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CONTACT LENS EXTRACTI ON HYDRATI ON SYSTEMS AND METHODS
OF REPROCESSI NG FLUI DS USED THEREIN by Philip A .
w@e@mo2mnzl Sarah L . Al nond CROSS- REFERENCE TCOP@ELUSIMBEEN30558
co¥PRbT CARRENEXTRRSTAORY hepRA9ROR| 8¥8BERE Akt Mer8@obsSoF
“Application No. II7200,863, Trled August, 9 , 2005,
the entircREBRPEEFSING BEVERS AVEER-THEREINCor por at ed
by reference. The present invention relates to nethods
for making and treating contact |enses and nethods for
reprocessing fluids used by treating contact |enses.
More particularly the invention relates to nethods for
maki ng and treating contact | enses to renove
undesi r aldis 1808 AC IR MBEGAh il ORihfoNt act
| enses prior to packaging the |lenses and prior to use
of the | enses by an individual, and to nethods for
CROSS TRHREGERRS Neh ﬁﬂAﬁ&?&ﬂ’éﬁ:léﬁId@se' fluid materials,
suchas extraction nedi'a,” agueous nedi a and the |ike,
Tsied dgp it i@atakninofpeiotiact denses. Baskgsotinsh afo.
11/2cmagﬁaénventlon Contact |l enses, particularly newy

d TdorfihduIEtises? ottleh die it PRI HeS diife
which Yrd & dHHi Gfoof 8 r LM L. rd 4 flS L0 renove

undesi rabl’e conponents fromthe | enses prior to

packagi ng of the lenses. To illustrate, newy forned
ol yneric_contact . l.enses uch as silicone dr ogel,
ntiacr T Bhs 62 OGP doht ot Aeims ek wAFCR Comprd senaking and

treatisid i coneabydriogededratati aletidden feent séprods £aLhgd F1uids
nmononers and ot her extractable materials which are ,
used  dgyp @Ay ekt R8GaTE t HEPSSoner s YoX¢ ereradcaiealy  the

inventTRer+&d $t&& oMot hes e Sf%%tpaﬁihiq95gjnggég néu%%ntact
as a non-aqueous |1 qui d medi um of dnorgani ¢ sol vent.
lensesAf ter ndmowext nadeisonapi ecessimystalhiee contactiallensfien the

ontacted with an aqueous.|iquid diumto %ydrate he
contaqty JEHSe] FHICEUER FRGTASPPICEYS: nEn T AP yeby Pir 8 use
of tl@ountssels by an individual, and to methods for
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

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
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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fluids, such as solvents, are used and are di scarded.
This represents a substantial cost in contact |ens
worewabast2uri ng. I n addition, discarding or di SPOFUSO@H30558
organisUsBilarge anmynts 9fe SOIMENIS KL RSCEEs BRY] I onEeRbRtact
concern and can present risks to people handling the
lens isokwahbestedd wgédplae iannsiored Jimuitk resd¥det fonhydrate the
processes. In addition, contact |enses including
hydrophilic polyneric materials are often subjected to
pekevagt edcherpenat Wressefsdmgxargiles; 1wl Narge amounts of
. sterilizing, packaging, cleaning, disinfegting and the |,
fluidsyj Py RBSSPATS SHeh BT%vEFed £Epet? 5t ufdsCRgieresul thLs
represbAtr4aNRO8uL £ P4n £XATPIR,s +di SCOLBREAGE VIRAKENhAGUARE RFing.
ot her damage and the like, to the contact |enses .
In addEtawpl, eslicfcapotitrartof edssexsinagt pon ssypdt e gindemounts of
net hods, are _descr.i bed i .S, _Pat. Nos 42 nd.
so1venfB 088058, Sana Ty S T o™ 8D S sRs T araC Tisks
to pecdd4- 08046139 Thws, sheketsenmds paopged favosystienm the
and net hods which effectively extract undesirable
extracg¢pRpoREAESSSEEeh as unreacted nononers and the |ike,
IEronééngfgﬂfathéﬁ%@@@* suchieas sihi-qone Hydragglopnilic
contact [enses, and hydrate such extracted contact
polymelrensesmabnadiwfisch are costtefif ecsiivgeahddsaf €ot o asevated
t There als% r emai_ns need, f or systens. and. net hods to 5
etperghRiRge { A8 hedt RN I (3 01*] he® Cont att 1T Shse8 5F9ing:
cleanihgns dAkt afFkaks nko areduce: deliel eftanss efd@ct ssath elevated
el evated tenperatures to which such | enses are, ,
temperakpssed Masunmar Yl New s yd1ease and OfetHied® kor £E88PLAGINI/
weakenSBQF%ﬁLi%%PSQQh%@d @E&Q@ Sa%%r £ QG ,'neoe&ﬁﬁchbﬁﬁact
medi a used in treating tontact [ enses have been
lensesdi scovered. The present contact |enstreating systens

ERATBLPAI S SHERCRE urb et B HENONER oG ChBwordh crethods

are d&<QRORRNtsy firem aoit actcd enges23s9eh aneit)jePnes13; and
hydr ogel contact |enses. Unlike systens and net hods
U.S. Ppgr EbbanNag. 20030222362 and 2004-0091613.

lens.

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
silicone hydrogel contact lenses, and hydrate such extracted
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.

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
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contact |enses after they have been worn on an eye,
the present systens and nethods are used to extract
wa@ea7lydiat e or otherwi se treat newly formed, POF/US2006/030558
treatif¥aMmlyatcheW Yl dedyh 9ot aghel eRFER R tih t heemoving
| enses being initially packaged, so that the |enses ,
extracgahlbemgiafealipland stohf Gt ablineasdrad drPidiee ey et fgpRIOMEric

l e r ed i.Qds [ sl y
conponSHEIP e 40" OSSO BRELO® Slol T Oty Borccer
contacef f eehsye. i N tUrdaldeng girseetnet r atbedmandbds for cleaning

re-hydrated silicone h oge] contact |enses. The

dr
contacgr esentes r sHthignt Tyt eﬁé‘vﬁndbﬁ%?ho‘”b%r%nfri hé&Tpr E¥&nt the

presen%xgpéggﬁgnaﬁ@dh@%h%@%r%9%5%&&91qﬁihﬁéﬁﬁﬂﬁﬁeéﬁélﬂydrate or
utilize stepw se processing of |enses to obtain

otherwaptectireatandeel i cfentedenofar ofxaxpiact abkely molded,

t.erials therefrom_.In addition, .the .netho rovi
contacl g ¥ RO AnbOat o0 T VA T bayBi g T et Aot SRR Z9edl

so thateditee thenedby cefudiengLyilacind easniapubdd/URidIh on the
costs as_well as burden of these materjials on the

eye, fgryereRReRr &Rd ErREendsd PPN €5 hidiSred ¢ the may be
understbeat BBk dfhLontact | epsesendhenpr R8N Bt RS 8E8Ctive

relatively straightforward to practice, while o
in  tpeavidyng densxtemdtay berefd/oy, eporohivdrbérefitsilicone

and envirgnmental benefjts. In a.brpad aspect of_.the
hydrogﬁ?esce?ﬂt‘?%q%gﬁ??gﬁ,s'mst {g%ﬁs 1§ Fea i:%%%élgﬁ actY §iéikes2nd
methodar anplr @tiedgdaseingh caridiSiesn (ndioont eeptd@efsing methods

swel l abl e, for exanple, liquid swellable, polyneric ,
generagéift aef 1L 2R3 cOMRI M Hg RBRFETH Y e Ffat éfPgeSW tR afPtain

effectﬁg%ra%khone%%QEﬁ@htfO&éﬁgygﬂ(aofiléiﬂ%é&@%%IQCtﬁQEerials

ium ot her than pure water, at conditions effective
thereftromswellln tlkeicdotnacttleemsethiads tdmwoedde atet oaf hedient and
0 reduce the amount of extr.actable material in the

t .
effectight adfWENd M and ™t o FIrAH Udkd B Tact FonT Hedi uhtducing

contac€ONted Ni REnexL et abhe Jmitey | @b ; (BlL1CHE aptirBgnt hEF these
contact | ens having a reduced anpunt of extractable

materipgaserdral the t ANWAYeRNEBTT GG a-at B SEwEI0 P @oHE agpvolved
in the|%Q§étment of contact lenses.

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

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

(a) contacting a swellable, for example, liguid
swellable, polymeric contact lens <containing extractable
material with an extraction medium, for example, a 1liquid
extraction medium other than pure water, at conditions
effective to swell the contact 1lens 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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(c) processing the used extraction nmediumto produce a
reprocessed extraction nmedi um having a reduced
w@omcenterat i on of extractable material rel ati vECT/US100€030558
(BsedBMldactipn nediynt aand (s Ushognthe repnecessetdount
extraction nmediumas at |east a portion of the
of exigatimllonmaggirdmli Witlepveaprr. The fmeseat wadtdiodswelled

contactcriei?f'xgng contact |enses may be used with any
swelTabl e, polynmeric contact |enses, for exanple and
(oh t tdcddaida@t khp, weenrveakitonakisa- agddiath hydr ggelduce a

ol ric contact |enses, hydrophilic polyneric ,
reprocggﬁég‘gtmf%%@%bg\iagmlmam M%eeofraGUGSonCoBERRFration

of exBydreBBild C RolapTRNi C CanlB6le | ensestnd fhegl i Ker rdBeion
~ present nethods are very usefully enployed to treat
medium¢opndct | enses which conprise a hydrophilic

il -cont ai_ni ol ri t.erijal or_exanpl e
(8} RS REe UL UG RPN L B e i EE R o past =
portionebeér ted tatascsibhcoseibwpdiagekegponkact | enses. As

the terminplies, a swellable, polynmeric contact |ens
The PrRASHer FEEORCach! | SHEAHITEh FONCagabl EeRtes may be

used wR€BOENRY SMualilLd Wt 13 EBdi UM oSUh: afeedd JUESL example
medi uny for exanple, the extraction nedium one or

and  wigiteowt hed ifligied inadi a esekeihiaecebr davceadiltell t heydrogel

. €S i_nventi on,. agqueQus di u wat er. and m xtures

POLYeFhE, SoP LaRGy TSXamSl e, GHOR TUMTY HYGRATe SUCH C- Lenses

substaswehlliabl ereost ast |@nsesnyay othelrudaybetwaseniabopdl hbdeic
or about 20% t o about 50% or about 80% by wei ght of

contachptlgns§dr 2BLamite, Lake equi TRer IRARIOHdI PRBRSIS g very

useful{@) é?lfxpi&g?cﬁ’lr esent » OBt hods, vy becnepeat fd; orcomplrise a

exan‘pl e, east once or at least twce or nore. 'In
hydropbhéigery siséfogn-eobsdiimeny, t e lemtaraict i omantesli Ui , for

exa li ncISHd S Iagss .talian about 15%dby. wei%gt of ¥vater or 1

MPLP s UFRAfCAESTE 1209 by (i Bit of® War'eraor +E4EeT ngpronty

referr8fotb 3% byi Wi e Wfdved&T . EBnBa¥er Yeusekul As the term
enbodi nent, step (a) of the present nethods is

impliegonduct¥dlaBPEBndiRG oS HE t RARLERE dififnt iaf a polymeric
contacgﬁtiéﬁéthﬁxggtg%'ababgbige SPNACL L85 IS hadiced by o
medium, such as a liquid medium, for example, the extraction
medium, one or more other fluid media used in accordance with
the present invention, aqueous medium, water and mixtures
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
eguilibrium conditions.

Step (a) of the present methods may be repeated, for
example, at least once or at least twice or more. In one very
useful embodiment, the extraction medium includes 1less 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.
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| east about 50% or at |east about 70% or at | east
about 90% or nore. In one very useful enbodi nent, step
w@ 20070216the present contact |ens treating net hBdBUS2006/030558
thndd U@%&ycoﬁgéﬁﬁﬂngerﬁkﬂ_ﬁjim%ﬁ skeps Yhih & fithst present
extraction nmedium portion and, thereafter, contactin
methodphel gomandudteass witt hcandétbndsext? acthiah é@ upmount  of

.0 V) a .red d ratiQn
extracPgble A I 2 it CHRE R, TR P porri Biednby 2t
least pboCess0Rgosequteneaaf adicep (7A) icr advaltageocsisontn 90% or
reduci ng the stress on contact |enses being processed.
MOLe- Such contact |enses often are at |east partially
THY YRt efer{halsdiSl A Min&as! Baebi aldy swelded phébent
water. Using an initial extraction nmedi um which
contackndlendest woatel rowoathofis wanet ndsaciFoas-aBY%ing 15w contact
ter educes the stress o n her ef :
lens Wt\,\l%g:1 r§ sk %daen}%%ancé%lot(?hem%&oﬁ@c? Oftgﬁgkmaﬁae’coéﬁggﬁger’
contacthagcaMmeactohenstwi tdhexit @it izonsaedha thatrdction medium
substantially free of water, such as extraction _nedi a

portiophdiawgidithr PsdSATst FRRSCBFraRFER. GucKapPbcessidigve to

the fiSEUUERES RSO LS Nt ACCRUNt des FaetctBaing heequence
non- aqueous portion of 'the extraction nmediumis very

of stegf f@dtile ddvaehayeays waterefdnsohabltéicorstoreemien contact
extractabl e materjals framthe. conta Lens, c

lenseso%%%ril% @aﬁoecrelsﬁes&’i nclguu %gcﬁﬁ%%lc)%ne%rzlg sno%%%eer?sgzrﬁd at

least thgrtikely Thusdrdtofd exthaeti ©8, are at least partially
ef fectiveness/efficiency, it i s_advantageous that the |,

swellegofia&t Wahfs be BAREcEBA 1AL tlEdstS*Iias witth Bedium which

includ@Xt raghs onyediumayhi ghiks subgtantial 19 neny aqueougater,
such as a solvent or organic solvent based nedium In
reduceene:fenbedirerest , on he acdnt aché rgf ofe t heecatesct thensisk of

W th second _extraction di um paqrti.on haying a reduce
damagipgn . drit% aFPBEaSi‘t Yt H%?na N Pgte?tcétrlr}:%ngéﬁt rcacfr}toancl{of fens
with &fEodtEl &0l vertia | sShaepeat edubkernexammhe, rrepeatredvater,

| east once or at |east twi ce or nore. As noted above,
such asheebdadaetPdNAEdRURRS £ iRADt her oFhdefuref water.

ouch eiSHEEg L SRIILE, e miiactin, TR AL EbCha
the non-aqueous portion of the extraction medium 1is very
effective in removing water insoluble or organic extractable
materials from the contact lens, such as organic materials
including unpolymerized monomers and the like. Thus, for

extraction effectiveness/efficiency, it 1is advantageous that

the contact lens be contacted at least once with an extraction

medium which is substantially non-aqueous, such as a solvent

or organic solvent based medium. In one embodiment, the
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.
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extractable material contained in the contact |ens.

Such conponent often is a non-aqueous conponent. Any
w@iovablee2 non agueous component or conponent s PEHUR®06/030558
aknebided dybdde phesent raxthaat minedi U, pr dddesh other

that each such conmponent or conponents is effective in

than pure easttefraci |iFafi eramele eV ektERCLaC abhedium may
teci al m t co S v
lHCludgﬁeg%enéeﬁg%avo an§5§§%%%§ﬁca%??e%% % eigﬁnr$%%£§o?aze
extracebbget ntdhien Iconfomdta ilrers mh.onheh&nmﬁndmgjmﬁuihe Such
contact lens or on the wearer of the contact quif
le non—

compongik afbsli hEne, MORE 2EEPNSt ICOTRREGE M ¢

aqueouéeééhpeﬂgngrgﬁnbgmﬁgﬂgﬁﬁ%nhmyfQk %ﬁ%ﬂﬂd%&”EhVﬁﬁ@nyesent
l[imtation, an al cohol conponent, with the organic

extract@ﬂpon@ﬁﬂlbmln@nﬂﬁkﬁﬁd\mih@tsoﬁabhl|§QQQ |Eamgorgent  or
compon$8£thn off%eé%f¥gr§'t Q!el %§rkg igtggﬁpgoQﬁﬁgtremoval

°n ‘one particul a y use
of exExdcEghlon m@mmconmbmseshen abcohot dedrect echdf roan  be
t he group conS|st|n of methanol, ethanol, propano

removeq1-GrEPandle andrbt 1SopPoBAfal FiiindSt L F{RENENGOE  undue

detrlmghﬁgyr%%f%@@w%ﬁ cBEXam s &f sUgH mirxtdn esnkengldidsng of
thout Iimtation, ethanol and nethanol; ethanol an

the coptepanbenandrthe thkeweﬁperewénphe cpheaektﬂeeﬁron

unrna onprise j O, amunt b
I%tﬁ% 8% §lw§Per f? 8 HﬁﬁFrac O%seé%ﬁere ComPﬁlseS at
least t&ﬁﬂa"aoﬂgaﬁrcannuﬁmﬁoﬂéﬁﬁys fforan emmbie equald t owbthout
| east about.  50% _ I n one very useful enbodi nent, the
limitag%PPac@ilor e e eerrpprle%ratwrféhs?heb&rtga%% pyemponent

being V‘%fﬁ@&t%e aty | eagdy about, 0%y 1weight jor sat-chgast of  the

out 95% by wei ght of ethanol on a water free basi s.
extracéﬂbaathEQushy iprtbe tonseep Lbhs,. the contact Iens

t d t h t
thio oS 5ot M G of R aHORs BN = OB veR EAct fon

mediumcgﬁﬁﬁﬁﬁgbs EhlélE%&er%éﬂedH@ﬂFﬂﬂﬁ%ﬂﬁhéT@&ﬁﬁpoﬁon51stlng
facilitates allowing the lens to be transitioned from

of methagghst ginraPly %@P@dl%u@‘@éqwaorﬁw @ifn Lsopropanol)
and th%”‘i' rk%”'l}?ﬁf B8 SHUDSEAELBEL Y ague e%\@ f&f@rﬁ%ﬁﬁures
whi ¢h t h pac

ens is hydrated and prep d for agi ng.
includépn without limitatlon, 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
basis. As used herein, the term "a major amount"” refers to an
amount equal 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 Ileast about
95% by weight of ethanol on a water free basis.

