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CONTACT LENS SYSTEM FI ELD OF THE | NVENTI ON [ 0001] The
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particularly, the present invention relates to vision

correction with an el ectro-active contact | ens system
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contact lens systemis disclosed. The el ectro-active
contact lens systemconprises a contact |lens, an

' ement attached to the contact | ens, a
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Iens to provide power to the electro- active el enent
inventioarglagasdo yisiam wepetimorith phelseireratifissantreiens sysiean.

el ectro-active contact |lens systemfurther conprises
SUMMARYE O THIt ISVENTIION ng t he vi ew detector between a

pal pebral fissure of an eye of a wearer of the

[0002] COMAelectth&ive ¥6hBeNledsAYOin iddivelobal] TieleldvhidtgivéBontact lens
el ectro-active contact |lens systemis also disclosed.
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resent 1 nvention w now escri

re det ai erenc to exe
clement, P S0t a9 48 RO s 6 S BRAPS-
BRI EF DESCRI PTI ON OF THE DRAW NGS [0005] FIG 1 is an
active elqmeent perd detvigpedeienioradn spap smbpdimanisatelagiragictive gentact lens
exenpl ary enbodi nent of the invention. [0006] FIG 2
system figther compidses e aicanniir stabainingfthe miewedegastordetvoden\agpalpebral
contact lens systemof FIG 1. [0007] FIG 3 is an
fissure 6ff BCye@f aGidave of hitcanfact IemsSsysieat.em according to

anot her exenpl ary enbodi nent of the invention. 1
[0003] A method for making an electro-active contact lens system is also disclosed. The
method comprises encapsulating an electro-active element and attaching the encapsulated
electro-active element and a power source to a contact lens.
[0004] Aspects of the present invention will now be described in more detail with
reference to exemplary embodiments thereof as shown in the appended drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
[0005] FIG. 1 is an electro-active contact lens system according to an exemplary
embodiment of the invention.
[0006] FIG. 2 is a cross-sectional view of the electro-active contact lens system of FIG. 1.

[0007] FIG. 3 is an electro-active contact lens system according to another exemplary

embodiment of the invention.



WO 2004/ 015460 PCT/ US2003/ 025796 [0008] FIG 4a is an
el ectro-active contact |ens system according to an
wez@aplasy enbodi ment of the invention. [0009PCFHUR003HR5796
is another electro-active contact |ens system
according to an exenplary enbodi nent of the
[0008] i N¥ERi4a0n an EROTOhctRe@ontaci Isnasyseheatcoulizggtoi aneexcmplaac t
| ens system according to an exenplary enbodi ment of

embodlﬁl&ﬁdfméqﬁ{,élﬁﬁn [0011] FIG 6 is a cross-sectional view
of the electro active contact Iens systemof FIG 5.
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I n-accordance sone e
. ctro- actlve contact I|ens systemis disclosed.
enmomnﬁ¥§95§ﬁﬁﬁg? 14%8ns system conprises a contact |ens, an
| ectro-active elenent attached to the contact Iens
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el ectronic communi cation with the el ectro-active
embodimbetnd he ingentica. power source attached to the contact
l ens to provide power to the electro-active el enent
[0011] an@IGhe isvi @vssdetreiadviewTdfehe dband-a@ivacbntaet lehseystain of FIG. 5.
provi des at |east one focal |ength for vision
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conprise one or nore layers of electro-active
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by an app éctrica
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containing the electro-active elenent, the index of
electronieforampinisatiomwish ttetecEbeetivoelamenty and/i BOWer soBice aliaghes to the
for the wearer. The contact |ens system may provide a
contact V1S it® provitfer ppeier antha ekatrovactive dlernéniced terview dateftor. The
fixed distance vision correction in addition to the
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grl array aving a plurality of
matenaP sucﬂ éast & f)jolgm er gel and/or liquid crystals which, when activated by an applied

electrical voltage, produce an index of refraction which is variable with the amount of the
electrical voltage applied to the electro-active material. When a wearer looks through the
area of the contact léns system containing the electro-active element, the index of refraction
provides electro-active vision correction for the wearer. The contact lens system may provide
a vision correction area which includes an area for fixed distance vision correction in addition
to the area for electro-active vision correction.

