge %it' ng ext ragi on nedi uma 18. ﬁ)er met %%sdesof claim?9,
wherein the used first water-containing extraction nedi um has been

reprocessed tao.re e table material. fromthe used.firs

wat er - cont ai niq‘?1g ex ea@feftt%‘ﬂocr?ga‘flﬂmnqlf‘.’hﬁﬁgmng}eh%'}g’g’fe”& sfigane “Mﬂf&gsl n
the step aintactiismsisi supjaoteakio thetextrapthy aRY héwlyifbindgenBgelr ogel

contact |enses further conprises, subsequently after contacting the
unextracted polyneric silicone hydrogel contact |lenses with the first
wat er - cont ai niglg exXtHAGHEPRd R HRANY, Pivh&feirt CtheC @SNy ﬁﬁ&(tracted
extracted polyneric silicone hydrogel contact |enses wth the aqueous
li qui d nepilymerie gilicopei hiyfrogel pontagie lansesi ¢antaininghad r exesctahietrasterial
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12. The method of claim 11, wherein the second water-containing
extracti on nedi um contains | ess than 100% wat er . 13. The

met hod of claim 11, wherein the second water-containing extraction
medi um conpri ses used first water-containing extraction medi um

14. The method of claim 13, wherein the used first water-containing
extraction medi um has been reprocessed to renove extractable materi al
fromthe used first water-containing extraction nedium

comprises applying ultrasonic energy to the first water-containing extraction
medium to facilitate intimate contacting between the extraction medium and the

contact lenses.

7. The method of claim 1, wherein the step of extracting unextracted
polymeric silicone hydrogel contact lenses further comprises, subsequently after
contacting the unextracted polymeric silicone hydrogel contact lenses with the
first water-containing extraction medium and prior to contacting the extracted
polymeric silicone hydrogel contact lenses with the aqueous liquid medium,
contacting the polymeric silicone hydrogel contact lenses with a second water-
containing extraction medium at conditions effective to reduce the content of the
first water-containing extraction medium in the polymeric silicone hydrogel
contact lenses relative to the content of the first water-containing extraction
medium in the polymeric silicone hydrogel contact lenses after the contacting
with the first water-containing extraction medium, wherein the second water-
containing extraction medium has an increased water concentration relative to
the first water-containing extraction medium and a reduced water concentration

relative to the aqueous liquid medium.

8. The method of claim 7, wherein the second water-containing

extraction medium contains less than 100% water.

9. The method of claim 7, wherein the second water-containing

extraction medium comprises used first water-containing extraction medium.

10. The method of claim 9, wherein the used first water-containing
extraction medium has been reprocessed to remove extractable material from the

used first water-containing extraction medium.

11.  The method of claim 1, wherein the step of extracting unextracted
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polymeric silicone hydrogel contact lenses further comprises, subsequently after
contacting the unextracted polymeric silicone hydrogel contact lenses with the
first water-containing extraction medium and prior to contacting the extracted
polymeric silicone hydrogel contact lenses with the aqueous liquid medium,
contacting the polymeric silicone hydrogel contact lenses with a second water-
containing extraction medium at conditions effective to reduce the content of the
extractable material in the polymeric silicone hydrogel contact lenses relative to
the content of the extractable material in the polymeric silicone hydrogel contact
lenses after the contacting with the first water-containing extraction medium,
wherein the second water-containing extraction medium has the same water
concentration as the first water-containing extraction medium and a reduced

water concentration relative to the aqueous liquid medium.

12. The method of claim 11, wherein the second water-containing

extraction medium contains less than 100% water.

13. The method of claim 11, wherein the second water-containing

extraction medium comprises used first water-containing extraction medium.
14. The method of claim 13, wherein the used first water-containing

extraction medium has been reprocessed to remove extractable material from the

used first water-containing extraction medium.
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