Advantageously, prior to step (b), 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-agueous extraction
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ot her words, the contacting with a conposition
containing nore than about 5% by wei ght of water
WO edaozs1t he stress on the |ens, and theref or ePCEHUSIES030558
medium! B viirSln@htdamoh NG e s 1 1khea §08Pp@s| th@l ronment in
. containing nore than about 5% by wei ght of water nmay
which ¢oet alensp itso bhdtatodored uprepradutosomarkadprd  In
60%. b ' f er.. anpl e, easur
otner §RPHL, J0Re koY WiThT R e TR e
than abotur S5% Nbgoiwwgi Jrtonvd sulistrantéalbysextheacs t oas srednunhe
envj ronnent or organi c so| vent-based envi ronnen

to a
lens, st BREFEFPYS adifedts SenbiFoneht . ©Fo J3MaE %t Enef fens.
The codPRiGONUACLLLASESnGRAR QS BnBNdraRhid i 63 by weight of

si'licon-containing polyneric material the follow ng
water meyatiofighinp upettweardpoaxt ratt i on envipoakent 4R¢ %r up to

i~amet er _expansi on of .the leps_has b f ound:
sbout B Er bR or LERE BraiBier 100 Bgagere of
lens sbeleenri zed YAternndudbR% by WensdedopdrzeibiNaket cR4 oy in
, wt . et hanol / net hanqgl. bl end (i ndustrial, nethyl ated
going dyiqm t & WSS R Y wWeXt PRFEAPRe dSARLE? 5@‘%5%’6@“ or
organi @t . JINB HQAOXRY Wenv 4 Mo OQ: TRUS, 5 WRER R ARI8 28X Lr acd@lbus
silicone hydrogel contact |ens, as described herein,
environmeptacefoi nlausdbmpbsi t iforr sOMEO@IMSL tlsndesngnade of a
expands by .100% For exanple, th re-extracted.
nyaropfERPRCY P oy RAVE A ehe P AMELErLGf abBiE 14 lm the
followdng thel condaniig epstaktbar sontactivht Rdiie k% Mend %
. may have a lens dianeter of about 28 mm In
diamet@pnPaPRESHONaChr BRextPREt BYSSPEPROABUAYHr ogel cont act
| ens placed in 85% I M swells by 54% and a
pre-extracted silicone hydrogel contact |lens placed in
50% | M5 swehvsrdoym@4®% When a pre- éxtixaemned osi ldfcone
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—exﬁracted 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
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
in 50% IMS swells by 24%. When a pre-extracted silicone

hydrogel contact lens is placed in 100% water, the lens does
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hydrogel contact lens is placed in 100% water, the
| ens doesnot swell. For exanple, the |ens dianeter of
W b@70zrs2 remai ns substantially the same. By neeI/ngR006/030558

not swbi®M apstbstanihal | ¥ extiaGt idnEmd i envid oMD" - Bhains
organi ¢ sol vent-based environnent to a substantially
substaagledbly thei semaent in nore than one step, as set

forth herein,_. the lens | |l ogwed to contract ,at a .
BT O T o PR eb T GO 1Y ST se R cFade, | iRediun
envirohfenpr esent reigheds of séTeahtgacent adntensesniStepoe a
(b) nmay be advant ageously repeated, for exanple,
SubStalﬁ’éb‘éHéd HUqQREst CBREEOBRCAE [1EastorRi ddgy pdeestep, as

set foF@Heﬁ'{eir% ns;t Ql\l%é b%erli@qé i 5?18\%_e8r ‘Egu‘adﬂr%cq‘:orgtacg slower
ens product Ich is substantially free of any
rate, bbaraeguepadumatgr phkepsesenthénlehe.extracti on nmedi um

I n,anot her broad ct t he present i nvention
o Rd< To1 T opPBERESr ng far k5@ T HAT| GR™HBAT UMUGEF i nSteP
(b) makermyi agvextkgebabh¢ meieGitald,fromr acpakymeri gt at
?:ns are provided. Such nethods conprise: (1) '
least facPrngta dsedtexdWirai 68 Mfem ofdesatihan ghee (b)

faciliMRLEL, GINANINO ah appynt Qf "iaérfé aBQoSEEEaC%Q'c% is
material froma polynmeric contact Iens"wth an
substaekiaatyi dwemediflmitaviog-sgbstant naltkyind exasacttablre the

¢ teria&.at conditions effective to produce a first
ex racg?%ﬂu%? t¥Vi ng a reduced content of water and a

IfieddeeHeeont-enl efspkehe et raed ablasdmd erhddnt Bddt iN€thods
to the used extraction nedium and (2) contacting at

for rppasreaspocti o ofetheadiiar phedibh wiusied hein removing
extrac@éﬁi@Cthg% gﬁ%ﬁunUﬂ&mpoqglggggngEESCtk%ﬁ?%ﬁ%f;?ﬂﬂﬁ? & re

second product having a re content O
provideél at Buehtmethedsi cetppisduct. In a very useful

(GIORSLTEIL L1 BLSSEn, TELhOUS, ML SOIPL 38, ghan pure
water, PEbYRBLhE ngOACInd @RS sONLataLNg eXxtdactabl omatpiiatia)

at conditions effective to renove at |east a portion
from agpofimeric 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

(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
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. This contacting

forms a first contact lens product having a reduced amount of
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extractable material fromthe contact |ens. This
contacting forns a first contact |ens product having a
wo eaozdinnount of extractabl e materi al rel ati vRCT/US2006030558

extracPQbYBEHG LAR1aCLl 8RS VRl 1YY Rt Ko LRI ALE | RGWMR lens
the first product, and forns at |east a portion of the

prior Goedhextrecidoninediiim AfeusiedHereraduateonngetfamas at
pr o ,» such cas fir co £ , a

least §%cg%%&€6%¥acﬁ Igﬁg p?%%%ct%gégéfgb$€f2%29#%&a co% aé%sed

herein| ess aintdidf eremnt ptagastof sexir acd | an flesg. ,cattact lens
di fferent stages where the contact |ens contains

producyy f f%r SRECRADUTPREBFT ext§Tt REPEUESMpORENt 5) TSi] ah® 2

contacbe poderstoodiithal-dhe useRfs tbe pbrasastfibhst(e.q., at
second, third, etc. contact |lens products refers to a

differeoht axtadems whisae haber ethutieztandemss ebngrtingct@bfeerent
component s as. ikt proceeds.throu t he es st e
anount SR CEEPESeRote: RAAESREY Pl thart oMb Co e ARty et
the usat ofeask phpekkisoFiafst,hecsseeend priothictetd | hediieact lens
first contact |ens product at conditions effective to
producggt F8ELTEN tRAH TN ClanbBRE bRathdagxtesiicast emounts of

extracPBbE alodromihe fig st contackl@nspradust - +#Bi Spresent
contacting fornms a second contact |ens product having

systema.reduced anpunt of extractable material relative to
7 he firsttgontgﬁt | ens frgdugk and_forns_anot her £1 "
Br SISt t HETU88E €53¥ abtiShChedi YRR = T3 f P REFting @
least enhedidiesi Sof t hReprRstd EfSNUsSt MYt BORPl SBi rst contact
contacting at |east a portion of the second product

lens predHCthe ts Ot it ace LT @RS PP oflc X3 a&ndit | @@t tional
amounteE%thbV% L QaexLigel ﬁ%%ﬁ%EeEfgﬂﬁgﬁe(gifﬁ@ ontact lens

extractable material fromthe seco contact [lens
producpr odittis Turs asontrart fogns oe mseaonhi rprd@mttacterengroduct
. __product having a reduced amount .qof extractable :
havingla o FAPOEY) SRS oo ne eaeond don ACTETene. hrddiere £
the fiand atSRLAOF NMBeasl WEHQICHPORKHOEDimd henysREr portion of
extraction nedium The present nethods may further

the usegnpkisecténraBefihgma portion of the first product

o I8 SCARIALSANIIET |05 PLOGE iR DA SR oo
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
contact lens product. This contacting forms a third contact
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
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.
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partially hydrate the second contact |ens product.
This contacting forns a first hydrated contact | ens
waea7ameszidi ti onal portion of the used extractPORUS2006/030558

amedi-uacAhernatiely, ghesdiesenieyridods #f,uither Fomprise

conprise contacting a gortl on of the first produc
contac{iipf tae RMFiPrromfactbensipebdugtoduct hevigieséhee dhird

t-er.. at itigns ective to partially hydrate the

contac}éﬁilr%)%o %%@?é{ e%gl p%dugtr.es?ﬁﬁc§ cH t%{éﬁ%g a%/torﬁ%ngl tons

effectivestohydrated lgontactatdeethanth arstédhrds t Defis product.
ortion, of the used extraction nmedium In a

This GRRtFCUIR | ¥ OFBer uP ettt méntdratee pPesBArt netdivys and 2
still %HEEH@& ﬁ@??&bﬁeofpﬁh@ruE%dSEQQrg%kioﬁoﬁggghhng.at

east a portion of the used extraction nediumwth a
Inj lat evamteidiwimEly copeftl opsbefifimenitye the nemnment methods

0 |l ens debris and/or oth solid and/or
sarthed A al GVl 0 1 PORFL he U of SBXPEACrCor? rediiAft ®
portiochno@nathze ru st o teqd s 1 dhempaesANt: 1At Rods TV igledium at
.. that st eg (1) includes contacting at |east a Eg(ti on
conditypnpheS st %@ r d@ | PR uRANtAFta AersvafehBdpungnd/or
other SUENidS KA valeh Lespya! HE@E?EElE?r el 6. o sed
activated carbon, at conditions effective to renove at
extracteant mgdpont i oAnofnplideex tardsidiblentnatidrd abrésam thethods

. US xtracti medi um. The present met hods y ,
provw%n%?’&%e THE abbye: RSLEICori T Wt‘ﬁ@aieiag?era portion
of themedidin @btk Lot @EtnBgi Wt i i efrovaho Bl Hawtieget Nlch as

In such an enbodi ment, the filter nmedi um contacting
an actyyarefabPPoveeursdpiier f0F tatemeifovalClivieti igd carbon, at

condit £OREACL# Ay RS J t r%ﬁ%v@e H’Edei%é&’d a]E htﬁgh)é:ttg%n of the

present systens provide for recycling o
extracesblacrioar hedi fyomnthediiagdnedtaathabncoaptzse an
rgani ¢ _conponent ,such as an orggﬂic sol vent, in

Tkg%nne%lf?soer{l i t et | AG Yunr d26L88econb3Rent@PafR-noted

contacthegl Wkenf eomipelermeid £ GePNLA8t cb@Rses i ndhis ths d Nremoval
. __contrast to existing systens which dispoSe of the
medium otegfitdiedol verdtls afElr skt pabrlénenthe e r 4éfiten medium

contacTBy 2 b SHULETE Saeneeted 0. SBVE R UGHAF naotun
contacting.

Thus, it can be understood that the present systems
provide for recycling of the extraction media, inciuding media
that comprise an organic component such as an organic solvent,
in connection with extracting unreacted components and the
like from polymeric contact lenses. This is in contrast to
existing systems which dispose of the organic solvents after
extraction. The extraction media is filtered as needed to
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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obtained fromthe contact lens. The filtered
extraction nedia can then be m xed with "fresh"
wearazteion nmedia to provide a vol unme of extr aRCT/082006/030558
water gﬁ@'%f%@gﬂiﬂﬁrEhaeQ@§é&§ﬂn@”@&%&d@%@E¥@'éﬁMﬁonents from
fective in extracting extractable conponents from
the neWhE p@%&WGQQZydecpzédcéohﬁ@é@sIenses I n yet anot her
broa of the in iQn, ¢o re
T S agRREheR BI%ad TR of TR ShORRRI A" pontact
1ensesenbasce@r@bubeﬁy h@th@hSkﬁmmnﬁaﬂﬁﬂhﬁhﬂfﬂﬁmﬂﬁﬁlﬁﬁ$p for
In addition, methods of redg g@g di stortion of

examplg; | ERHRE ARFdraRfel L ont Ack IEBASEE are St eterBHka tures.

In adBi€SE6RAL CoRkAGksl epges r%roﬁlcaafge L9 DE&MOIdh | ON h8icone
eyes of humans and ani mal's. Mreover, the present

hydrogebntawttdehsésnsas berer ghvdddiagsi ng Tt hpdelsegitescontact

whi ch ar stral htfo rd, eagy to practi
lenses ke Wik ngsg%? é%%ghc PgRSeEXSro d% sj%spgIln pg and

animalbeat M@t:@bkﬂelrtyth@n@fﬁets%ntambmﬁmﬁ)elmwwm be produced
relatively easily and cost effectively. In this aspect
using grethedphShef o it A1C | Sh<E Hhf TorFd séP4 wapsy to

pract1§@5||abkﬁ QHE¥Ber'ghéenﬁrgggﬁtangoﬁtﬁégt §éﬁ§é§'zﬁfov1de

onponent conbined in the [ens body in an anunt
substaetie&tlheato Fhebghsbyt heehef@itst abehft ycoh the produced

t act ns rel ati denti cal contact |ens
relatlve?ﬁou?sfﬁg ﬁg tcg?ébl% 8glg8§ onent. In one

1anbedi sendspéde hemt tlabiihivzer ieenporentaics | henkebl emay
in the lens body in a hydrated state. In_one
compr igfhdi] Wéﬁ?r t%e#ﬂeadql%a aBPLYPEr iConboRentofonpitded aheat

stabilYbbamd, Qﬁb%e%/ Lam o E bR M8 YiHSefll amount

enbodi nent , the ens bodi es of the present” contact
effectiense® mmmﬂ¢@xﬁath§dh@pmIsﬁabnlltwno@nﬁmauqqptact lens

relati B AP ErongERant Ain GRS i as ot bnaghe & beattf alest

stabllﬂzégabo&médtler ToONpRsehbaad mes ti, NS dh eatt nstQElllzer
l ens body in a hydrated state, that is, when the |ens
compongply liss SuRe el th FaeerleTPr dPeiRbip, & HyHexied state.

In onée t&%é&fxﬁénfonﬂ%ﬁ& : atl Oétc%(ﬂ'}?%@r tc%‘ﬁlp\é'n"eﬁ@ tdmprises a

nent I's sol In a non-
Vitamin E component or Vitamin E.

In a very useful embodiment, the lens bodies of the
present contact lenses comprise a hydrophilic silicon-
containing polymeric material and a Vitamin E component. The
Vitamin E component in the present lenses 1s useful as a heat
stabilizer component and is insoluble in the lens body in a
hydrated state, that 1s, when the lens body is swelled with
water. Preferably, the heat stabilizer component, for
example, the Vitamin E component, is soluble in a non-agqueous
liguid, for example, an alcohol component, such as that
selected from methanol, ethanol, wpropanol, 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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h
.contac%hgeganﬁg IEis Babvah

l'iquid, for exanple, an al cohol conponent, such as
that selected from nethanol, ethanol, propanol, and
wao b@7/0246e2 and mi xtures thereof. The presence 0PCT/I82006/030558

polyme%’i&ama@egl%@%m:h@" hlene @%&Eé@@eglgﬁs%‘i}&ﬁ Iﬁab@erlal

drophilic silicon-containingpolyneric material and
For exampl@ns producedd i Such Mm@mcoml@wagrplzeolymerlc

hilic _silican-caont ining_p
materlﬁ@?eﬁ? qﬁ% F hdve gﬁ'ggg‘ﬁatgeﬁeat %%éﬁ?i Withege ar
addltlaﬂaﬁdd‘lfit@rﬁﬁﬂ: Vist aﬁbﬂp&q@@ﬂponﬁm&remer@‘aﬁe@t h}eydrophllic
hydrophilic silicon-containing polyneric materials may
silicopppepfeininm Rl PreskhcBasrraaVet ahfh EXHpdneAr oM nthe

presen?@eofsgogiggﬁgn Lhe tggﬁghg E conponent is selected

tamn E, sa Vitamin E, derivatives of
lekananeﬁbe@ﬂmanttuﬁﬁsat%et@min [En eompoyeuseﬁwl selected

from Véggr%gh fm% %1% ag%{] rgg 0 ee?f}%gcgnprglgﬁtof \Qlttaarpnln E,

and miRYeRés onchdmidds OfInhe&t s—te@plltgeﬁgla #@befiment, the
swel | abl e contact |ens are provided. Such nethods

Vltaml@oﬁp?@@éoﬁéﬁFa@?ﬁﬁ§1§e§aYéFa§%BIEable contact |ens
W th a-RLELL aly, corpr iyl ca 63 rLeE coppopgRt %@&ﬁtm,

than pure water, and a heat stabilizer” conponent
methodsobﬂbheatnstheldamnm@racmnﬁmnemmmdd¢hlﬁxﬁmmﬁ&£ﬁrﬂem@ are
ntact |ens drat ed st at The caontacting

h )
proviaffl ottty LHBSL oS acPorart ot B e S fLtab e

contacthe dipt eieh SWwehhedreont atindraRs rigs gontaactied Weddponent
water at conditions effective to replace at least a

other pbrpi BHref ptexanping 2 hhglorsTRiti - oif T apereorent soluble
in thes%g§&§%E'%Aﬁ@éﬂ%$t(%néh§n @iu%fé gﬁw@wgﬂgoﬂﬂbégmﬁens in

ntact lens wth water ereby formng a water
a hydraweld etk <iont actTHensonbettingg ian effective aoowweldf the

heat stahilizer cogggnenépﬁln the”presentlfgﬁhgggtact

eou

lens B¥drephthégefol yireRi Cyamberiat, é@ﬁdﬁ%@ﬂﬁbe,eﬂfectlve to
hydrogel -f orm ng polyneric material, a hydrophilic

replacsg| Bitcdwecrt & rPegt poly neer cerametral 2amPite PKelonn and
even gﬂgsgggggéﬂngtg%gz hg@t éﬂéb'ééffie£°”B8H§8£ent in the

I Ses
contact lens with water, thereby forming a water swelled

contact 1lens including an effective amount of the heat
stabilizer component.