[0014] In certain embodiments, each of the one or more electro-active layers of the

electro-active element may comprise a grid array having a plurality of pixilated grid



2 WO 2004/ 015460 PCT/ US2003/ 025796 elenents, with
each grid el enent capabl e of independent activation.
weamh/ogusd el enent may be connected to a pl uredT/U§2003/025796
substantially transparent el ectrodes and separat ed
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elements ) ifts gth eid dldipatt @hpable efdhdaperdens attvation. SEddhagidl element may
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refractive error is in addition to correction of

ocular aberratimisiandval othef higb¢ri aréerer non-cennehtional myfogetisg errors, such as
hyperopi a, presbyopia, and astigmatism for exanpl e,

coma aMdéphBriR bétBonhops:Qwipls dndinay ABoebaetirctha @bérvaions, such as
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['ayers conprise grid array of pixilated grid

add1t10% {o c%%@&t‘?dn cgt%%%ls«ll.lﬁ%hglloreﬁ‘%rt v gl’rt)?éﬁ%h n{p}élr g rropl% presbyopia,
st B2 A G Sy o

el ectrodes separated by a | ayer of insulating materi al
electro-gefivetpdemembt al | i ¢ | ayer. The el ectro-active material be
attached to one side of the netallic |ayer having the
[0016] ar rlaymbbdimhents whete she @e or hwrotlaeiro-gitike layers emnpriseal gridgarray
| ayer, a conductive |ayer, which nmay conprise an
of pixilafed igfid kleynehtsatigRidcadtact endyatrhagfunthtiecdnapriss aahetaltic layer, an
indiumtin oxide, nmay be attached to the netallic
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a ro-active va I OUsS
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metalif {555 ddbe et e aleret Bt ok Bk B S RE Wer having
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the arrqgic} sleredss) Quhe ofiey gila pithe mpliplayrie s cordils Fli"? gy, which may
I d

cornpmseI a%u(;ptlcally transparent conducting material such as indium tin oxide, may be

attached to the metallic layer. The conductive layer may then be attached to a power source
to direct an applied voltage to the plurality of electrodes in the metallic layer.

[0017]  Suitable electro-active materials include various classes of liquid crystals and
polymer gels. These classes include nematic, smectic, and cholesteric liquid crystals,
polymer liquid crystals, polymer dispersed liquid crystals, and polymer stabilized liquid

crystals as well as electro-optic polymers.



crystals as well as electro-optic polyners. 3 WO
2004/ 015460 PCT/ US2003/ 025796 [0018] If liquid
w@eopged4e0 such as nematic liquid crystals are BPGSBEUSAE3/025796
the electro-active material, an alignnent |ayer may
be required because nematic and many other |iquid
[0018] Cr ¥SliquiBerystals@uét dsefematig@iqhid chdls i, usedaythd ieiptrayctivio
di fferent focal |engths when exposed to unpolarized

matelriallg % gggnﬂﬁﬁ?ﬁ?%ﬁggﬁgfféqﬁﬁed’ e A@Gembit and hfaﬁg biRIRHEA crystals,
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both polREARIdnS ofNsht 283 fHRscAUITRR by Biith df GV Sfend, and e tbkiSt éscused at
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of the present invention are described i . .
comporppTRESEos aaseadi s aPTHERPd clsgro-agiys Maialy Unkks apmptie and

i ncorporated by reference in its entirety. [0021] The |
other cayomombquifl erystadsy shelpstems/lipad piyptals-dogtod |ha‘feoth9 ipelarigpeof nematic

vision correction for nore than one focal length. In
liquid ceytdlabvoidinpokl needtfer mbltiphelajary ef¢le@m-activeingaterial in a single

correction for distance vision is provided by a fixed
electro-@®ivedayekocal | engths for vision correction other than

di stance vision, such as for near or internediate

Vi § ERErEX% 8RR 18yer@ivRi A EM) KiE e itk eReablacN®d dlement of
UKQO]AUZY??g%a@F§, even 1n en%oé?%%ntsein whi ch di stance

Visjon.is provi . [ O { $003
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. .non-caonvent i og%l rtef ractive ..
which is herein incorporated by reference in its entirety.