In the present methods, the contact lens advantageously
comprises a hydrophilic polymeric materiai, for example, a
hydrogel-forming polymeric material, a hydrophilic silicon-~
containing polymeric material and the 1like. In one
embodiment, the heat stabilizer component comprises a Vitamin
E component. The carrier component comprises a non-agqueous
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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E conponent. The carrier conponent conprises a
non- aqueous conponent, for exanple, an al coho
weomwpomesnt . The carrier conponent preferably iPCI/USHE86/630558
angt griah) sekegtadetbr emsmBtinanohe RLRANA G dsmpanol i &nd of
the like and mxtures thereof.Any and all features
such feedorasedaher dinelariectonbichani onse ofcopeh deattincespagsent
. i necl W _t.hi,n the 0 f the e t Jdnvention. .
invent 3 B e Telf Pt Ty T cen o S e g g on
are noBohutuhlay! yntogeohstshent. These and ot her aspects and
advant ages of the present invention are apparent in

Thegef (ﬂqdomPEBeHetaa?rFPeeﬂt%le%’ﬂ p??ﬁﬁ?tégﬁﬁnso%n&he present
invent §6AMLRES I MaHGN {4 Kepparls 106ah o Ide J18f&] eiCeeription,
nunmerals . "Brief Description of tﬁ% Drawngs Fig. 1 is
claimsa agchedmawinds owndivdgraim of keneaartirodbaent ldfket heeference
resent invention. Fig. 2 is a schematic flow di agram
f-anot her enbodi ment of the present invention.
Det ai | ed Description The present invention is very
. useful in treating swell able polyneric contact |enses,
Brief P@scriphhen Oof BRSPTAWARES conprising hydrophilic
rPQl YAENIC srBLenlabsi cand g dLMRGeSSENGnkherfddtithent of
materials used to treat such | enses. Such contact
the preeasesiavenbioen descri bed as being swel |l abl e cont act
l enses .in that durin e of..such caontact l.enses the,
P ghede ind CHd T T Ci BhE" aRbHEE o ety peroodinent
of thespetkedtbynsachivater. For exanple, such contact
| enses often include about 10% or about 15% or about
20% to about 50% or about 60% or about 80% by wei ght
Detail@f MBLEFipPiGHR €quilibriumstate, for exanple, when
'—b'eT'rTg—vaiﬁ—Un—an eye. Such contact | enses are often
Thef epredentd asirsofnthydr ophi | iemont aseflignsds ortreating
drogel contact |enses. I.n _one particularly useful
swel 2l IR KFOR Ac' GHREREE | asBES holAMlo IR | chontact
lensesSi bbROACOML@I M PGr HOhYIBE] CoOBYREL 8ES. mdDErLONEACtand  in

| enses to be _
reprocessing the fluid materials used to treat such lenses.

numerag

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
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 contact lenses are
often referred to as soft hydrophilic contact lenses or
hydrogel contact lenses. In one particularly useful
embodiment, the contact 1lenses include hydrophilic silicon-
containing polymeric materials. The contact lenses to be
treated are often produced using Thydrophilic monomeric

materials, that is hydrophilic monomers, for example, together
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treated are often produced using hydrophilic nononeric
materials, that is hydrophilic nononers, for exanple,

W oentsinvi th one or nore other nonomers, whi CPCHIS2006/030558
with dIQd YORrigzed.infornm pg bRe 6Nt @6l chenses. pihemph-esent in
I'nvention 1s very useful during the |ater stages of

formingohhactoheast nhanfast uri ng. For exanple, the present

invention is,useful in treating contact |enses i.ch
Thoy SHRSAPT oBRERS PR bt Ve eSanERe. T thetMater
stagesPObYMBELRBLEON DEnONEnQhuBECURDAQNESr S. FSHChek&EENE) y the
formed or pre-extracted contact |enses often include
presengnimmentdonexty aetabre rat eFFaR8INg uERNE3 Cond BiSSorEnich
no i j il t lr 'ZCgt' f
nave HERP CER LR POERLS CEy GRtTReot ne Ty ar 2a o ©
one orpreesssmogoasdsor duwgr extentisblfenmeterdmal groresenacted
in_such lenses. .In_order to provide contact, | ense .
contacglergre £ F?@aﬂ@céﬁﬁeéﬁ¥%%FﬁV% %ga?XF%a$$%b%?é§a€?rlals'
such aRUNRRS OF AGt&BhSnomdeNcr eeepbnenfer Red CoMaed fenses to
advant ageously are treated to renove such extractable

react wat dididles] Therpretemprystery £Hr st ot BPevigegzation
o erpad . : : .
proces%éé&é&n&i&i}e 5’{}{%1} aézﬁggggg?bﬂg A %‘%‘1%@% ér%'l;ée%‘?ﬁ L%h such

T !
ages, suc I'ster packs an [
lensesThusin tdweddqr esenprsystensoandaretrods sarsriisgul orior safe

to the | enses being worn on an_eye, and can

be
and e etthgRi $REE FFBMTTE hGUSSofoTI SAERG coht & Pdifges 1R
recent@&t efo RAACCABRE 200 aRe¥e Ofgdint Adéyhgupl ardhecreated to
present invention is directed to processing which is
removeeffweth i eatrectahbee xieabt kbl e rter PARSSRE orf XORMELt and
| enses and proyi nt L whj afe a
methodgr 136t | g i SRET TRE | BNt aF o Al ad T qrobact
lensesl @pr @eeSSINGacuickesas ety nglisher fpacks, afdrthe like.
exanple, liquid, materials used in treatin

such
Thus, Jdght aBtSFEREeSYSd SBiSodfiie? 36F88§€Iéﬂﬁ?qHFagoprﬁégydﬁ%dthe

lenses®Xd ACLT QR B UM, KRecyC] i gg40f - oxt hactd o5t iRAi Bsied from

provi de substantial benefits, for exanple, reduced
methodsosifs, cieduted adutpst dmrigonneftal PApaemsnsf uchn eye
ontact, lens treating and the like. In addition, the

of an 3F it %evention is

The present invention is directed to processing which is
effective to remove extractable materials from contact lenses
and provide contact lenses which are safe and effective in
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 liquid or
recycled extraction medium. Recycling of extraction media can
provide substantial Dbenefits, for example, reduced costs,
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 1lenses that include heat
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directed to nethods of heat stabilizing a water
swel | abl e contact lens, and to contact |enses that
wo przie1heat st abi | i zi ng conponents. | n additiPeT/Us1086/030558

stabll@§§§§n50hﬁﬁﬁghkgn I §ndizieGtadd,0 Rt hoss Ot r aduet tbon is
di stortioh of contact |enses. Embodi nents and aspects

directefl themptbséntofnvedup@ngadestprugpﬂapédCpntaahdlﬂpses

scribed wi,th reference. tq, Fi
B IS B R et AT et e htbs BRE PR o TEbE bho are
illustkbﬁbaedntoaﬂ&ewmmpdbﬁeaéScﬁmdeasmemhsnﬁﬁmMéndéF%QL Big.
and that any and all enbodi nents of and

1. %H?Vﬁéat i Gvs” RIS eft® WitH ST PEsenta et Hotls Rgesent
invent$6h Qrtfder ghn &4 etb nehgd%ﬁbwdtlmeﬁttshearﬁf%égts h&hown

present ‘i nventi on. used herein, the term
in Flgext riact i andnedhan |amA udesd anyléw eaplogl imendrsi algf and

N e o

or on

hereinCaptachchafedbeingihr eatedcbpeacgortangeewehll theention.
present invention. The ext raction nedi um of ten
ApnErgdeded SAdn- dqFedirs rﬁﬁﬁﬁ%ﬁt%ﬁqeﬁﬁ¢¥@m otncludes any

suitab§8|%gﬂé %f”“é@%%fbkﬁaﬁa %@ wé{bﬁndﬁﬁﬁcﬁnl%h%$eful to

cont act ens and/or to otherw se conbi ne with such
reduceexthractmbbet matferdsdlregg atiiat sachrextr a@t:é,btk:ledmtreraladi/or

enoved or_extracted fromthe contact ei
on 2 CPPEALEY BRI g T bt C TRt eh Hagent
1nvent@@ntnC@%@eQXﬂ}édﬁidﬂWﬁﬁﬂﬂumﬂﬁﬂﬁﬁﬂlimblﬁﬂ%ﬁ.anﬁbﬂd@queous
w thout [imtation, conponents, such as organic

compongsipoREARES eV Sor §ani E05BPYEAES, ?ﬁEFaﬁFébé?fe@@FQélﬁ% in
and/orr %qlucﬁkpeg Eggtgg\zuq n%f egqni/a&f aggeo%te 1%' xﬁkﬁ%e with

ntact | énses being treated an in a |t| on ave no
such exrtgak:ftlabé&t mautamcﬂle sthettthaterdgwath eéiiex:acmt)ldﬂemabmfa@l is

|.ens bei ea on e wear t he contac
removeonar GG THE il BRot N RUAT ot T Ehs PoRACorEreated.
Examp188bgk MBRhL -atiecext ragid aededi Wik bAcludespat ideasided in
one al cohol, for exanple and without limtation, at

the preasntonexarRafebn ThedeRt r AeElvAemedbilARy | henbBation,
conpor e By SRLECEGL Lo LR AR CODSI A & st ynes,
that &tbhereeffective 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
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 Ilimitation, at
least one alkanol. The extraction medium may include an
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 enbodinment, the extraction nmedi um
conprises a major anount by wei ght of ethanol, such as
wa@2rntwie of about 97% by wei ght of et hanol aPdI/akmoe/030558

we ight3% DyMet g o of "ﬁhh%&@g¥f¥‘&ﬁagpbgﬁgﬁlae§§§g%kion medium

. . extraction nmediumis industrial ne ated spirits
1s ingdppbylanhiredthslaypdcaniridbout(198)7% biiaki ght watdcally

f o i.ned t.0.3%water or less, | hqul d
about b'c{ege'ﬁ?oc’t egcy tv%altéﬁzw%g%?a%%le%h %d?ﬂﬁ?ﬁgﬁsaﬁgé’u&niﬁ%&e water
or les®. anduntsiofulat ee, rpef®rabhy &hll o A@UEn Ohedium may

water, that is |less than about 50% by wei ght of water.
also ANGIHIGS13t eMRRUED Rifg Watel naWSE St awelnakl emount of

water, PREFERIC 16QAL a¢lad eNRgs: Fr mﬁlt $Weharer.
pre-extracted contact |enses containing a hydrophilic,
"siitihy ¢ orefsmraiani ngo polfyer i dl,mateewlhy, Gvempdocessddable,

' yst . Su | ens are provided to,first stage
polymep) ot %Sﬁﬁaé% 109 kske SPEex EFABRAG | eRbEL | RiFIaET Tacted
contaainr éanted nEMONRISingnce pesaiddphiotiker extiiachallRtaining
g:ateri al, which are to be renpved before the | enses

polymeris e tedidlged2 ¥ Br PERICSRERC /Tl eysEash 1§ t heushagdeases

£8henegd o hergin ipgludes a tka Lghqips sonpddes .

e preferred to by the sarré'e rgferggcﬁr%@niﬁallozs t@%ﬁggre

extragtgdahilehses i $ncackdedednrBachesiuchohamerdef i aesl apossibly
[ i_ch _cantacting between the | ense ei_n

otner EMTREL LTS NI metil i Si° dRSorFbEBURERE: Rerore the
lensesocau e Phekbaerlis foay dvg pheher/sedd.0 as extraction

taﬁrsﬁor hydration tanks depending on the |iquid
BaGht et s TOE therdankSdedaate Fel 95AdposRElbACEf & heank

which Uﬁﬁk§oﬁékiﬂﬁ%se¥EE@9EE8ntﬁpq%gygﬁgt@%ﬂm?yfengenggrnumeral
of tan a

exanple, a first set may be referred to as

as thesegttagfe dxt rdcidlonitanks inledneeekt r dt@bl sucmt eahil Sefines

re r. ed,from.t he contact |enses t roduce,

a Cham&? r églpg’\éll%gntcéjé}taicm,bea‘r%e%“ s@%%ngeIE%?s oPetafk§reated
and a neygbed reéeioed e afedcsiedInbYdiali epclaRks Wheketranks
the extracted contact |enses are h{drat ed. In first
may bt 4G CrEeY heCl etbes¥dre omractedkai 1o a Hyidqaitdon  tanks

dependﬁ%%ﬁ?%%&?@nlﬁﬁ%H@ g ARt 8% o about, 93% | M5 and, . ;o
position of the tanks in the extraction 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
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 liquid
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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to about 20% by wei ght of water. Such contacting
occurs at a tenperature in a range of about 20 0C to
w@bwan2s02 OC . The operating tenperatures of fPECBHUS2006/030558
describtageckinagteel, | A% seconad,rdyd dbf f ayptih, 2hictt kk @ngdpout
.. Sixth stages 16, 20, 24, 26 and 28, descri bed
50°C. héreicrateén, eapediifed tfandéd ofs it POORYrabpdtat room
temperéggie[n %ﬁ%gg'Btggggd%ﬁ@“éﬁcf&§%§nﬁﬁgﬁﬁﬁ”ﬁhéw)éﬁ%egodule
at room tenperature. ese stages are enclosed wthin
or enciheugsangonvdalfetgr rercloosur e Faorersdf etnd reagons. stages 30

Sevent h,an i ghth ages 30 and 32, descrj bed
and 32, FERRATDBF, DSr8 6her Ated S [ AHhth SboLRS st {pout
25°C, @¥anBkBmpat, K agbi gnbiehtr e@M-beRpPeeabuk-arutrhe o
contactin .betmeen the contact lenses and the liquid
ThenmsesiteiceAnon Hetvsterstide ¢ontastwdkensgs gl the liquid
contactjng e conpt act _ | es d 0 .
compos R A ot Equid” et or i | At hb gt hert tacting
betweesnt agehedesardriedther eiemsés coaddct edheor atgerd od diquid

tine effective to obtain the desired degree of nmass |
CompOS%FéH§FéE}qﬁﬁé &HVgﬁf&%@%ugmy EPPe @i t 6EPRGYI decegsibed
hereinéf iectdorRnandefdd.ci enbettsat BNt gk tdELMtACTLo obtain
fenses. I n one enbodi nent, contacting tines are in a
the deangedof dgbsae 00f howssor trmnaf€x.2 out ordwdobageously
aQur . to 0. oureOr ut hout. or ou
ertect I tbOp PR b et A e o P B gt h e of
the cohanricactidrgsed. t hénl ensescmabddihent ) quotteanpesi tHiered nare
X first stage 12 occurs for about 45 mnutes. This tine
in a ragHehdphsted 0 ilf fh%‘&res%_rfki%ltac%'2ev1%0‘|:11%eOéfesf':}br?é{tlt 0.4
hour tfSibduOr 0d80MRE 0f o £XEHACKT ON REuAMYNT 4108 €Xpangi iy or
of the contact lens. In addition, ultrasonic energy,
more. prbuutbd egbegimestnvemvmownah Wig.asbni thenerqptacting of
eneratar, .may.optional ly he .appl.ied.to . the |liqu
the 1ot BhY LRT R PP I S T R T € 12 ocours
for abextr act meAudkst he TeaRt aciind engesHd ndjustest ape ddcessary
In one enbodi nent, the extraction is facilitated
to  achipvughontPrddas | FRERdtcoPPodaT At agift abrbRAFE6RT OF
amount! B2 EQPELUYONSoEOPRENGoHRABE fibhing of ‘the tank in
stage 12 and continuous draining of the liquid
Igonpodditiom f r omlthhespank vi anargy, produced using a

conventional ultrasonic energy generator, may optionally be
applied to the liquid composition in the first stage 12 to
facilitate extraction of the contact lenses in first stage 12.
In one embodiment, the extraction is facilitated through
continuous liquid composition agitation from the continuous
topping up or filling of the tank in stage 12 and coﬁtinuous
draining of the liquid composition from the tank via a
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 liquid composition. Some of the extractable material
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conventional weir systemor other drainage assenbly.
During the extraction in first stage 12, the | enses
W(?e(mo,mmwz/\/el | ed w gh the |liquid conposition, SPBCHUS®06/030558
N extraction [ e c ~
origing (YT ERss ot The TPHH coppotiiion. Sone ol therr if
fFirst extdget abt e vt enisal piriegienal | yni ntbe ohighed| emgagodstion
~renpved fromthe lenses in first stage 12 and is
outsidgrelentePA®fhe |iquid conposition outside the |enses.
i L9 a0d Aider such eeptaeting, the |liiCt?ﬂidi composition
conposition in first stage 12 may optionally be punped
in fidstr osghge flid shapctipkdted ldohebe4 oMARAS cbhfarel a first

, ctivated_garbaon., The . l.i.quj ) (fi m t f o
aCtlvag??sﬁogﬁa&g ﬁ%ﬂ%&Cﬁgﬁﬁﬁggé%%ﬁﬂgﬁﬁﬁétéﬁ?éé§1vé?@% tiquid
compos €8 BAN firdrf idrs @ictdtvadesgeone béyame: passet bialckowqit othe

~ first stage 12. The activated garbon in first
activajefi P yone 4 55¢meesisdnt OFQW%aigtﬁﬁétéﬁﬁfed back

into f'g.@ts%r Al gahi fé; I spremvedvhrerm thewantact rl egsesctivated
Irst stage 12, and thus hel ps to prolong the _
zone Bffewtioreressoot thie Ithgui dxcoapbsPlpormarerizbt itlgde is

2._For ampl e,. the extracti.on nedi e fir
removeétAB%NEZEﬁﬁaFQ&Eﬁﬁﬁré?%&%%aégagﬁggﬁgtg??é%slgﬁtz%ﬁédthus
helps fHPMibecoggntact densesiwanhe bil téred iqndrenspdstivion
extract the sane or additjonal contact | enses. The

in finsY 1R exlr activn HERLSanthe @9%%%&ﬂ@%ﬁ%%)%ﬁ the

first COPiYetank Qﬁaga%o@ﬁa"ﬂgedekgrgéﬁﬁbﬁét magtd o redbBtained
present in the tank. First stage 12, |i ke the other

from t$leages tdescridekhersi fed t 8fl{ene@ssaesipredspy spafegract
the %{%%W@%ez)@%agpﬁfﬂw b oergt V\é{ h %%nlsggs.’t onel"kﬁ’émpféﬁ?%red