[0021] The contact lens system may be multi-focal to provide vision correction for more
than one focal length. In certain embodiments of the invention, vision correction for distance
vision is provided by a fixed optic. Focal lengths for vision correction other than distance
vision, such as for near or intermediate vision, for example, are provided electro-actively.
Additionally, even in embodiments in which distance vision is provided by a fixed optic, the
contact lens system may provide electro-active correction of non-conventional refractive
errors in the wearer’s distance vision. This correction may provide the wearer with better

than 20/20 vision.



errors in the wearer's distance vision. This
correction may provide the wearer with better than
WQ@Qy020153466i on. 4 WD 2004/ 015460 PCT/ US2003/ 0250@BUS2003/025796
[0022] Where nmultiple focal lengths are desired, a
vi ew detector may be used to automatically determ ne
[0022] WheViRrd SItIPRADEA ldrthsQeK daireaivia defedion glay baawsed toe
el ectro-active elenent should be activated in order

i . . . f _active
automat%glleg%é%é{rgﬁﬁ% ﬁg&s fi’ﬁeo&%re{ Jﬁ‘f@clklﬂgeﬂﬂta@c&ﬁmggﬂ?éw HRNGERS-acti

_ _ aze 0 e wearer. The_ Vi'ew detector is
ctemen B bS5 E6) D08 el bt 600 e
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required by the wearer of the contact |ens system
length isTieedad mwhe steerct ond adiysth theaottageppplieditor the plegio-agiave element to
tracker such as a mcro-gyroscope or tilt switch for
switch f6ee M@Rkes degentiiig onl taevpeipeetition comgctive requirdthiyribe vearenéf the
one or nore of these devices. [0023] If the view

contact RRL SRt TR Aew @R@S{or AlTbe ol olinBGRIrial @9¢ tra®ker slidhl dsze
various sources such asS lasers, light emtting
icro-ol or i e iewAEENANBhe PEombination of one
Ticro g&ﬁ"? ?"3’%8 ﬁllngﬁﬁ% E(FT% ggl% ? %’ }9@}:’1‘2? lee‘g% oC bj ecf}s beei n%mvling\t\%ndo
ag deéer.rri ne the object's distance fromthe wearer
or moreph S¥C 814 %e tinme for a transmission fromthe

rangefinder to he reflected by th bj ect . .bein
[0023] v;i é‘&f@é Vighodatest 1y 8 ganggtipges, ‘ih%%‘@?ﬁ éJFr.lay‘Fﬁ‘élze various sources
rangefinder may conprise a transmtter and detector
such as toerp) leght ewitting diodess radie-frevengl otakies; MEgHIWEY e AT Ultrgsonic
single device can be fabricated to act in dual node
impulsed $o 1o04td am objeeytsing viewedmutl dhe¢rediethe objencdis@ncofromdhe
controller. [0024] The controller may be a processor,
wearer PAsEd OR IHRIBSSHL a ttaRiBiBkioh BdnCihe eatigkfindbr t€ b Refleb@ti by the object
contains at |east one nenory conponent. The controller

being V%H(V;%ﬁ I%IE((I: ]Legéig&?w bfYark : fﬂg@s The\thiieBlderRh8BEInhitise Arab Byaliter

e wear prescription for several
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[0024] The controller may be a processor, microprocessor, integrated circuit, or chip that
contains at least one memory component. The controller stores information such as a vision
prescription that may include the wearer’s prescription for several different focal lengths.
The controller may be a component of, or integral with, the rangefinder. In certain
embodiments, the transmitter of the rangefinder is an organic light emitting diode (OLED),

which may be translucent or transparent, causing minimal interference with the wearer’s

vision.



whi ch may be translucent or transparent, causing
mnimal interference with the wearer's vision. 5 WO
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is in electronic communication with the el ectro-active
el enment, either directly or via the controller. \Wen
[0025] thehd ﬁaﬁgﬁfddeﬁi@ lin geteatis céhmunichsor witlathel sergrokactive element,
produced by the el ectro-active el enent should be

either dirce‘é‘.cl{é Spﬁq éﬁeoco‘ﬁfrgﬁéx‘.j 8y Rerfink kSl Ahdd a6@bts ke dtd ¥ocaltiéth

rangefinder may el-ectronically signal the controller.
response f.o this sj I ; ead]

prodiuced iy WES AR ot i SR e s BB BB o FEERRLH S G lenetn
produce a new index o refracti on consi stent .w a

the rangbiion oSSBT EAITOHEH BEGR e & FERRY o sigh In
controller. The new index of refraction produces an

controllemdivspsrthardtagpaprlied tp iecsledtie-active elemenido Predise aypsivdpdex of
to correspond to the change in focal |ength. [0026]

refractiontoasiskierittex eisjoharysceptiomstored iy the memargwi theteootrolerpdipe
be a tiny mcro- gyroscope or m.cro-acceleronmeter in

new indE6f efAtiBmtprb®itss &y %‘ﬁ@@ria@e Sptial powediph thesloataet lens $yatest to
of the eyes or head may trigger the m cro-gyroscope

Iy Ju - 2| and cause a switch to rotate
correspc?ﬁrtg}t}ge{]&%?%eﬁg 5P (Eno il

eterm ned position settings, changing the

020158l R SELAR NI s T L by i

upon ctiono nent by
either the mcro- oscope.or m cro;accel er ter .
gyroscopg @ﬁmﬂ%&@%fﬁkﬁrwa?%%y% £ORtact fens S¥HF R P{naﬁhfép%n‘%age or twist of
controller may -be programmed to provide power to the |
the eyes arrged mapl &iggstthelpicragyrotroRe PERGrp-areelerprpptepand cause a switch
interrogated by the rangefinder to determne if a )
to rotatecthough prerdatersiine pasitioncsetitings.ichangiegyiiefeans ofithe ¢legiroypactive
following a predeterm ned interval, or period of tine

element t8 tN G Re e 8on. NBYt&IXRMIb6, Bpatedetetion pf toeemeanmtdnfdithelethe
may be turned off. [0027] In another exenplary

icro- | icrof YiraMedIBt Reitation $hth ASngefiddef, th
Fuero g?%?%%@%ng?a%g&gﬁﬁp?eo;ed to deterarrlione whet hg? tﬁe °

conr s UL SR i P ere et
may be iir?tglirg gaattédvbey tgg rasn%e 11(1) e? tg gé%lc(ljmqge Icftarc !nggr(]:tin %E]S%andcgl{]ection is
required. Similarly, following a predetermined interval, or period of time in which no eye
movement is detected, the rangefinder may be turned off.

[0027] In another exemplary embodiment, another view detector, such as a tilt switch,
may be employed to determine whether the wearer’s eyes are tilted down, or up, at a given
angle above or below a posture that would be indicative of someone looking straight ahead in
the distance. For example, an illustrative tilt switch may include a mercury switch mounted
in the controller that closes a circuit that provides power to the rangefinder, and/or the

controller, only when the wearer is looking up or down a predetermined angle away from a



the di stance. For exanple, an illustrative tilt switch
may include a nmercury switch nounted in the
w@ooiool4b@er that closes a circuit that provi deBCPUSEN3/025796
to the rangefinder, and/or the controller, only when
the wearer is |ooking up or down a predetern1ned angl e
horizontaMeAdditienilig, the YVEAtZA Pehs 3§ AndCEHMPAISP B Bd GRG%D fequirement that
hori zontal. Additionally, the contact |ens system may
an objec?ﬂpkéhxe@fﬁ Rt bPRRdrmc8Rat dighRRtfof idte prafeteiined pdivd of
sensed 1 n the near or internediate dlstance for sonme

redeterm ned period of tinme before swi tching occurs.
time be {?(ﬂsgfﬁnlgoc ol d be appreci ated that the

0SCO r.the tilt switc
[0028] 5 i Biidr éeris waﬁeﬁié%élwd@mo srroscqpsﬁa@f’?ﬁ%éﬁt s 38/
exanpl e, the m cro-gyrosco det ect rotation
used as g iswsieater indepgrdenbpba faRge iRlg BT amB) mwlarwxrﬁscope may
respect to the wearer. This eye position is
detect ratabroaftthy seartr’ aeycapttiog dayewaidanddasandgviihegspect to the wearer.
accordingly, the mcro- gyroscope nay change the focus
This ey@positith i€ lifiidatiOe a€ir 3 ehlpagednh rdadingead avéadingly, [HBGRB0-
venent and/or rotation of any contact |ens occurs
gyroscoﬁéJ %aﬂ%h % foE'§se®f A& EIR RS actVRIerhdhe tOVRAF OTsidd. | Nks

hi s novenent and/or rotation may be

nsifi f

00291 é’iwegwg Verre%ﬂﬁ o %%os%gty%ﬁia?@%&%r B Iofy B as
cont act stem be st t o nmaj 1)

when thsarsqafqréhn thiv/h C\YP%\/&PE%PE’HF‘&S‘F“ &”qatﬂ%{ A Y g“é% ?f%? by
‘Wwhich resists novenent. |In enbodiments in whi !