) onal “"design, "t0 pass the Tiqu
extradtilcs! mRlage deh tdy augded i dsteaclyvabednzenpt §4tandd/ or can
to punp the liquid out of first stage 12 for

be addeshrtoc@ssion@x FoCteaPIedis PEARE end tF&atiaY whi ch
raat’ S é@aé@e stAge i$rcondyct edyiRed balelyii seqerdeibed
with respect to the treating liquid or |iquids being

hereirgifleayed(asléssdesorivsed 1l sewhet ed hercdierwitye ) punpi g be
action al so acikitates extraction betygenokh%onventional

equiprpsd rEctlt ot meER§to RS PUND, LOL exalp
design, to pass the liquid in first stage 12 through first

activated zone 14 and/or to pump the ligquid out of first stage
12 for reprocessing, for example, if the lens treating which
occurs in the stage is conducted in a batch-wise mode with
respect to the treating liquid or liguids being employed as is
described elsewhere herein. The pumping action also
facilitates extraction Dbetween the extraction media or
hydration media and contact lenses in first stage 12. In
addition, each of +the stages, wunless 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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hydration nmedia and contact lenses in first stage 12.
In addition, each of the stages, unless expressly
wa@e@vmezicor herw se, may enpl oy ul trasoni c ener gRCT/HS2006/030558

Idescrphece $ 1y r egard 1o fifstestage 42 tmbaci bitatesyy
intimate contacting between the Iiquid and contact
stated epfdrarvhseuchnste@el Lefis Preocetheng Stmdds,stist hgechwise

ith s l esg. € y ted 0 ise,.in each of
R e o geFBst ages%’(Buﬁggggt cl%vt“\n%s?g ﬁ%ﬁ#&ﬁ%%ego thet other
words,cont bgtchenskeschetagtt leated. i prbeeswerdsn achat ehage,

of contagct |lenses is ocessed in one stage, for ,
for eigifie [1TTSt “erdGe Bo. AREEFTCIRPIRIGGPRbfof processing

in thproegssi 8€a48, t henenesst@age.o# ha hateh Offdre”%‘é‘%m Y in
, exanple, in suitably stacked trays and | éns hol ders,
sultabdye stgrdect ¢ e riad ragahdotefaur thiee povedssbnghe next

Thi.s i ' i] the batch .of | enses has bee
Stage e e SR5i ™ CAERCHT IHE ot abBts 4% dBSBFfDEACnerEi L che
batch Bfanpreseof hasebulent rays-dsxddiden cobon egdathd r @ySges, as
provi de contact between contact

cesors IR JBYEL QPN 20 B vl coptact, beteen sonfact )

coded CORPRS| tHHNS. HERIOr O?_@F@Hgy ayYs MRL-PRIVSSIM 4R  petween
facilitate visualization of the individual |ens

contactocak¥Peher doratRsl esanpltéie t héreyays amy cdnpri seigquid
compos§ 2k 8k s COMRANENS Egégdc%r:]rta]&%mrﬁar%v{ %?I slglte;ﬂléag’{/o : Eaeg'%%itate

contact |lens to make 't hé 1"éns
visualbyatiper soh. tHee tnaysianel dasimgnedotatrbe staekesh UponFor

ox leach gther. For exanple, a first tray and a
amplehstafiti AFRYSi dERY cAIOEEGRd 17 ayC Pt beCeRReket  that

contrabogetiien t9 RAmm ackraycassaiiy. Thesf i{%t whk8Y the lens
includes a plurality of wells, each well being

relatigetyceapedtroseental m @egiangl.e et dctayensre Thesigned to
be st %ﬁganqlgiay aced. gver_the first .tray to act
*to8s a IT %(ﬁéﬁﬁeg?ngf tr@fzﬁﬁ?@éﬁ?hr?hgﬁrﬁﬁl§ray and a
substagbnédty ienseschn teeondl ksagf dahe recbid@YrofRacks +o
£ of trays, such as stacks of 4 , 8 , 16, 32, or_ nore
orm a; FRo¥ E5F ‘ié’mvi%l%%l fhrdhetorymbrelodesi e o lwelican of
wells, b8abBedela AN efr Lo | aNses, appng,the diffe ]teg]t ntact
stages of the present systens. |In one enbodi ) Tre
lens. | Ths cseempdsitipon dan shagelaedamver 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
as stacks of 4, 8, 16, 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 liquid composition in stage 12, as
well as the ligquid medium being used in each of the other
stages, unless exXpressly 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 welr or dam-like device out of first stage
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well as the liquid nedium being used in each of the
ot her stages, unless expressly noted to the contrary,
W(i;gooc/@zIt%nuou_slby repl eni shed, for exanple, froPCT/U8®06/030558
s.descLi ' L and CESS, ( LA gyl d
12, th58ﬁﬁgsﬂﬁpgngﬁs%%gﬂ?%ﬁ&gﬁgE§£%1§se&ﬁgut of %@Eg%l§%ﬁg’ the
lens t%@ét?ﬁ%ﬂﬁsa,bstaasseﬁndyfrc@ntinuauﬂiwﬁth yespeok to the
~ damlike device,out of first stagel2, through Iine 34
llquldf§PmP€§FBé@§sPﬁ@Pg!Hsﬁﬁi§neﬁ58§?n§%r, t he Igns
Thr egti %&tg%abt% San@otia @ tGonthauousyvi d h deegieedtc fom  in
. the liquid conposition being used in stage 12. In an ,
first attagaald, emtsodverht 2%t hehe duicticorfrssi ¥l oRSHAY $3ed 1D

stage 12, .as well he | j-qui ' in '
each ghcpthe t?ﬁb?ﬁrmﬁtégéébsfhgﬁ#%gsqgg%%%%?$; %g%%ggtg% the
contrak@?ﬁ%&“méﬁ??aiﬁeﬁaﬁntmhﬁxkémkshendambsnﬂuﬁe$ veuséedits
until its chem cal make-up is deemed to no_J| onger be
chenicgdi faes Po JFerf6rAT ' 1 cf% eT shig hS‘éét%}S%??ggPi gy torm
its fkﬁng:tfi'orns;t 08 1 % x e the, | {gui drgediuayesideematieno the

onger suitable, it is removed fromstage 12 as a
1iquidsimegliembadtsc eeardl repl beege bysal helvi dat £ & removed from

reprocessed, | i gui onpositio [ LN
stage , i?Fe&iei%?%g?igﬁ%ﬁggiaéé%a?egggggpo on%a?%ﬂﬁebatCh of
reprod@gééwt@@haiﬁat@bmpbsiﬁbbaLneﬁhim@nunnntackﬂhehsegpnmfied
fresh extracti on nedia that has not been g

extradibad o tut) MR eOnPaat §anSeetonn SRR S aRhegia e

obtaired Peofonshdgred it hes bachwi-eanopsaiatd & oM thedia that
respect to the liquid nediumused to treat the contact
has ndtenisesn . pFoeichelicalsedake gxofadth @ones glenses. This

c osi tion can_be nonitored e I :
type %ﬁggB?r%B}%? Sﬁﬁ/%F 63 %%ﬁ:%1%%Q%%tégrg%%ggﬁggﬁtMéeratlon
with A!séﬁé@@t iwelthe OLigDiaddiddian basedton texgeeri hee contact

with an individual system the |iquid conposition in
lensedjrst stage 12 may be used to treat a certain nunber

fﬁeb8L8H§§?9f4§¥Eﬁ§§ £or @xaph equidolcctnpysik ki ches be
of | enses to about or about 7 or nore batches of
monitdenses, rbef orexsmephg, renbved dMS$ rephdded. Iwekay and/or

extraé?gggé %ggegfgf k% %g%tqOwwaﬁééﬁgkiééffﬁnggdwaHBdition,
based on experience with an dindividual system, the liquid
composition in first stage 12 may be used to treat a certain
number of batches of lenses, for example, 1 or 2 or 3 batches
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
herein. The liguid compositions/materials in the other stages
are used/removed/replaced continuously or batch-wise in much
the same manner as described herein with regard to the liquid

composition in stage 12.
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first stage 12 for reprocessing and replaced with a
reprocessed |iquid conposition, as is described
web®enhwiz herein. The liquid corrposi ti ons/ mat BCT/HER06/080558

AEE ch%g agssngk.t%%ed/{ﬁgo%% t: afggses are %%moved

cont 1 nuous W’'se Th mic e sane nanner
from deiscst besrialw eiln wahd regared t dnt heebbﬂ(dl Gs 0 ogid.i on The
in stage 12. After about 45 m nutes, the contact | enses

contagr o IpBRGFed 4T GRTIAREC S HYeST2CBAdSpRIEed o r‘i“%é’ccﬁwdllq‘lld

compo§1§9§n1@on¥ﬁgn%%@tQ@E hﬁps§3c%h@eﬁgggﬁgbﬁddﬂ7ﬁ%géﬁgk than
stage 16 with a liquid conposition containing 1M at a

about cdhrentyat wehgbt , gridet erembandaboudt 95%cy lhgiaght ,maberial

i nder of the |liquid mat al be| r, for
belngabo ©a5 ﬁ?nut@so n 4ghéFl§% t he ex9%§€F|oHOﬁ%8ra he

extra@flbhen&@(i@ncbﬁt@lg@ 36cbas aetra@cwcp@ RavUAL ztﬁdu/&&iceramount
onpared to the extraction nmedia of the first stag

of wagsr SRR PR i BE PRy BRSO TEEkhdOSt 4G€ oo stage
12, ¥Bhka28 iy Alindd16) Wel- 51 89°8 cBEREr LBRGNANEl d%ie1l as

descri bed Mﬁth regard he contacting in stdge 1
in alQonvkat iodar hedbiong @&annmbemayebelmnﬂ®yéeﬁCEobed with

X le, external .to the I ls t he secon sta e
resar{p AR Cu " RE G ABed 1 of CBHBr G of e GRGY tHa 1 heating
elemefBk Ni@iyn ddee@psbied, t eﬂsaer@iaﬂ@eﬁh@x@@ﬂ@@nt lf:@t ito1e ofalls

IMS is increased between first stage 12 and second
of thy agecesd THer¥endds prleseht Gap f PPstintHRLad Begontnergy

eficPURbLd:r neXRRRdyi frBhyssabasterocben Lhe swel | ed

once-extracted [enses are t en passed to second stage
Tbet heyceanrsuebh bﬁrﬂMérﬂmtﬂnaxdasyﬂ(bGHNQEnzﬂlrst stage

avin hi her concentration of | M. N
12 anf3eld P ofifoe TOF phbSSeRr BGHoTEr 4t Srdg mEage 12
becom@eﬁwéalﬁ@lQ&:&&@Qﬁﬁﬂ ta rRisghern concentr ahkan e | Mrelled
in second stage 16 reduces the stress to which the

once- ?éﬁ@@@t@éuﬂ@nﬁéseﬁﬁﬁséa“ﬂ¥ pheyehere s6chadpsdsed 16 they
can éfftlﬁifﬁéﬁeiﬁltgh gws_Lfﬁ&f&ntﬂ[aacté rélenWaRﬁF\%Eng higher

ound in stage The concentration of

concesecahilost age 1BSi s \IZEIrJ;pmirﬁ@cthee nawlendburmngd, lenses to
pass Thebaghe S dBterlal [honthe CONACt LENSESy 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
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
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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Second activated zone 18 may optionally be provided so
that the liquid material in the second stage 16 can be
w@amgezicthr ough activated carbon in second actPUHUSH06/030558

fllterzl e 18 Srr%? lr(lcéﬁ ?}%C%ﬁ%ﬁitaﬁg é}ath&@ 5 ¥§bed herein

r &CTRb

I'qui d nmaterl a
for flS:%@.OI’Ssd.aSﬁeagQ 16, and to hel p prolong the effectlveness
of the liquid materi al second sta ]}(?
KPSt 1ARHT NS aRATRGES! RS CAIP IR ISTIRA a 08 0CPRERCE lenses

are reffsed Redrhereidhd Wrddd sis %trﬁg%lje%edo\fltr?rt@@ﬂts%e 20.

m nutes of contacting, the contact | enses are renoved
Thigw sedont st2ye gﬁom@ew ated |ﬁur’ﬁhiaa stagéagoing the
hird stag pr.ov f.or fur er t
Cont‘m::l;on:wn & nsg%,or\ Wit hi%’lqﬁld maa e lgarl al %t alln%%ngﬁlqﬁ/s at a
concerdira icONCeftdRteON gheaat e@ﬂ&amQSWwbyml ghtsucS'UChaaS an
an extraction medi um conprisin ‘Ff\l/’ M5 and 5% wat e
2 d¥

extraqt ogf Medlum PNt HE noP ¥ ntf £4§&-201s egzect,

the cBﬁEQéh% the cand achiing i Brgge0nth stiage 16,408t of the
[Tquid maiterial fromthird stage 20 nay optionally be

contaqsdswed it osetcmrerI sitadvated z’élfn@ 22qebdt abtiend adctfireat édpird
bon. ter| fr m ctivat y4
stage ma¥hog Elé}g' CONCRRT T ra |gn otlfill q%?%%: J('egd 2Bfle 22

contaimtr@rla%tlmté@t ga@ednt o thhedlstage ZIQateTﬂ“IieSl from third
. contacting in third stage 20 occurs for a period of

activatiene 260 W5t AuFESUCTHeCeBRERELAFéRTeS fTargtractable
materlaﬁm)\i%d A QPAdY rd shiagss 20 apd el ude | ess

extractable material than the contact |enses renpved

Tﬂn@nm@mg&genlehlrd sorgeeodigmnts, foheacontractd of
time fen t hen Iaced in fourth stage 24 containing a

5 IRY or? ‘containing | M5 at a concentration
TCHe gé@@t@dﬁtt ham s26% @ye W@b@bkreandfraimuthﬁadt Gwheut 20 and
200 parts per mllion wei ght of Vitamn E

includg 4R ECXLRAFERDILS s@PEBFéaXn ERiR | gPontact  lenses

remove%o% td QA E)I{%Ef oth stage and is i nsol uble in

wat er, can be us to enhance the heat stability of
Trhes ot acbobénses sheitrige processed.leTise st emper ahane pdfaced

in four§hco€taCtbggéé%gé§ﬁﬁﬁ;%§a§fquid 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
the fourth stage and is 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.

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

22



10

15

25

30

24 is in a range of about 200C to about 50 0C . This
contacting occurs for about 45 mnutes. In sone
wepdot2went s of the present invention, Vitam nPE&/US2000030558

I : e e ' l4ng am n4E_. ..
= axSTRUNES Gle S Spbadbion saL Sl Yepod niEquia
composSttilan refedrudingy tadodritg. 502 , by hee tont atiisS | endesbpenpvéd by

fromfourth stage 24, including an ef%ective amount o

weighty; (e 2eGr eWpFGEed in Frtth SPRHECH6TPor UoMatt 2t 2

tempeMtlifr A HdtQMicth CQMOSiAd ofo tAC! BEi Nngxaheue, 58%nbYar to the
wei ght | M5 and about 50% by wei ght dei oni zed wat er.

temperpiivgrecorft athi sy deeaeslit Zoremperdt e bEtyken. 20TbEs is
and 50 0 ol anpl sédd | . t t 0

s era 08 O a0l 06 L) 410 BF 1, Lhe LIPS AYEg-oLan

about tFaNsy trongist agesf r amdahautr hfdday thed ghtrddsS o kbss lens

t han about 5% by weight IMS, and it reduces.the stress
from tde @FSAERS S éﬁﬁrtwaa%?goﬁsatd@c? ‘%ﬂ(fé@,evﬁ?re erein.

descEdbed-©l senbere RelRids Fhgn CONtaRT sk@Beesx ¢ egp¥ednen
fromfifth stage 26 are then placed in sixth stage 28
placedihir esikeh| ehegs #% conracted Vierivedei ore zednacepdarith

, |l ess than about 20 f o about . ARt i nut es
deion ot dz of r?th%cr t ia%g li SHe (%é%oan ac oqiuce nzgjcebsCO géroe aI;%eorlrlgc\r/ e f(?']o m
sivdh 6t agendbcandopl aced datiseyentte sttage a3d |, lahese are

the | enses are again contacted with deioni zed water at

removeg { Bfpfer SLHFE GTTA%R S PhATALRNACDE OT ST ExafipPes 30+
where SHB | @ d& the tepper at Uheffcdi {stnstiagsnizeaSieher at a

contacting occurs” for about 45 m nutes. The contact
tempedansss of eleeapvdarf rameevahf 6, stftage SGramke pl atedlen to

ei ghth stage. 32, ere_the.lensgs are again.caontacted
the t%%f‘%éir&n% edtzlvﬁvgrsg"flg% %%h’peg%ﬁr 808gg géggt ﬁgr?u%s tor
about autiEQC for about 45 m nutes. The seventh stage 30

and the eighth stage 32 can be understood to be a
Trdretn Gt tcohporent 26f EREYeds dritors it et langtage 30 and

pieced ELIeN, Qa1 ool gnsesy ot phoed | ERE BEnsgyenL ot dsas
contadhedt at ech | éasesirenpwed & omt eagliehpstrager32 @f eless 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
eighth stages are hydrated contact lenses.