the weil ohieon ek SURCPEIGHE PHER AT HEGPRPHEIS RGBT | AGSrigy, the
stabilized between the pal pebral fissure of the

contact dynslsylem amy hestabgized émmaintaie thernosiiied 06 thergew dpigatopat a
the contact |ens system The pal pebral fissure, or

constan@l&ﬁlﬂlcﬁgwhlﬁlfl rdshhe ayedmads. [mserhibvelipents inowhioh thehee‘eyleteth)ats a
i s exposed nore than any other between blinks.

rangefu?@r hetabthdeR stANGRH bBkRen BRI pERPra fissipabpdblegtlids and to
I ssure perm ts the nost uninterrupted flow of |ight

preventgng% erréeélf : btﬂggﬂ of t%? LB gfamt h&e ARl RERIe, or

range er vver to rotatée behind the
M A T T
blinks. %\%&ifatlmgge ‘th %ar}/glef%ggg be;wéei the }yalg J’slgurgz Bgrngl%r} ee ];r{ors]td er
uninterrupted flow of light to the rangefinder. Concealment of the rangefinder, such as if the
rangefinder were to rotate behind the eyelids, may result in transmissions by the rangefinder
reflecting off of the eyelid and not the object being viewed. This may prevent the rangefinder
from properly determining object distances for correct focal length activation and prevent
proper functioning of the contact lens system.

[0030] In embodiments where the view detector includes a micro-gyroscope or tilt

switch, rotation of the lens may vary the orientation of the view detector. In this case, the



fromproperly determ ning object distances for correct
focal length activation and prevent proper

wo eove1sand ng of the contact |ens system [0030pPCT/IS2003/025796
enbodi nents where the view detector includes a
m cro-gyroscope or tilt swtch, rotation of the |lens
micro-gy¥83top@bitilk BRitel mnictite on thaf eyee haclvihevwhiat e tearer Lavks npsthe
case, the 7 WD 2004/015460 PCT/ US2003/ 025796

device ﬂEZ%reQ)r Aifel V\%&Rﬁeeﬁs& HJ:tEctstM‘AtttHé"'wgﬁ% i WA ®wd, E@tl\%.‘ﬁﬁ%e

he wearer |ooks up, the devi ce may
mPrODe %) %nlt eolt to erroneously detect that the wearer is
P p{ 5 B activating an inproper focal Iength

In one e di.ment. of t
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el ectro-active elenent 110 attached to a contact |len

lens syste@0l00Tae ap cketseactivieetpmenp d 1 Qaiached fooheantagt leay d2@ The Contact
confort taper 160 adjacent the outer perineter of the

lens 120a08 @tionallehee h20m{di eapen hfdadjadeapide ontey pérémeterefi thel coryfact
thinning a peripheral edge at the outer perineter of

lens 120t M@ CORH&E tapkiefisy B2Ekeatll By €iaAhiap b pedpieial bAGe amiic vewrice
senS|t|V|ty of the eye or eyelld to the

perlmete? (S)S g%c%&?a%{ le?{se gflﬁ%lﬂf&@ Y $6E kY RO QAR of the eye or

range I N 130 ch as described may be

eyelid toat[lllﬁ Sﬁcggﬁé‘%ehc a a% In;nso}lst %{ od &lher{’&g fioned at or near

e con "I ens systen1100
so the rangeflnd

(00321 {1 SonesTorY 130, Ehistied darremed Ay Pemiaesl TEha cgg}%?%% it 0

is worn, wth the rangefinder 130typ|call t hi
positionadhaier qgam@,h@rzomahmgrld@np&ﬂreu opptaglgnewsteny 1 'the fangefmdef
hori zontal neridian. Preferably, the rangefinder 130
130 is bbtsvean tHei palbol fisgrest the eylidushdn the eenact diwg spgemdO0iheorn,
hori zontal neridian and nost preferably is within

with theXB@edfinBUB0QypibilUSithie Abowlgdiss@sniats fong-finer depoees af the
nmeri1 di an. The rangefinder 130 may be pl aced at any

horlzon{aﬁgieﬁhlag' ?I'@@&Qlﬁy, thE BMRckHRdE 880 & within aBSutGAR GFGhinh€fifeen
. I'n Certain enbodi ments, the rangefinder

L T
degrees o% tl%qlfo%zgrlltgl r\rllvelartlcﬂan eV\ll'eagée nder YéOS may "be placed at any radial distance
from the center of the contact lens system 100. In certain embodiments, the rangefinder 130
is placed outside of the vision correction area of the contact lens system 100 to interfere as
little as possible with the wearer’s vision.

[0033] Once the rangefinder 130 is placed at a desired location either on the surface or in
the bulk of the contact lens 120, the contact lens system 100 may be stabilized to prevent
movement and/or rotation of the contact lens system 100 and to maintain the rangefinder 130

between the palpebral fissure of the eyelids when the contact lens system 100 is worn. The

contact lens system 100 may be stabilized through the placement of a plurality of stabilizing



[0033] Once the rangefinder 130 is placed at a desired
| ocation either on the surface or in the bulk of the
wa@oemkati4ed ens 120, the contact | ens system 100PCEHYSI963/025796
stabilized to prevent novenent and/or rotation of the
contact |lens system 100 and to maintain the
pieces 1408148 bh BERY thd 36htadd&ined 8. Theerpir pebipldry Einbedinenest thesre
eyel i ds when the contact | ens system 100 is worn. The

stabilizifRERE 14D NS B HeSAsADReianY, N80-8ifalirlaicegdidalionudthettve. The
pl'acenment” of a'plurality of stabilizing 8 WO

stabilizirlazg(,)][%r 3426 455‘?%{&(%%9% gégﬁé?o%sof he EGfst 140 Fys%éﬁ 160 wlEn the

e conta I'n certaln exenplary

enbodi nents, these_.  stabilizing pieces 140, 145

contact 1G5y Sietel U Srome o s by ity BreSERed O cop ARy S
The stabilizing pieces 140, 145 maintain the .

100 fronpratetingatihish Tody ange he rngetindes 430 & aaiefomepngRalpd jagation
contact |lens system 100 is worn on the eye,

behind tbeudysdidnt i al |y preventing the contact |ens system 100
fromrotating, which my cause the rangefinder 130 to

[0034] I OPALE viedets SpltekpIretbaboibahickness bethenadiblistayel fra the center
[0034] Prismweights typically increase in thickness

of the cfifact s iR RLs. A HRBES poftiik b theGRREAReigf cohlr GieMéwaeat
ens |1 ncreases. The thicker portions of the prism

eyelid a?"@%tgt?lli%eﬁfégé %‘E&tiohﬁ;‘?y &&Wﬁg a BY &bk iﬁ%@?&eh i85 hORS base of

creatrng a concentration of I ncreased nass
at the _hase of . the contact lens. 120 _Alternati.vel .
the con 4 GPP PRI TR Lm0 PYPNG "Bt Bt e Yaperor
~ superior and inferior surfaces ofF%ge cog{aq&,@gns
and infeyipt suracefeefrtBasepdt ing Ridssdesteasskthickpsss ps thedpdikdstingsfyom
the center of the contact |ens increases such that the
the centepqfehe comtiadt teame inceapedsi sush atide2@petaad lowerteaelidy ssyeeze the
towards the eye's surface in opposite directions.

contact [0 &Pfardd the bpaib sirbee appppesitatiecttivhat t he stabili zi ng
pi eces 140, 145 may be of any shape and size adapted

[0035] t © 1543Rid UeZ@plebRitcaandtald sthiiNSing Yicedm 400 04 5Mnb OUbf any shape
substantiall'y interfering with the vision of the

and sizepl eétgé tﬁ%@?ih?ﬁ@%kﬁaﬁ%ﬁﬂ%&%& @@%tkﬁ)fut Iuﬁ)@taﬁﬁﬁgj ih{e%iieﬂﬁg with

own I n , are shown as “single,

e i B R RSB BB B B AC s
shown i?ltFaIlgi. I1,i aﬂ thoweli aes(:sienséle{:l rcrregge ?ghatpgd Blreggsl;l S(:hee c%ntact lens system 100
may be stabilized by a series of several smaller stabilizing pieces arranged to produce a
similar stabilization effect. In this way, it should further be appreciated that any number of
combinations using one or more stabilizing pieces to stabilize the contact lens system 100
may be incorporated in various embodiments of the invention.