The hydrated lenses removed from eighth stage 32 are
ready for packaging. For example, the hydrated lenses removed
from eighth stage 32 may be contacted with a suitable
packaging composition in a blister pack, for example,
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 undergo the extraction and

hydration procedures described herein, the contact lenses

23



10

15

20

25

30

ready for packagi ng. For exanple, the hydrated | enses
renmoved fromeighth stage 32 may be contacted with a
wa@iovablee2 packagi ng conposition in a blister peCRUSI006/030558

C dlng buffer a tonicity agent,
eXpalQSr @E}g:!rv%??&é tt| LS yr Fher ae- %Qﬁf@%rcontact

lenseﬁDﬁﬁeQHhaﬂuﬁﬂnMﬁQ§lQﬁﬁtlgﬁlﬁrb%h%a%%eQHé7 9LR9raction
hydrophilic contact | enses. As the contact [enses

mediayngeifpy EMetestraenref awy hydehl i by pmomﬂinrtemnal amount
when gﬁé?rhgﬁq er ek, s%%% %?he Iafhgg%fi%% ﬁgﬁthe contact

contract or exanple, pre-e
lenseiserrse&asmeldddmemrtaheyexm&d:*aidny moﬂiacPchfalﬁe ddifi$tise more

on nedi,a. The contact | enses may swell by an
water SR L R o A t ey cigtiene? Tens can

retur@xﬁkﬁcth@ﬂrnﬁQbaswélieHh%xﬁﬂQtacﬁuhﬁﬂﬁeéhgo%k%% ot  lenses
addi tional extraction nmedia that conprise nore

complehan & hevprabions rseeessi ortheedrantabe Centsed Ireltls:rn to
subst&ﬁgléfiyr@hégrtg§ﬁ %E —gg%gpg%%ﬁrg%%§% Bﬁ%r example,

ontact~ | enses co
a precep{ttaattle@lnmtra&iwrllezt@ &abs_hgnta aldys t BebheBBRgidRl about

14 pre.—gﬁt acted si ze. For exanp pre-extracted
e okt htt PRERs havFRG adjr%‘ﬁ%t%?aﬁét eﬁ"b@#t aBlutmm4wien fully

hydraMé&' have d:ensdi %ﬁﬁgeieﬁéeQbQHﬁll éﬂgdﬂg%égﬂﬂgﬁiy‘free

1gdrat ed. In additi on, the | enses w
of dighpstanpbal Mpichr eanofoadiatiorthonsd, \Msntclheean he part, to
el atively

I t in part,.to the
the SIF% Ik%?gan?rt |dgl%§ be? EEH e S h)%ﬁﬂﬁe]al f figfdRy  having
diffemJerwa:’o@temmeﬂ'm above description has, to a large
xtent, followed the path of contact | enses from bei ng

2sRPY Ve MR ¥ o hoPdlng &ps orafist dessentenstallowed
the _P@thgoPVQkﬁk%@tlQﬂ&?éeée%%‘n{°£ EﬁgKQﬂkﬂgﬂ_Th§e oved from
f ol ows tﬁ Hg and

| owi ng description fol rocessl
mOldll’r%p%@ésangn@fd th@C’exonacttloorbemcg ahmﬁaﬂed omeneés ready

din tyeati he .|l ense a|n
‘E E% “to Flj;h r%%& CY1EGnt i %QSC?% gPllOWS the
procei&ﬂﬁjwwéﬁd aféﬁfo¢és$§n§et@E”‘B§@ EQEr@E@HBhe MMia and
nonitoring the chem cal make-up of the liquid

deloniithgst i orh99f it st sttales 1€ tiRnsehi s used or spent
Aﬁaﬁﬁﬁl&igﬂ kéf@?ence to Fig. 1, on a continuous basis,

or batchwise, after it is determined, for example, by
monitoring the chemical make-up of the liquid composition in
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
liquid composition from first stage 12 is passed (continuously
weired or pumped batchwise) out of first stage 12 and passed
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 1is

passed out of third stage 20 and is passed through line 40
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| onger suitable for effective/efficient functioning in
first stage 12 and, therefore, is to be renoved and
wo ephazw, the |iquid conposition fromfirst sPEDESIB6/030558

i bemBAS3ede( BN IHNIOUSIY Wl rask @ PUNPEY bahshw S£dn £
into Cout of fi?st stage 12 and péﬁgzd t hr ough Iidg 34 iﬁ?o o

fourthcehmon Pénés3@asSied loart wi thrnided trgs pehtand g dpassed

terial ,fram,second stage_16 is. p ed_,out segon
enrouglP Giidca ar AR T R TRFalor i hENTe i o Borma Cpent
composlhtnen3@rdrher usel otagpent lisqubaksad evtial offr am fdt rdtage
e 20 is gassed out of third stage 20 and_i s passed

st ag .
26 andt hpoRgRSPANENAOMAPOLEBRMBA LRAR S6™PRe 1488d38r spent

Tki qyid ogit i O dehr@mfaur tdh St agg,2A 1§ sPassgd ouiquid
of fourth stage 24 and is passed through line 42 into
compostohmmA/Lineid6; mmdetiwlusedasr sbhent wwmpositi dwofr onits

Lfth stage 26,is ssed out of fifth stage 26 and
respecph L8 o oo N S IhtD CORMBI- TP ng 3000 (18 (& <he

other b€ uwnder stiepd d hadmeach idhdMe ddiqlitkterials from one or
conpositions/liquid materials can be renoved fromits
more ©dspeets veoshgge iStddSSndent | FUBF r ERB\PIVRG orfd or FRBPESLS

advant%éegﬁgl?theérgf sy AL e gompasi tigns/ Liquidyoig  any

terials fromone or nore of the other stages. Such
substanemeval orrrenveal s sidrdftiagedus| yiaterecenpei shedhso or

. s to avoid an ubstantial, or .even significant,
aisrupfhonr Pl aice WA SE disrilt i SR ot MTr e | Rt of “EReLe-
as deSOMBEd |laAnsamedor nexamml e, asedeggribeqd elsewnereliquid

herein. The quality of the liquid conposition/materi al
composihy OpénAESStAdd BRA ©5n BeaAeWARged sy Satorkei changed by

| L g and T epk eRLahERRknnERL  eXapplCexbhiiRe if th
automa@%%céﬁ%#@%?%ﬁﬂ%fgﬁNB hgsggropgegEin f??stegﬁa e 12" ©
concenbebowoa spEeciiiMSechdsoowdroppeatt it héirate sofaddvSl2 below a

. Lepleni shment _coul d be_increased to increase the
speci£{ERo R oo | NS | FeFRab Tt He T SURTEIGHE Gould be
increakBRr @¢esisRU-dd S eheopppstht oLl bAVLE merial thst stage.

provi ded continuously or batchwise to such stage, as |
In addigidinscusseaprepseniefe liaraidn. campehitsl omhhiefulid heaterial

is oxdRRAS AL GoNAR, | roes cag oL ue it hgikguncs
discusbedugiisdwiexre herein. In this manner, the treating of
contact lenses can continue without undue delay.

The liquid passing through common line 36 is brought into
contact with a conventional micro porous filter medium in
filter'zoﬁe 50. This filter zone 50 is designed to remove
lens debris and other solid or semi-solid debris and/or
extraneous material - from the system 10. Periodically, as
needed for effective/efficlent operation, the spent £filter
medium from filter =zone 50 is discarded and replaced with
fresh filter medium. ’

The filtered liquid is passed from filter 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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contact with a conventional mcro porous filter nmedium
in filter zone 50. This filter zone 50 is designed to
WO eqwoMeichens debris and ot her solid or sem - soPETUS2006/030558
(previdaBiis R RIq extsANeRds JHRItIdal 1&R 088 | hergystiam 10 quid
Periodically, as needed for effective/efficient
which éperhehonasche spenuchi Liee ABdEanmaf FERLRCEL #ANX0RE -50

' I r,d n | ac i th fir ilte ' \
b SRR SR T L A Sy PR e s
into diltdugldiidre bZné N0 aoEren @od | Yageddzare Sbadereed into
the liquid is contacted with activated carbon to

an eutpgid e CORPPEATalINe RGN PEAGUsTP ramovetdft offtS and

about tH¥e sONtActyenses),Jyom thgyl i-gui doubbeh i dhensroduct,
passed through Iine 55 to a storage tank 56. The
which | igui grbpemlst orcbigpassatk 36 | s jjassedeinoughehdned 58from

qistilht9.distillation zone 60 where the liquid is
séparat 84" Fnto andeur etti ¢ ¢onposi tion containing

Dabotl 19%%hy weirght ¢0/5 asflpabest 5% bycowr@hti®efal, and
wat er, _and an _aqueous waste product, which is properly
advantgpsppséy oﬁuéﬂﬂérQﬁ§Qqu%9nnu§f%W%ﬁﬁ%ﬂ%ﬂqII%@P%ﬁ@%%%e in

which AT ough e 6% - ddisldikhat hon z0ne &0 COMPHSEHA a 1ow
conventional, and advantageously fully automati c,

boilingdi steimpleatitorreappsucit ussi hhehicomps slicvidsoi ¢ dmige st ey | about

o or_ a. er.i havi a low boiliing t er at ur,e,, ,such,

05 b vERERE OB B8 st AP R RG-S dtre By Mg i | Bigher

boilinksS hheecoverheaduyphoduet, ta8d hfeebiighewabokl i pgoduct, is
materi al, such as the aqueous waste product, 1s

removefendved f rdif t ROBoPRonPdf the appRe&ttsiS-SinceSiee the

distilﬁhﬁﬁbh'?E%%ﬂuﬂﬁﬂﬂ%at8§ 0%¢%&%ﬁ3&%§%&9”.£&ﬂ§ 6Qomay e pe
conventional, 1ts structure and operation is well
convenwibhah, t Hesskst tuotut@eaadt .opkhertafar ei s awdétlaivigthin the

. d ription of .such structur nd.fynctioni,ng.i s no
skill GRS i her el TC 5 301 o OF EERECH G lodicsini Ty Such
structakeutn85%hytwehdhl iMSnios passedtthr augBihine 64 into
storage tank 66. The renmai nder of the |iquid

AcdnhiiimgoAbdlre obigidwecghe lnyBIf radtr @i sPBR| &1y ovelght
IMS isZBQESQQ %ﬁrBﬂéﬁGQiB@r%Hggnkbngtg§age tank 66.

The remainder of the 1liquid 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
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 to storage tank 74.

Drying device 70 may be of conventional construction, and
is advantageously at least partially or even fully automated.
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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into a drying device 70 to renove water fromthis
liquid and produce a product liquid having at | east
W@bwman289820 by wei ght | M5, This product |iquid PCT/US2006/030558

contaiﬁgﬂgai 'i%lﬂd"‘t hee}%vf@ubogg%éﬁsb'es Passedat tJ’t_erJerSJhdr%zlng
0 storage tank 74. Drying device 70 may
deVlcecﬁmwamd(ﬂﬁﬂl&ﬂﬁ@truéﬁtemnaamdeﬂs,a@w&@na%xﬂ%ﬂ%ﬁ%ucan be

| eas artlal or even f aut omat ed. For ,ex
treatephe Y| MRV con70 Ty 17T LIS ERGNGET - 1 1) g KOs
water de§1h§03rlteé3:€ﬂrté cl esenhi ghineapve st ercHg omparticles  to

wat ercont ai ning_|iquid being passed through the
effectéNanvéet f:ﬁéeggém rﬁﬁ‘@t"lecl e Haton sthfat @?t%n?apﬁ?h@lng

llquldpaft|8é§f &hb?h cag cﬂggﬁ{ Q§é@féé¥egykﬁfgﬂ§'EQE%Xcles

enpbve fom th ntaining liquid in device
useful?&m(HntﬂxﬁfﬁmnyedevxoasdayengedévaQWH)tﬂmﬁh@@éasédlled

_ Al ternativel ch partlc e treated, for

in  thgyappFe, Q%%ﬁéh %ﬁﬁgfdptge3FF&€%&Pp w&fer SUCh

dev1ce§n@nﬁe§EQE§c§€§ @%lbk%%e%&e@hﬁer@art|0|e5 to
fectively/efficiently renove water fromthe

I\Watoeq@— contai v aigul | qubadineabyi E8e70rYSdch RVAFR 70 used
: S a [N I i NOThe 1
is a n1§¥w%%s ar%p%£$FP§%o§% ? r@%%o%ag&ﬁplggﬂPhe%he gre arger
molecuIb@reéﬁramMnOpdeBaibedrdescmupumonpofosachnembmﬁﬁg drd be
I n one very_use

reused] Mo FmERe. TR0y i Hovieke 6 et T o7 6 ReoaRguSh o

waste. Sepa@ﬁék@ﬁo?é pes vaporatd on demce st ar gelown passing
nol ecul es of | M5 pass over a micro porous nenbrane to

throudhe teused nhile tdrnermliedr bwatdre moiredddesdarécrortedtor
dlspost rough to waste. Therefore, a further waste stream
own passing through line 71 is generated by the
Adr(ytjlén’glld@/iﬁie f@ekar M@p@aIMS Asquaanieictt yrof stoegbe tank

quid IMS is added taq stora tank 7 Thi s f .
70, Thaudencho D T arot he TS e 071 dur dUiSnphat is

lost Wi ieakirg Q&e%%%n%onE&Ctt%%ns%%n%ﬁgtthﬁenses and the
reprocessing of the |'iquids used in such treating. One

reproqeﬂamnganbfathﬁta@equﬁdﬁheUQﬁéseﬁ@ is@Ent itdredslnthat One
1mportﬁggﬂcgg an€q$%:8 Fﬁ% égéééggt&gveHEQBHn%J9r€hat reduced
amounts of IMS (extraction medium) are required to treat the
contact lenses Dbecause of the 1ligquid reprocessing in
accordance with the invention.

As shown in Fig. 1, the liquids in storage tanks 66 and
74 are passed to the individual stages 12, 16, 20, 24 and 26
to provide the desired liquid composition/liquid 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
first stage 12 and through line 78 to fifth stage 26. The
liquid 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 84 respectively.
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contact |enses because of the liquid reprocessing in
accordance with the invention. A s shown in Fig. 1
wo b@7lo2ui ds i n storage tanks 66 and 74 are paBGEUS1006/030558

T%{e i@Qﬁ%iggﬁio§F398§ 12£13161,52Q0n24 and2& 4Q ProviHeon

e desire Iquid conmposition/liquid material for
contacteach, sddlstdtldgeiocRer axanpieinghe togplitbthaviiny #rRarate

95% by wei IMS fromstorage tank.66 is p e
st0r20% bl ofgh | IHE SFETH {1 et Cbe 18°Aha0t hr SUGR RS 78 118
concentt®sdiddd, st e Theoki quigk-havigfFeatqute 99% hyval of

meifht IM5 fromstorage tank 74 is passed to secaond,
extracaple magerdart ﬁ@ﬂla@g“@ W antenaet hpbtgh 3t ids same

time, ?QFegguggd S%fresgﬁﬁ§iVefapgggeggﬂyénatBQn Ofthe  liquid

iTtration, activated carbon contacting, distillation,
compos Anibws ymagert aget ey widtedsephratce sterdagesofthe overall

different liquids, having different | MS, concentrations,
amountﬁ?%vﬁﬂ ?%ﬁ“%ﬁ?g %$f%%??@%mr%ﬁﬁgaﬁr%QE%Q?ractable
TiMatR(dal i dd omahei contaebtbanses andy. atl,t hehsan@eionized

time, because of the reprocessing of the |iquid
water denpeSPEPeASPRAt &S afelagvwhet edTRBBoE LG EHREs VERET Lrom

; I L qamu L r ogperformsuch. o+ 4
sixth ?ggtgl %S rllI%nrgaiad%etc# o'\ﬁ;{’fchg&h g%%’r at eg [ r? F%g. 1a ,lcﬁﬁezone
90 whidki erivedswatrer sclidprocessedsad ifiomagweiallse present in

, dei oni zed water frgom six stage 28 i.s passed through
this APfHaTaac BRI {1 b sORES S0CRACBI P Bmores ary Phosed
throug80lignsr semisebi d.aederiabsipiesentzémet h4s where the

~ deionized water. The filtered deionized water is
deionipedsed ter cughcPhacded| mid et €1 ety aregbeBnd D4qremove

extrac%%?%%n Qgeﬁngniéﬁgﬁ%ﬁﬁgg %%e%pnﬁﬁﬁ%fgér%&gmaQ&kyaéggtact

renove extractable nmateri at has been
lenses) epmeegnftr am t tige cdnt.act zkenses)erpr es@he ideitdre zed water

_ dei oni ze ter. The deionized water _is then _p d

s thephmstightti h8*859%F0 E%I??a Poﬁﬁ%_PiﬁfaV?aﬁfts$@§§n1§%ght

systemWBECRHiIIAd At a5 dhes weker waRdreldnd nates MiidHdbhatropial
contam nation. Fresh, make-up deionized water is also

contamipmatbdbeed i Minedtine WEkand UVIs)SPeRrd6. WhsSpr evight 2180

introd%gggs%%gg%Z?QnﬁaQﬁ§ Qgﬁothgsgg@gﬂpjy@iedfﬂy b¥§v%%9n1the
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 1is
weired to waste. Typically such portion 1s 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 into eighth stage 32, through seventh
stage 30, through sixth stage 28, and back to filtration zone
90.

Such reprocessing of the deionized water reduces the
overall requirement for deilonized water 1n treating the

contact lenses.
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fromfifth stage 26, fresh deionized water is added
continually and a portion of the liquid fromsixth
weL@ge2 @8 i s weired to waste. Typically such pRCT/USI006/630558

shB alﬁ@ﬁ%ﬁeggo%@%%ﬁnés%é@ﬂgeébQ%% W% of rdrhent 8tk 1MS by

vol une. ei oni zed water is then passed, for
at leaxanpmleguby Wt riog, adoudugBOlki ner98aippus ePghth sprdgethe

.32, through seventh stage 30, fhrough,sixth,stage.28,
requlr%%%“%a%ﬁrtgefPPEFSEigﬁggﬁnéygﬁgoggc%BFeEPoéggggnZSSf
1hhendeionitzed yed &snt eshigesns hprovenal Ifgequifenenfective
for deionized water in tneati%g t he contact
II

removajerRls. StleraFiafd @ prad@edsiing freducBs e Fegupfenepttact
lensesg &F’Zﬁy@ﬁﬁqvéeﬁ?BrQPQHh Q%L aBRUE,8Q% QY @RAUL 1 enses

e requirenent for deionized water by about
so thal0%toh albout:azd% lémsshortre taheipragsient feystpmmkaging for
rovide far very effective renoval of extractabl.e
safe a &ﬂﬁﬁoéﬁ%ﬁﬁ%eVF§rfg?né&ﬁﬁnﬁ?ﬁ5e¥%hsegxbﬁﬁﬁgtlon’ the
reproc8bbesli v hygr adtoio@f mbhgapreduciticont @stiiklenses g0 1IMS
that such contact | enses are avail abl e for packagi ng

and deflgpigafe meconPertable Swdr B9NFRAS Weafersieqting cost
[ repr.oc [ e ' L g an

orsectBLY! Miglles | WOORELIG U SxLisSLioRE A SNLrg che

other Suchdeontepiitenstor éaking Woestceftecti velnpeseducksducing

the,annun%'of qitract{on ngdia and the other fluids £ of
such TEEYIIFEETS 1Tt he LonFHYEr PENSEY 1 IREMIET Wy stlpct ©
such JEHUIEMBBLS redbieessidie adyersei ey r emeentabt s MRact such
of such contact | ens processing and reduces the costs

COntacéf¥§D§hpé§ﬁ?§§ﬂn9ens processing. The present invention
rhe BLagedlr 96tad ia mihads Ol aal, & all 141210002 of neat
contac eat

ens and contact Tenses including a
stabil$tkabyl bzicogtaanpdrent arGererdldot, tdeseret hodl wattgdasheat
.contacting a water swell able contact lens with a
Stabllﬁﬁ%%ﬂigpm88ﬁﬁPFsing a carrier component other than

cRHEeMater, @and apBeabgst abidiizrls coppangRtingl ukl e yater

the carrier conponent and insoluble in
swellable contact lens with a material comprising a carrier
component other +than pure water, and a heat stabilizer
component soluble in the carrier component and insoluble in
the contact lens 1in a hydrated state. The contacting is
effective to swell the contact lens with the material
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,
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 compdnent. For example, a contact lens is provided
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the contact lens in a hydrated state. The contacting
is effective to swell the contact lens with the
woradog2mhi2 conpri sing the carrier conponent andP¢iEFEB2006/030558
.stabi | izi 0 nt .malerigl gwelbgdi¢optagt1icon-
COMPTiFERY j § cggPéc?ggagﬁtﬁo&g?égﬁag condi iong'effective
contaih@ngeploagaecati d eastemi glordridory Heoxt exbapl &l zarnmgpgponent.

portion, and even substantially all, of the c | e :
The hezGmREHL T 171 NEOEOMRAEE FEnGoWPEReHater . iher by ooy Lo
an amg?x?fﬁ NG Mate swel L gdregut acind ensakncvabnyian of the

effective anount of the heat stabilizer conponent, T

he
contaqur dserst rehadriticont: prawvi deensienl coprheet| R8s MikPEHT the
co i.se a_lens ipcl udin ' t erd
heat aﬁggélﬁééFrsta%?gggxeng‘ %d%%ﬁ%é@gﬁﬂéﬁgﬁ aﬂﬁg heat

zer component. For ‘exanple, _
stabilGotractohpBaens pievi dededupléesi g acthensldwgly body in a
conprising a hydrophilic siliconcontaining polyneric
hydrategt &Gedi®-and a heat stabilizer component. The heat

FaAbLLLZBR -COMPOReR) | S reepbhinesbitudtie leens bady bé heat
an anmount effective to increase the heat stability of
stabiliihed dnt asinierisitel she vkere ahthdenihpEariednt 20 F&RgPLe

. W.thout the heat st.ahiljzer n ag Y,
a ligppd HESRIWEap o Per=¢d o%eﬁ%gﬁgggﬁs%Paégé@?% tﬁ§H§%n§han
pure Bpfed n arydrat etsd atstaliar xanpompananew y f dhred heat

~contact |lens can be heat stabilized by contactin th% and
stabiligry wreRPaneRE erdisal SOF Yl exalipltédca $34ut o™ nsafﬂaﬁ%“e

insol&@%@rL§£ngh@ Cg&fksEtCOﬂ@SgeﬂkxOhhehyﬁhaeeaurﬁt@@éer, The
and a heat stabilizer conponent. The heat stabilizer
contacnimppnest ¢&feot it e tion shel bathieercevhpehedtendwith the

insoluble in e contact_lens_ i h t .2 TIh
materight act¥Hg i stcgief eIB#%El‘? gw,g%ﬁe{%heé(%%ﬁ%(ggt Sﬂ]eg%lsg Wgt ﬁChen
contadtd Matiehl alatdextat t Benmatevhal sfeddedveonactepéase at

is then contacted with water at conditions effectiv
leastt @ r epitiderat [f@dst SXaPBrEirond fBRIXarpPeriq  majhd ©Ven

subst%r?{iij\gfe%t %ﬂ‘i,evg?_ supst ?Qﬁirélelry_ @&ﬁpor@énﬁ he (cathikercontact

ONpo in"the contac ens with water, thereby
lens HOtH Rgtarvatérersel | Borrciord act whbas shelldgidngatact lens

inclug{£§C;£ngggggggeogmgﬁ%th%%tt%%a?kgkz%&éﬁ%ﬂ%&gﬁncomponent
incorporated in the lens.

More  specifically, the contact lens comprises a
hydrophilic polymeric material, for example, a hydrogel-
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 1is
substantially or substantially entirely soluble. The carrier
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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incorporated in the lens . Mre specifically, the
contact |ens conprises a hydrophilic polyneric
woradoenemhz for exanple, a hydrogel form ng pol yP&r/U82006/030558

THEL eEbQ‘c %t%%%@k' | ¢oflddne@it- canf aiidyg, pol yreri&rrain
material and the Iike. The heat stabilizer conponent

embodimenpsi seslca Vigt arg it & roapbadhnenThe ofarsdi lercwonmponénegel

ri ses co oen i.n. which Vitamn E.is
contacf HRAZES Mg ORPELCRL . [ SHFCh EPLTy ibRatppiorip the
lens b@a_ryr lier £ QNponRaEd csatfmfé,sesmafomexanf@he tRNAera Uesdls is
onponent, for exa an al cohol conponent. The
SWelle%arW—EF cBAbBRent B;E%f S hBFySFad u%l%%e‘éh%?er}ﬂ%lfelnf for

examplée ?%%qug ~ﬂ9§eo$9%ﬁe6%@aﬁﬁ{ t @%%%s@ﬁ% éﬂé@ 10

m xtur heat sta zer conponent 1s
shown mseﬂ:‘lﬂg [ n’L,cetrhi@ hne@trbsdahehtsgrsmmpme@@;r treeiyn comprise a

. ,enmbodi nents of sil.i e. hydrogel contact | ens [
vitans §RB SRR els: AT alf j TR oL aSPERCR e e TPehe ot pted
from vathwdhatgd sate, of hal ¢ hsinwWhen dehe viaenseRodyr i8itamin E,

swelled with water. As di scussed el sewhere herein, for

and mixawBee Vilere@bpect o St ayery4 HAcfHé pPBeedsmagt., the
VltamlﬁyﬁtSghégnéﬁgm@ongrfégs ¥irahf Beat stabilizer

one may conprise a vitamn E conmponent. The
AVintahon EfC@IEE[aGlneltlabilﬁyLZb.elgS@i ecireth dtr olnr\BtcmrnprcEes for
salts

i,tam n E i vati ves. of Vita
examp 18l EordaciGRedt . i a GoF y CUSEPYP EnbbRHENTLLiGes: Licon
contai¥ihgMmikns GRNRONENE {GQRPII S d/ﬁéﬂl@mEcom?rH%Em@jéﬁ IMS
heat stabilizing a contact [ens conprises for exanple,

compongpht #81d iy Hifemsn Forcemeemtta Bydropiitiens |¢Ebpctive
to catgsg@} %gl nﬂelllgn‘ctow lggcgm%/: [sé:}rﬁlnle%ucglgﬁm% C%'IQISLtSI DQqud

conponent” and a onponent, at
mediumcondirhieonsi e edtiique d omeduse tdwendreinssd ofbecoseample a

swelled with the first uid nedium The fir liquid
Solutlﬁ@dpémaeloﬁ&ﬁrééglp&n@ﬁaw% S S g 0% £6 2Bout
90%, ofXlJackian medi umeortaiphrg Ahaut 8690 Eﬁsa%‘?ﬂ& 2Bt 103
or greater I'VS, for exanpl e about 95% | M5 and about

to abom% £8%about 126% 61y | Eseaby vef getef, wea’d , aandeffiective
amount 1?C&i¥§ agognt Ofnvé%%@'Eﬁ%odlﬁéégyeo%nqgganeﬁééngion,

t 1€ i nventTon,
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
lens, which 1s now swelled with the first liguid medium
containing Vitamin E in a soluble state, is then contacted
with a second liquid medium which renders the Vitamin E
substantially insoluble. The second liquid medium comprises a
substantial amount of water, for example, at least about 50%
deionized water. Some of the carrier component held in the
lens 1s 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 1is contacted with pure

deionized water. As the Vitamin E is insoluble in water, the
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the first liquid nmediumconprises about 90% 95% | MS
and about 5% 10% water and an effective amount of
Wﬁfﬂﬂmnltfh After the contacting with the firBCT/USZ06/030558
ium | ens C w I Wi
water, | EG6 M Uin SOHTM Hihg 3£ ahi B a5 salubl & ot af pr2d
mediuml $nt ReRk costact edtnohb aubetand1BRQQl¢amaﬂumg\ﬂnxﬂpf the
renders the Vitam n E subst ant | Iy i nsol yhl e. The
heat sfetlohtl 1i0@i FHBRATRTcofpPPse JiBstant H@P Tams g ot ™Y

occur ﬁ@ SEtw%%B &% GQ|90°@t Beﬁﬁbu@bggp 5Q% dei oni zed
one o the carrier conponent held in the |ens
Ins sepkacedbuilihemas erofhitfe npessmtal meghodge the now
m n in the | en: nal NS S [
hydratpgn & tqﬁﬁ} glano ot a%gfa%ﬁg coﬁESnéM@ ed 4.
vitamifongact ed vvckangﬂé@r@i@l Ot Z ethorateet . séksagehe m tazmth the
is insoluble in water, thewater, for e a

hydrat\%iber helaépl atabiihaefi rkenFi gii d t"‘He% gﬁlszgglrd

llquld @% sUbSt ANt A | Yed 6HH%@&KM§¥@fO£n&h§ Beatable buffer
I zi ng ‘conpornent fromthe | ens. This stage may

compon@@n%unanai/objetsmsmbd@omonzm&yt coarsme s C . | n sone
enbodinents of th sen t ho 0 d ;
A RECEBRE 8F ni Y Cicﬁlé'%ﬁgcat %t |gﬁgs¥1t§§ogo#e% ED?B%@SSlng
1ensesV'$@”bHo§n) drs tg@z@fﬂwddé@canbéhemmqsespmw th Fig.
the hydrated, heat stabilized lens is contact d Wi t A
2.  Ewcestligai deﬁﬁaﬁaﬁ%on%ﬁ%%@e%eﬁb‘?ﬁ% weit 6t tha1 is
sui tabl e nt
1 gnt £ 80¢H PEs SUbkabLg sk e CI111 hich
simi aéforrponen 3%]% pr eferre err%odlgmen? of thgglsnventl oxr? fgr B
Correﬂ@fdiﬁfsszbngfé&hsesm ofshewatand Heners | jJedéspptped by the
with resp o Fi ce pt as_ expresslydescrib
corresRGre}ing s§§%@ﬁ??i@ |né1m§|rﬁ1 Fart1% syste g S? 1360 EhD%her
wordsfe§Eé'§§§ gf osystiem 1ifo whigh eewr ELSZ{H)nﬁiréOefseahmlleilgf the
ystem 10 are desi gnat ed by the correspond
same arsef@&eq&;% neted s2@ncteadedl B 1005PFAtofFreY - wor ds,

S8 18, 00y ¥0p o0 At e sssentlipsbhe e

the p@mtaery 149fFsrsenbst antiira) | yhehe stage ag4sysvbarho,includes
conta$%%&mgggepqgggggc%{€§r6n$1 QFIn@aébfizfﬁgg%o%ﬁtigg'C%uch
as a solution including Vitamin E, is absent, and the contact
lenses from third stage 120 are passed directly to fifth stage
126. Although not shown, in an alternative embodiment, another
stage is provided between third stage 120 and fifth stage 126,
which may be a repeat of stage 120.

Wwith reference to Fig. 2, newly formed swellable,
polymeric contact lenses, for example, such lenses containing
a hydrophilic, silicon-containing polymeric material, are
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 are
to be removed before the lenses can be packaged for

shipment/sale.
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contacting the lenses with a heat stabilizing
sol ution, such as a solution including Vitamn E, is
wa@b®enzisiand the contact | enses fromthird staper/ug®06/030558
1Al erPassedigectihy torfbfthesiage aka6. Arfheual nptth a
shown, in an alternative enbodi nent, another stage is
liquidprovipded themwerontdhininast ageut260and-g i ppaust ¢ 2 and
l.ch may, be_a . rep . ge Al ythr e »
apout AU UedG D ALY BiPhERRE i Ter ¢ sant agrtalting
occurs| eftses, Hampexanpte, iauch kenges ebnbdionitng2@°C to about
rophilic, silicon-containing pol ric material,
cﬁlFégg

hyd
50°C. aﬁélepr%@égasfeﬂdﬂq ACLPRIERTIEDS & s&agfe Lroviddiell

as sedddd, rstisgagei¥la ofhsystem 110.5EBeserl gnsasoi nclamleang
unreacted nononers, and possibly other extractable

128, amat énj al rangieclrfardaud B Certov e BEf 07@° ¢ he Thasesstages
can be ckaged _far shipnment/sale. |l ' g 1

ey Doy BRTERERS ‘GPE o AAt B LI it CORORE Lo cetety

reason8ONnt @Adiidr rabang 80Ynta aheiyeO0260 Mondnd 3@baute 188t ated
about 20% by wei ghf of water. Such contacting occurs

at legg dhe@npePatlir ey nCa f&igecsfmRbSut 2BC 3P HHYut °50 Toom
temper%gFFeThe operating tenperatures of first stage 112, as

as second, third, fifth and sixth stages 116,
A%20{n 126/ e 128, anétrasaniangan@fdvboRr RNGC t gsing a
bout .50 0C . These stages may be. encl osed w thin
Convengéﬂﬂﬁﬁ Hﬁgﬂ¥%§%ﬁl%né¥%§%p% 9%¥GE%F8¥y fg§§0n§¢l§@€gﬁﬁ% be
appliedndoeic@bt h istlagesckddand ch32 rarsppaiated mbréess stages
t han about 25 0C , for exanple, at anbjent or room ,
112, liénperdturk? 6 Aaniinldfst ém £ECiiithedSont et Eretgycontacting

betweegr educed si NG Gy &@f@ﬁﬂy 0%@41 PhL ASQORICteNBLMYes in such

enerator, may optiona e applied to the liquid
stagesconposition in any one or nore of stages 112, 116,

120, 126 and 128, to facilit inti tact i
BB SEREERSPNETIV Gt d RO | oh B RO G5 ac  Ehamyy b
facilikBtsHCh:8+3068 cdtIRCIUON 1aRE/ier bydpakiencef thetation

contact |enses may be facilitated through conti nuous
from mh@ui@0@§ﬁ@@gqﬁ(niqﬁﬂqqgi(gf the tank and continuous

draining of the 1liquid composition from the tank via a
conventional weir system.

Preferably, the extraction of the contact lenses in first
stage 112 is performed so that the lenses become swelled with
the liguid composition and mass transfer occurs between the
lenses and the liquid composition. Some of the extractable
material originally in or on the lenses is removed from the
lenses in first stage 112 and 1is present in the liquid
composition outside the lenses.

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
liquid composition from the first stage 112 may be passed

through the activated carbon in first activated zone 114 and
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fromthe continuous topping of the tank and conti nuous
draining of the liquid conposition fromthe tank via a
waeomventeional weir system Preferably, the extPErUS®NG/030558
passedoﬁxﬂﬂ@ fﬁﬂga%kr%%n5§§agg fipst stage Jd2: &5t pET IQRA in
so that the lI'enses becone swelled with the [iquid
first cenposktedn andenmndd 4t r amsfosresocadr s Ysstateersae of the

enses_and the |iquid conmposition. Sone.of th
extrackSB TGP AbFE bt AT orf ol AAPTS T 76 SRG HES I etes RS
in fieyovedtfgem tihe | ensag i g st hetipge 1@ apddl®ng the

present in the |iquid conposition outside the |enses.
effectpbupnngsand Bheeliquifl eonpasithg> tReffirghi gtage 112.

. osi L [ b rst ge ti be ;
F%S%geds%ﬁgghgﬂlgéTir%?kgctﬂ%é%egggggg 1%ﬁ§§%¥%h described
hereinedntai nguadkiswat etk oy Theatéedui dtbenrpasiet)i,on fayom be
. the ti@;t st.age 112 nag be passed thraough tﬁe : 1
equippggh ifiPed fcdriot: i AT i PYEPactPValdd Fore 144 GRAPEREEY™2

designb_a% i@é@sfithét stagey 118, rihetacétyad edicardiofbudgh first
. first activated zone 114 renoves at east some of the,

activaggdr axabl & lhatand 40T WHChPRBPr ditfv ed 1APSM tPet c Ot aftrst
l-enses. i ' 1 S hel I :

stase % Sy A, 1257, BUBILS 181 R O\ 60) OBaring

which stagesllPn EheststsiggeiidlZonductecheimt berbastdgesise mode

_ descri bed reinafter (unless expressly stated
with oeReRi o8) Thwh bRt bGY BREE LM CF dude R puRBpIoved
as is fQEs€X@pRhec10keRIeNntd poah . desdih HAmPassy thecion also

~_liquidin first stage 112 through first activated zone
facilitafegndhsrmesepeop teled Ingquied vaan ofhe i Fsyukd aged 1gontact

for reproc I.ng or exanple, if the lens treating
lenseswﬁ?cﬁﬁgggugiggﬁ g%é'stage is conducted in a batch-w se

Thede sMadesr eshect pootbesinegat bngd | irguirdbaersdiimgui dsf  the

bei ng enpl oyed as_i,s described el sewherge herein. C
extrackirpi mf i%ﬂdaﬁﬁiQQ%ﬁQQt%@E%riﬁF%Q%x%ncaﬁﬁééﬁiﬁé‘p are

essentReiWeeR Heh& driaui d apd-eontachchensepdve filigl séa86ct to
112. "The stages for processing and reprocessing of the

systemexfr.acti on nedia and dei oni zed water used in system

F%%o gﬁghple, after it 1is determined that the used or

spent composition in stage 112 1is no longer suitable for
effective/efficient functioning in first stage 112 and,
therefore, 1is to be removed and replaced, the 1liquid
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.

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 extraneous material from the

system 110.
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essentially the sane as descri bed herei nabove with
respect to system 10. For exanple, after it is
waledogomoned t hat the used or spent conpositi onPCTUS1086@30558

THd2 £$1PQrLQNOEIqsLit abl e possehf eetine/ effigienfone 150
functioning in first stage 112 and, therefore, is to
througlhe Figrmva§lantnteplcasadn t REtLvated composiltbdonwhesfm the

. ... .Stage 112 i.s se of_ f.i ag and_pas
Liquid)p A ePria ot St a4 3%athn e dch Chrove
extractseleormspenial i qubrevbdeslal femoved agesollb;hd20ca@amndhct

126 are passed out of these stages, through Iinesl,138,
lenses ) 46raRd thea, L s ctiidl v S i hRBRCBARERY | R 159

to a stboyhd pasggi nggt hrough conmmon line 136 is brought into
contact wwth a conventional mcro porous filter nedium

Tha flilgued Zome 1Soedidectins tlId G ehpvpaberd débrough line

._and/ or other .saolid or i -solid debri nd/ ar
158 1B Rl AR %7 2RO RS T 1 10RE Bl casmgrates
into dd quiitetsipassegdsiamdh | ¢efit2onend 5@ dutoughs | ibye dd2ght
into common activated zone 154 where the liquid is
IMS  anghneBeted W t iYadtaigditedoEartoifio PBRADVAR eRVEEHSDIEASTE

ducfBl & aln (REevi oSl ¥ § enmwed SIOom Ehe; Gait agk  hensesoved
Pre ucJffnraom tjﬁée quui% C\%\?ﬁ%chﬁgi S t%eﬁc’ passed through Ili %e 155ove
from distalitbiagezbasktiB6ugihéihequbd-from storage tank

Dlsg‘b\ﬁi Eassed t hr ouglgol ine 158 Sient o di séérlnlfeatglonnazlone and

180 whBre®the*Fi'gui d°r's SEF&T SR i it o En et ectit

advantggaaagayi OffuCORt abniBgagheyt W%ty ek  |d¥parwbus  in
about 5% by wei ght of water, and an aqueous waste

which ppodd@¥ wWrehi%s prapefiyldi spEsed 6F aftd Lepmgesition
contai%?§?¥%%&ﬂﬁ”@§%sﬁ§lM%Hgg@ ZQ0e tféoﬂggldﬂg%ﬁg§éeﬁiﬁduct,

ation zone 160 conprises a conventional,
and tlredvhntghgeousiyling | yabatrosdt i csuch skisl | @t¢ oacappasatwaste

poauch WLCT 8 o Dot LLng ot et ly, Sush g Mevaraupqy,

portioRVeJMegde Proguet, nddihe Y ghesuboidsisngyraferbak, IMs is
such as the aqueous waste

passed through line 164 into storage tank 166.

The remainder of the liquid containing about 95% by
weight IMS from distillation zone 160 1s passed through line
168 into a drying device 170 to remove water from this liquid
and produce a product ligquid having at least about 99% by
weight IMS. This product ligquid containing at least about 99%
IMS is passed through line 172 to storage tank 174.

A quantity of fresh liguid IMS is added to storage tank
174. This fresh IMS is added to make up for the IMS that is
lost during the treating of the contact lenses and the
reprocessing of the liquids used in such treating.

Ligquids in storage tanks 166 and 174 are passed to the
individual stages 112, 116, 120, and 126 to provide the

desired liquid composition/liquid material for each such

stage.
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product, is renoved fromthe bottom of the apparatus.
A portion of the |iquid containing about 95% by wei ght
wo d@7iosiepassed through line 164 into storage tBCRUIBB6/030558
rLThe ke@Riendero,of thdecbinguhgt oAt aifni Mg Bhao95% BYivated
wei ght IM5 fromdistillation zone 160 is passed _
carbont pJugCtime, 168§ Hlolat iy ngrdevidéd im0 t bogerbes with

t t hj i QU] d jpr .oduct, . Li-gui
coparall SO0 (U LLSULOR0C PIAED HORE B 1w
concentirguidnspnt gprvnipat [feast about FPPdNMSves passedal of

through line 172 to storage tank 174. A quantity of
extract IR PRE P B 1D St 15 STor GESEAnRTara 20 e same
time, fresballe is sdded:fo makepupcEosihhe | Mg thatnd s | 0pduig

during the treating of the contact lenses and the
compostepposéseiagiofst hes | inpfiads adedsin sedhceseathag.overall

Li qui ' . ge t 6 e _passed to the
amount  JLHE LRaB) 0LA0E B0KIa4R 00T LhaT58oFe pr ovi de

Thbéeddesnieadd ivptidgr coapobit irepddapsgbdmasr ifall 1608,  The

. ,each such stage. Li ke system 10, the conbi nation of
deionifE iy ¥aFFont talL SUAGEd 1EAr Bon BESTERLTHR I stifld akibrto a

filtra®en drysig, tagethsicnM thnseparake1skorage/8t semi-solid
different liquids having different | MS concentrations,
materiplpvirecsont very diffiect dedondmedal weteaxt ractawl efiltered
C o erj romthe_ contact. .l en and, at e sa
delonl?f@%e, k%léggusemsof Sesnerogpr%}é%%sﬁg g%hFhe 1}9!}quild{£% water
activatedposhti 00g/ makeei ahe asinoteddahemer riedusascddied with

., overall_ anmount of IM required_to perfaorm such ,
activate@atPhgORThE dEMGNFz 8 thaCERLHEY Msd Srdprlodusshtagin the

deionif&i! QWEerThe fglonized; vaberflam 8L a9 A28, 03 RRSSEDugh
through Iine 188 to a filtration zone 190 which
line }%hoves sobiduhbddoiobem - €87) d edler i at gsiperesell6 i which

eraos U3 ST FEL LT ol BT Bl .

In somehesmoddiemeiet oni zed v@d BsniscLonbaeedi i kheagliivatedsith
carbon to renove extractable nmaterial present in the
other gépgailieédtwelerdeHeesei ofir2sd waieke 8Pt HeAopagedd water

is aldd"OHBPoduced into line 195 and UV system 196. The
deionized water 1s than passéd, for example, by weiring,
through line 198 into stage 132, through stage 130, through
stage 128, and back to filtration zone 190.

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 80% or about 90%; and the
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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line 195 to an ultraviolet (UV) light system 196 which
irradi ates the water and elimnates m crobia
w@onvamenat i on. | n sone enbodi nents, the dei onP@EUS2006/030558

water is sterilized with other sterilization devices.

Fresh, make-up deionized water is also introduced into
EXAMPLE| he 195 and W systen1196 The dei oni zed water is

t han_passed, .for exanmp h [ine. 198

B ReHL8r B5ER e % R e ST R o S gAY
hydrop8ndiback @Qﬂﬂddﬂﬁﬂdﬂﬂhﬂﬁﬂﬁg190po§yﬁ8ri@pr0&%&%ﬂﬂﬁﬂﬁ is

t he deioni zed water reduces the overall requirenment
contactggl deibhi z2d m%%%?thl??ea@?%bumhec%%ﬁ%é%%ngené%§UStrlal

t
methyl%ggt Elp%&gspr%%i?s' N9 edUGes 8487?% gﬁﬁggﬁ%ﬁ?@%o%}gﬁ%%%ﬁnd

east about '70% or about
3% byt heigbtuimestteartof or dBnoaﬁﬁedlmmmertmg alxduta ck(%rt onedium

out 75 The rese i,nvent nos e I ly_.
contaiflfod: staod WEH Forar GRG0 1T THITDE ngLess fianY5¢ by

weightNeR- kg Eb’&glE&'ﬂilaQﬁcl@ﬁAMulnA nevd y ESRPBEL Ofig occurs
pre-extracted contact |lens containing a hydrophlllc

for albgiyt c3p=¢tontantiteg pdt yAerinmtaiizg F3ngdhAdacted about

o actl C
2sc oL EGHS, LR PTG COULLP R B By s
contaceﬁhgnmb anﬁiﬁﬂ&bthelghtraethaeohethmadd|Tmnm CbhEaCtlng
extraction nediu taln unt of

resultBorl by hhgl & ST { Ran 9059 Gl Ut SO T dedtnl Taterial,

such %t r\ﬁpﬂéa%er@dm@ﬂbmmss copbactimy QGGHIS fokmaloUtontact
30-45 mnutes at a tenperature rangi ng from about 25C

lens. t@dnabeldd t800C thyl g tc renerefniss appl el derfagt lens
becomlg Eg%?ﬂgac&&gg %ge?%&%%%%tEE% ﬁ?h&?ﬁt've medi um  This

ing resul e renova undesirabl e
Texera@bana atreta ced lénmhlﬁSthBhG@@h&@dﬂyﬂﬂﬂﬂﬁh d rdhrst
the newy forned contact_lens. In addition,

14.qu1 A BRARGH RETLESHRES i L O adto e HoboRPRgexEracton

mediumSWelled Midt 4 hee exdkagi sonipediuas Thios p@f@lﬁﬁdwelght of
contact lens is then contacted with a first liquid

VitamipedEumwointiai disngsaldbfleer ént Poet ilomwid t redium. This

contac%%%%agkbgn for 30 minutes at a temperature of less than

about 25°C, for example, about ZOOC, or room temperature.
Ultrasonic energy is applied during this contacting to agitate
the liguid medium so as to facilitate replacing the extraction
medium with the liguid medium in the contact lens. The
resulting contact lens is swelled with the first liquid medium
containing Vitamin E.

In the next stage of processing, the resulting swelled
contact lens is then contacted with a second liquid medium of
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 contacting to agitate the second liquid medium so
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medi um The |iquid medium al so includes 100 ppm by
wei ght of Vitamin E, which is soluble in the liquid
wore@7ome1Thi s contacting occurs for 30 m nut eSPEL/US2006/030558

tenperature of |ess, than about 25C, ,for exagl e, about

as  toyGEEL IR trooRR EifpEiat (PE. U iTasonfEndisgy 4 with the
secondPRldiedy diddingn i LHOMAMdNg tahagitate the [iquid
medium so as to facilitate replacing the extraction
Thedi opnhich Lhes| iRpuadgrdi D ithishexorrIving ehs. SHed led
with fRAULINGCON ARl | 605 15 Swekled it h Sh8 Sl ¥ Sanin & i
|qui§ms§L|um on%alnlng Vitamn ."InN"t'he next stage
insoludlerogcessé ngeibhezedsulationg efivethedseoohdcl ihens imedium,
then contacted with a second |iquid medi um of ,
the prefistesin i WY Fureeeroni 2805 wateP. CPRI8 1ESnPACEIHGCEI Ve
heat LGS Qg 3hJBAULES Bl Bndenperature of less than
250C , for exanple, about 200C , or roomtenperature. .
A fymsbntenteret g i steppl & edodderhgdt Hsdneont adtlivgg Mtiguid
. agitate the second. |iqui di um ilitat
med i B e 2 G T R e U e En g L g Tponent
and a | $@ut gonedt e ¢t § heompoohant . | egschThentantdoly loersirs for
produced by this processing is swelled with the second
about | 3QuPdNEESURT HOvRIV eF eMPeEPREESVIWIdM ntkS i éPPnd6pGRPE ©f
nltraddhidecdergpi 280 waten ; @hckhe seconthdi quied FBLLHM 1iquid
the producéd, swelled contact I'ens also contains an
mediuvref#idt | Viee tehtd stapild zihadiamodnt tbe vinaacih EensA This
f.inal contacting step.is caonducted usi third
contacft—ilcﬂﬁd Hredi Scor?ipri saitnegr deslwoentilclzeeag \/\cfa%ngt’rg‘ﬂcaca tsllﬁa‘lntsabl
contaifiera oappaettvendheasustablieitongCchhyueenpenenttamin E.
Such contacting occurs_for about 30 minutes at room

This vwadeper 2 et-£ehi PP Edet applf cREPEHCSE! 18I £rasnitOTe e RrIing
: 141t at e i second liquid nediumw th
oa étcﬂ%\;%ﬁir%rgzﬁ gjulilgﬂr;%gi%%%gn@ethe contact lens. This
contacting provides a water swelled contact |ens

uct containing an effective, heat stabilizing

nt of Vitamn E . This water swelled contact |ens
R EICd iSiEe@dbeEQédp%g&%Qjﬁ‘gtﬂl@t 2 penyest karalcontacting

_ bl i ster package. EXAVPL , ‘
with swelled contact lens, swelled with the first liquid

Q;oduct

EXDMP

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
about 25°C, for example, about 20°C or room temperature.
Ultrasonic energy is applied during this contacting to agitate
the further liquid medium so as to facilitate replacing the
first ligquid medium with the further liquid medium in the
contact lens. The contact lens produced by this processing is
swelled with the further liquid medium. This swelled contact
lens also contains an effective, heat stabilizing amount of
Vitamin E since Vitamin E is largely insoluble in the further
liguid medium. Ih this embodiment it may be advantageous to

have a somewhat larger amount of Vitamin E present in the
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Exanple 1 is repeated except that, before the
contacting with swelled contact lens, swelled with the
wo poogo216iqui d nedium is contacted with a furtP@&r/US2006/030558
contacjc' quid N £oppEh stRg 0%y yehghy pEqh VR andica0%ome
by weil ght deionized water. This contacting occurs for
of theswmamutresE ama g benpr@nmfb brohesset hantalssutl 28C, during

20 U
tne conRo bt RThEhhi FaH Bt (G-t hrS ot BEEERG (o agitate

usbegf uehber rhirguicd rredk;umdso n&lifgn f &gl | idrat eintermediate
replacing the first liquid nmediumwth the further
contactiygi §LeediRekTee h@o%ﬁstm R IJPRtIGht 8PS| afidh the
I e [ r I h
R e R e A R
secondcohiqiihg ameéitmctlﬂ@r hea@m§lablla2|ngeaunuh$dofin this
ce Vitamn E i IuQ;e in the

mxanp1¢| LI e iaRS | { hre B Aar e CaR e the

lens advaBHagegus aho Baveptd somwhal |af gesnwimtilertf from a
Vitamn E present in thecontact lens swelled with the

substapfiailyj ghrahrbdrumi grace s (ftiHes bviltigh 49 memimple to
r c I r e tin
« oubofSTYERL Oy LRFRELRRh | RS Aot hescontrL o
Ihi@myj&n&hbnwtheaﬁuwmbemnﬂhqmzdcmﬂdacmlﬁyaﬂkqm contact
et ween acting, t he ntact lens with the fir

lens il B e At o SRt et s e v 1m

substafecandyl lt%'él GanRdiwdy dorcpyampher as @ASCmded Nswelled
this Exanple 2 , may reduce stress on the |ens and/ or

contacaarﬂﬁg@téSt Heottart echugelhbyt g gcepe chibdged | fedium  as
i EQnN om a substantially alcoholic liquid
descr188§_£8 F% &EIEBU|d mediun) to a substantially
anmmaUslgedHumu{spwonésbu@@1dpnednde¢ al Bwamyedvemmmtact

the f rther ui d nedi swel | ed cont act
lens PEGRLR e Teabharrrira fed aiap Tl anount

of VitS4Bst apt '@ald/ytﬁgrs%'@:]&’@j’lrﬂgs the 41 rc%wehwb@haqedbyf@ter
swel l ed contact lens is contacted with the second
packagei qui d medi um as described in Exanple 1 . Utinmately,
this processing provides a swelled contact |ens
product containing an effective, heat stabilizing
EXAMPLESDANAND 4 '

Examples 1 and 2, respectively, are repeated except that,
in each case, the single contact 1lens 1is replaced by 500
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 sequence, that is each of the
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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of Vitamn E ready for packaging in a conventiona
bl i ster package. EXAMPLES 3 AND 4 Exanples 1 and 2 ,
WO e@pozcirel y, are repeated except that, in eaPtT/Us®e6/030558
ExampLi h® single contact lens is replaced by 500 contact
— _lenses with each lens being |located in a space between
Exawpie aysisurepbkyest eageptedhaé,allln@wera@k odf ftdest istep of
ing and MasSs, exch tween t
Contacgl % % Ie@?%ﬁuﬂ?he proces |ng %%89@& Cﬁuﬁgpg d¥%amln

E, theeaalenps@eceasengllsgq@@@ce:odﬂmitacs e;acﬂm ok thﬁq@ﬁcﬁl effedlum
_of stegs described in Exanples 1 and 2 , prOV|des 500
compriging | gRoubnfadt PendetilachfofMrnidH capPains®aky weight

delonlﬁécﬁ eﬁ5t¥§ heat & a@i%éﬁil@g]ﬂan%%tormty tagi aLEpr %%d)belng

for packaging in a conventional blist
contacﬁp@;&kagéhEﬁAWLEuEdExrmﬁpJ@l 1cq>rspre@eag edSOésxd@pt wehghf IMS
ngtg@ﬂ of the ste of contacting the lenses with a

and ab? Tquld° &%%lu%%??%lu%l%@l%? aff "E , the lenses are

simsd ead re@nthact edsm hbta dmpwy@crreﬂhurmcmpéksinpge, this
. about QSQQ“g ght of I M5 and about SWbbﬁ
particiyedipnimeed: téls aﬁap%wﬂémwﬁul pricer 6nfsﬁé s%qée of

polymeﬁgfk%%ﬁﬁ?§f@$@ﬁ§egh g% qPéQufF%'Hgﬁfogp£$§if9a§963

M5 and about %o by wei ght del oni zed wat er
TﬁwmceIthmNnbEiumdﬁnsunqﬂoﬁedmuthéndiexanpheetﬂuneln,

particul ar t hod aII fuI for nses nm
that B Al e s i B R R S me i  SoRgge T that
have b&é&abikindatHoF.rolhUshdiivi L b@ﬂ@dxﬁé§&é’0ﬂalf)zr o theced in
di scl osure herein, that | enses, such as silicon

indivigyatk oget léon®hctcqlariess, LEREE - havEak@ent Fayowed fhokd 32
lenses'ndTﬁbdQQ!8k§n§rgngg§cggéa EOB|Q§§91 gﬁﬁgg'éégughaced on

of colored trays tray can nses.
or in Ehae:ttma:@g&asa.re Shatk ech utpoitgachant lem tanic pﬂ&cedagn orand

in cartridges. FEach cartridge ca ntain 48

accordizy” RAG diag:oaen b (FPUIE G ahd Cont A hRAS36 euRt act

alensesiq cg@ﬁtaﬂﬂ@ngoahél BiAgst BRAl nayseanthaeMeeplaced
in a wggglgg gtggfgn or stage. 1In 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
cartridge is placed in the first extraction station using a

robotic arm. The first extraction station comprises an

IMS

o\©

extraction medium comprising about 90-95
(ethanol/methancl blend) and 5-10% water. The cartridge and
lenses are left in the first station for about 45 minutes. A
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 cartiidge from the second station to the third
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in a washing station or stage. In that regard, one
enbodi nent of the present systens conprises four
W@xﬂorl/azmimn stations, or four stati ons cont ai NPEImUS2006/030558
vent, based extra

t
stati§RvRnin "eoh %%ﬁ%na%sé%gﬁgﬁ?55|l R AL Oz than

removEeY¥ St B 8hs0reaHRr ISR, e reDEd Cs@éf@onAaﬁar 1id@e i in
placed in the first extraction station using a robotic

the fgppthTRéE2EEPEL Wé‘)é{qhacﬁfCPT@ﬁﬁNsQ%ﬁl@l’r# eshprrEdengfedium of at
e oA C |
least )e(%ghangkgmet h?rl{l'(ﬁn %%@E 1‘?1 B%zn?o%egc? é%o%s the fourth

blen wat er
statlcnrbm(khﬁamdbbense&xaneanﬁtplané@elmlﬁnesﬁaﬁthnétﬁtlon

out 45 mnute A robotic armthen renoves the
which SgPRbr (RSt PBmirhe EraR ter Ao e be g medium of

50% IR tahdgeoisn dbecsecend witadd onplos ahouhiARsmMes. The
The second station conprises an extraction nedia mhlch

robotggnpFisébent NeERte050%e MR rThtdgebstrpe anm tihdith station
and ptrlhi rgescﬁe@ec WEI CESQG f oppLhe %@c%on %ﬁfﬁ/s%oﬁﬁ‘%aﬁﬁ%g at

station contai ns_at Teast
leastrbbdtideiarmedamaterogrd laescanani dgerfisomthe third

tatj.on and places.it in the fourth station which
Bt et S R EF 2t onOREUT T b ntoDaSEPeaski P, on  the
partlgﬁﬁaﬁarﬁélﬁﬁérie? rgEexedafiromrbhe fLouchh sthalioneddes are
he robotic armand placed in-the fifth station which

forme@onﬁritg@snar’lﬂ | prer bedimeyidad agti ehAlyenatd ohnmidieurabove
% | M5 and 50% dei oni zed water (plus or m nus 10%
emb0d9$%ﬁ€ robotic armthen renoves the cartridge fromthe
Thé t mestiat i of atite plpacesdthesgatentdgean nbicherstxthed, as
station contalnlng at _| east 99@6de|on|zed wat er_ and

dlSCU?%%% REEFHL A 06 | KBNS A¥OGPBEUSSed ReFEH2 5 HTaliqEt gite to
e MeRendiRg g%&@espartlﬁwﬁam@ yMerkg Mpi&si glg fi@% than

whi'ch the Tenses are fornmed, vitamn E can be provi ded
about afiveationrd part heuabové“h@ﬁrbémrﬁennt mﬁrye hmdieaszofable to

refre% ogéegento§¥3t%n%hg?nt%elkﬁéyg 4@ g?%% Efﬁ%;actlon

one Vvol une
mediat be teeywéing poacessedTypi calkl )s,tattfilo&s| ossasj Sol€SSxample,

a metég‘gjnr ggggt @%t%lg\alj?llslet ear S spteerp hg%r ac;rgfxggef %rb%utl t 2%)/ g? 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
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 vented using one or
more vents to reduce the possibility of damage caused by IMS
vapors. In addition, the systems and methods may maintain the
ambient temperature at levels to reduce IMS vaporization and
flammability.

Using the present systems, approximately 99.9% of the IMS

can be recycled thereby resulting in substantial cost savings
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refresh one or nore of the stations by adding fresh
extraction media to the nmedia contained in the
WQ?WAOZMSBZ Ag one exanple, a nmethod may conpriBET/ESENEMB30558
,of addin ut 25@6of n e ti t he
relatiyged Woxtr dH“%Ed st %Ipﬁéégﬁt ggé%%ﬁ%ﬁcgﬁuéxt?gg?nlc
solven@@dthQh?LEhé}bkt@ﬁ@ihbdr@gebeeentact | enses and
prepare em for pac wi t hi n_about six haqurs_f
Cﬁﬁéaﬂﬂl e b r aed geasnom?n grtaﬁeﬁen EnveRfion
”té QPE enti R REBSESS LRIy Je pEpEgdtéd  with
may k1ess (%1{1% %ut wo to three hours. Dur Pﬁééthe h
refere@t@cassthbhéo@&ﬁwwngscwmmmmﬁvLﬁwm@ﬁcﬁﬁ%%ﬁdnﬁFét9§nP§tent

Appllc§g&gggecﬁﬁfhe Pg%glblllt Hegggfgﬁau%%% leééfbsure of

St ens an

cach dRIFHAIND i@ebéﬂhgeahcberm%mew @eate irevial site eetiucety by
I'M5 vaporization and flammability. Using th re,csent
this sypeehEiCapprOSeRRR@ty 99. 9 5f t AT NG &P No.

11/2OC{%%%C|e%nEq%ﬁng reSUldd g TRasUbshaRls alhneostsystems and

savirgsrelative to existing systenms which discard the
Methodﬁgia;m @ salwents mme'hg ahe exvimgtdbhopregedgcket No. D-
Certain aspe adv ta r "
4124; i%went Fah- né?pgé ﬁgar%§fﬁﬁge ogdgﬁgg}led Contact
Lens ®RREECASLEH-WM ED r@ﬁ@rengﬁfm@ thadeMébe@g 0mﬁﬁ&ﬁb¢u01ng

owned United States Patent Applications, en
same" dab@cherewinh, atheoEnst| ¥k tof NeachP o?l%rch i ent

incor d rein Qi t

Appllgéhﬁéﬁlﬁ re$9(2E§é6ﬁg éﬁ§f%lé&5‘§¥§g§§% %%é Mb%hods for

roduéﬁ%&?oeoﬁégctenLémked "Comt aet Rﬁﬁ&m¢Kﬂtﬁb%ﬁﬂjqgmﬁQﬁﬁilon",
and Met ho f Pr od

e "D eSe T e e\ gD S S e R Ao

No. 1//2%90,4%8 eptithed "Copsashs Lemsi MikdhAssenbbi eReandring
stens and Methods of Produci ng Same", and havi ng

Lenseat tfmomeyL@mkéaolN@",D and5hayisy pakepFnappldaaigionio- D~
4127; o Hdém ‘ %g‘%?act E\Egtlll%gt Skst . and; Mehhodsof or entitled

Ases from a Pol ynmeri zabl e
"Cont &ONPOShE | PAtkaged, handngaat hor rey odoeketdoddke tD-N.26-4129;

5. Saparbobonb i RBLLSokon M0 b 1oL 4101 S U Sthposi cions
and Methods for Producing Silicone Hydrogel Contact Lenses",
and having attorney docket No. D-4153F; and U.S. Patent
Application No. 11/201,409, entitled "Systems and Methods for
Producing Silicone Hydrogel Contact Lenses", and having
attorney docket No. D-4154.

A number of patents and publications have Dbeen mentioned
hereinabove, each of which is incorporated herein in 1its
entirety by this specific reference.

While this invention has been described with respect to
various specific examples and embodiments, it 1s 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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Lenses from Lens Mol ds", and havi ng attorney docket
No. D 4127; U S. Patent Application No. 11/200, 862,
wendo7okwd2 " Cont act Lens Package", and havi ng ap€DURIY6/030558
docket No. D-4129; U. S. Patent Application No.
WHAT I§OCTARMBDQISantit| ed " Conposi tions and Met hods for

Produci ng Silicone Hydrogel Contact Lenses" and

havi ng attorney docket No. D 4153P; _and U. S. Paten t,

1Apphi mathod Kor t1£20ingoe9, C@ﬁttﬁf:lte&lenéygf)g‘%lgﬁgg

Met hods for Producm e drogel-iCont@sitact lens

(Béns&Sttagid Wavihg at ?%;L%g?/gdo;% %LN%HD 4154. A
Ontalﬁgg%eregtraatébué ametpuhkilcawibhs haveekbEACKBAR oRedium

her ei nabove, each of which,|s |ncor t, el él“l th

other tBarnpuEet yWiye¥ htd s%‘é’&gﬂzﬁo?%fe neé% ev\%h ?5 ©

l.nvent Sy heenxdesekh Bad mddim, e&mfcted@caatheugmount
contacécp\ém élgpleé}grr%l?es gn enbodi nents, it is to

of exthgetsbbedmbhatriefe mvéﬁﬁ oRPT st L ﬁPﬁvte%n%h&oet%om a
and that it

npe. va it Ridy the;
used eRiGHE IO FETIM GRTG ol P e P T 1 s
GhA MER 4 cSing 1theA deithagt f bensr bavilng @ contaeed| smeunt

conprising: (a) contacting swel | abl e, paly 1led
of extoat?a@blﬁeﬁtsa’féﬁfrﬂtaeﬂt nPaGH ex“’f%%’f abfe ]%’n%% er %al J}'E{éﬁ Vit
ractJ on medi um ot her than pure water at condl ti ons

fec Ve to swell the contact lens with t

@@()t r sebbessiedi uthe t oseéd@@ﬁaffélé??ouﬁﬁdbiﬂmeﬁq aBfapree @
material in the contact |le dto Lt&ﬁ{i:entratlon

reprog&§ et ieéﬁrﬁﬁgllﬁﬁ d&ht i hi ﬁévg}gr aaf:t géﬁg%ngt erial; (b)

of eLPRLactihng thereenbact rkeasikavi hg a theducehnoripirasFtion
extractable material with water to forma water

mediusmwedh@d contact lens; (c) processing the used

ractjon, ped QRLRAUECS & skeRbAC essiedne XXy act i berst a
ﬁég ¥litn ﬂ%vFﬁg kggkguce:e concentration of extractable
porti®ht 6fi gher ekataveivn mhdiusednestPBetfdn nedi um and

contac

2. The method of claim 1 wherein step (a) is repeated at
least once.

3. The method of claim 1 wherein the extraction medium
includes less than about 15% by weight of water.

4. The method of claim 1 wherein step (a) 1is conducted
at conditions so that the amount of extractable material in
the contact lens is reduced by at least about 90%.

5. The method of claim 1 wherein the extraction medium
comprises an alcohol.

6. The method of claim 1 wherein the extraction medium
comprises an alcohol selected from the group consisting of
methanol, ethanol, propanol and mixtures thereof.

7. The method of claim 1 wherein the extraction medium
comprises a major amount by weight of ethanol on a water—-free

basis.
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(d) using the reprocessed extraction nmedi um as at
| east a portion of the extraction nediumin step (a) .
W(22007/6h611ret hod of claim1 wherein step (a) i SPCEPRANEISSS

n tho of . claim1l erein th
xtra mﬁ%&|§n1?%clﬁ g% WFﬁﬁﬁ”éboGﬁg15@§B§acg lens
comprwekghk ﬁ§dm@pﬁillé s1Ih@oﬂEEBQQa@ﬁlﬁbap81§méﬁereln
step is conducted at conditions so that the anount

) ex&?ﬁht%@?%oﬁaﬂé?l&ﬂqq$tﬂuawhﬁﬁ%&ﬂ 1s&9P i d2ap edbieebudes
conta%l . é?iit c@HQHEthl/énsE’ _J.T:tllle gEtﬂ%tOf e%lté'l E(It (@] edlum
erein t a\ll In I%

e extraction nmedium conprises an alcoho
portionThﬁuhethbdr@éftéajnwbmnaauﬂngttmgextrﬂﬁmﬁnnlanﬂiwmth a
npri n al cohol  selected fromth

rou
Secon%ons@?trﬁﬁ%&PnnetﬁﬁﬁHFl eth%%BTlo%ropgﬁangﬁd @ xt uFgduced

concehBeb€0bn 4f. wibermethadiok ¢laivnel mhefieidkd e -tion medium
extraction nmedi um conpri ses a maj or anmount by wei ght

portigh.ethanol on a water-free basis .8 . The net hod of

ba'm @M%H*kaéﬁer&§9§ééés£§83 ﬁo%&EE%%%f%ﬁwmed%ﬁy used

ydrop IC silicon arnin
in rembvmhglaxirahEBble sheprial ﬁhmhu@e$dmyM&nndrmpﬁﬂEbt lens
ontact lens with a first extracti on medi um portion
Compr%\ﬁﬂngthereafter contacting the contact lens with a

$@F0%%nQéh&§%leﬁ HEQ&U@&RQ%E%Q%HV%@éwmﬁ beddeedhan pure
concentration of water relative to the first

water egongetindAomadl uphperti oF. wWake ardhegtireictable material
from r§pp£%§§%%ﬂgza%o%§tr Ctﬁ%%sneg%unkgﬁsgtin?éeng¥fngtlve to

ext mat eri a roma polyneric con
producenpr ifdireg: prbducanttactimy & usédcedt cadtienn maMWHﬂer and
othgr t han gure wat er contalnlng an ampunt of wate

a redyggde FOREER&LIE dt%r FAFLR F bR AS pBRY ABLRE 5@&@&&\7% dis the

used &kt£QBdibthonsaghhecihye to produce a first product
havi ng a reduced content of water and a reduced

¢oht epntattihe ekt laesabke poattéoinalofr dltat ifMer o pheduct at

conditions effective to produce a second product having a
reduced water content relative to the first product.

11. The method of claim 10 which further comprises
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 polymeric contact lens, thereby forming a
first contact 1lens product having a reduced amount of
extractable material relative to the polymeric contact lens,
and to form at least a portion of the used extraction medium.

12. The method of c¢laim 11 which further comprises
contacting at least a portion of the second product with the
first contact lens product at conditions effective to extract
an additional amount of the extractable material from the
first contact lens product, thereby forming a second contact

lens product having a reduced amount of extractable material
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used extraction nedium and (2) contacting at |least a
portion of the first product at conditions effective
W(Dmowonmttuz:el a second product having a reduced REL/E82006/030558
content relative to the first_ product..11. The t.hod
relatigfe ol mED6 whtEACT uUrPREPCEombhT Ses CGe | P d To form

anothdO3d o &f dheard nidePragdued cti o edioliymeri ¢ cont act
 ens containing extractable material at conditions

i fect The tmetlepdvetat dlédst a2porkieh dfufther comprises

conta%%rggg%a?}%grﬁéﬁr i tram Ehes pol Wik CORLACtth€NSecond

rmng a first contact I'ens product having a
contadeduead amuhictof iexthactpbdsemet epifalwateinat ave qandifeons
pol ynmeri c contacgélen , and to format least a

effecigiv hetBseB2EXLRALYI oAYEd T 1% TRECRBE oGO8 %I?:;Claio%ens

produdd, WHhERh I ENShi £QMRT FS@8CaRLAEteAd cBhtheaslieds, and an
portion of” the second product with the first contact

additimd_ 1 pwdtlwm 2 f comlivsohsestfaetive fefBRtiract an
1t a fot t t [, . f .
pdLLi gna ol the.ext iact ahlenmaLerLal, [ OGS,

ens produc ormng a second
prior CeBt aglep ey prashicd ctiavg ngta leedtced pomuidn obf the used

extractable materialrelative tqQ the first .cantact %gns .
effective

extraghbeRchedaWd Yot f of mfdr6CReF S G GEHE e
to re?ﬂgrxf ClpR s0Rdi Ugh 5 13 The-nBt hod Rft &liaiim ¥20uhi €he  used

urther conprises contacting a portion of the first
extraptbdouchedith. t he second contact | ens product in the

esence of ter at conditions. ef Y Kt
ﬁédra?ﬁh? hgteggggndo contact |g£sW§F%§§g‘t,seﬁ¥grgg§ e Yudes
contatiAgngta fddsd hydPatedbrconfachd ensed ardtanction medium
. addi tional portion of the used extraction . .nmedium 14,
with FReafBPRBALBR REARHID1E tWECOR e IEGRiriEedC i lVe at

least!Q SERRLELL 'OPOQﬂﬁ§tE§9r§EtEQQ§} R POF 14 0N Bfort hehe used

used extraction mediumwth a filter nedi um at

extracbndnt medsumffecti ve to renove contact |ens

tractabl e terial fromthe.used extr ion. iU :
i > Th h?retn]’% ng 2 aicr1naﬁf‘ 5er éqi%r?rsetltélpa‘(gk% ir%ﬁg:%%ge?nedwm
conta&@nhgcbibp@ratpleast ta ppet bapoeptibe msadumxtoactonng.

medi Um

17. The method of claim 10 wherein the used extraction
medium includes a major amount of an alcohol component.

18. A contact lens comprising:

a water swellable, polymeric lens body; and

a heat stabilizer component combined in the lens body in
an amount effective to increase the heat stability of the
contact lens relative to an identical contact lens without the
heat stabilizer component, the heat stabilizer component being
insoluble in the lens body in a hydrated state.

19. The contact lens of claim 18 wherein the lens body
comprises a hydrophilic silicon-containing polymeric material.

20. The contact lens of claim 18 wherein the heat

stabilizing component is selected from the group consisting of
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with an adsorption nediumat conditions effective to
renove at |east a portion of the extractable nmateria
wo p@motee2 used extraction rredi um 16. The nmet hpAI/Us2006/030558

claim15 wherein the fil di_um.cont ac r
vitamiprifor $&-Ehe C&dsOriATHh 4%% actlng% ?gt%%%H E and
mlxturg@t@ggrggfclaln1lo wherein the used extraction nedi um

I'n es a nmgjor anount of an al cohol conponent. 18. A

contact lens conprising: a water swell able, polyneric

| ens body; and a heat stabilizer conponent conbined in

the lens body in an anount effective to increase the

heat stability of the contact lens relative to an

i dentical contact |ens wi thout the heat stabilizer

conponent, the heat stabilizer conponent being

insoluble in the lens body in a hydrated state. 19.

The contact |ens of claim18 wherein the | ens body

conprises a hydrophilic silicon-containing polyneric

material. 20. The contact lens of claim 18 wherein the

heat stabilizing conponent is selected fromthe group

consisting ofvitamn E, salts of vitamn E ,

derivatives of vitamn E and m xtures thereof.
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