[0036]  As shown in FIG. 1, the contact lens system 100 includes a fixed distance optical

region 150 for the correction of distance vision. The distance vision correction provided by

viewing through an area of the contact lens system 100 in the fixed distance optical region
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simlar stabilization effect. In this way, it should
further be appreciated that any nunber of
W@ oomionsbé ons usi ng one or nore stabilizing pi PCEES1003/025796
stabilize the contact |ens system 100 may be
i ncorporated in various enbodi nents of the invention.
150 is in hOBB6] tPSe&hPitive RisfnGortkstidrhgrogidad by the edevsrosacsive ple@Got
' includes a fixed distance optical region 150 for the

110 for f&coaﬁ { gthts Qthe? ftha?l'd?étﬁtae %des iTYgethh ehadk atcagsaky i tt@notal
orreCtion provid Vi ew ng through an area of the

oo 0B RSB B S g i i

addition to eI tro- aCtIVﬁgVISIO? gonrec |on Cﬂﬁg
active elgggent 140 syeciortall Rriany &oapl T AP L] it
ot her than di stance vision. Together, these areas
applied votagte stext Bowipgirengie e elskp Bt v demeothe @éﬁg sg?tftﬂﬁ%op fcal
contact |lens system 100. In the event that the
region 150 slidtwsothe &@hiey & centmento b o visemeotrgcticp for digiangmyision.
reason, for exanple if a | oss of power caused the

antmrﬁ‘tﬁ’é’diﬂsﬁﬁcé/ﬂhﬂ)ﬂQﬁltﬂﬁ@t’tﬁﬁtﬂﬁcﬁdse\ltbs@ @f b vBitglcothetion could have
el'ectro-active elenent, the fixed distance optica

OS¢ @)@aﬁcﬂ;ﬁ@r € fhelefecEBtctiPé!BlementiA08yere to fail
dangerOlES &)hgézlu;%(%ﬁ’glé%hi On O%O Stlancee Vi si Onl K/H| nt ai ni ng

hil th t ance gl sll on is inportant because | oss of all
while 9“@?85“@% Y& on could have danger ous consequences

, i f Iectro- ctive . ele

10037) 7 §heambadt S 42 MRaygperist S abepr il Shin ?R“Cgl"’??‘%b%
The contact |ens 120 may conprise either_one or

non-optiofpogtieno gf the cpaiaetilens IZAFORtAINGGR-BHE Pertosr the gRtic P‘Pmt’ﬂ é“d“des
contact lens 120 contains an optic portion, the optic

the fixeddistahcnoptical iegies 150 hétheicraidctdent syaica Yok I'I@ﬁlnoflé’@ﬂé gortion of
150 of the contact |ens system 100. The non-optic

the cont&Q ﬂéﬂSQQO?fovuﬂd%&n&ﬁmh&ﬂtsuﬂa;ﬁm’sfoiﬂﬁ gontavi ldessyseoh i, ead may
support for the contact lens system 100, and may

include B%&ﬁtg&g%%ﬂ%ng@&%s sh@bidsi 2i MSul &Ce@)‘ﬁrel;fh%d, Addevek tthat in
shoul

e appreci at ed, however, that certain
.. e di tRouch i
certain efnigrlgegl gﬁ:“‘t l;hie eé)lg%e c?)mac lgﬁ %ﬁﬁ%hgt hese A lﬁ??ﬁgﬁ t%ls ugh in

these eré#o%%t%%ttﬁfvﬁéﬁiéét?%t%‘f L abatfgvaﬁv g2 Byl o
lens 120 which covers the pupil.

[0038] The contact lens 120 is substantially circular from a frontal view as shown in FIG.
1 and has a concave side suitable for matching the curvature of an eye. Size of the contact
lens 120 may vary depending on certain physical attributes of the wearer to be fitted with the
contact lens system 100, such as the age of the wearer or the size or curvature of the wearer’s
eye, for example. Typically, the total vision correction area of the contact lens system 100 is
substantially circular and is about 4 mm to about 10 mm, preferably about 5 mm to about 8

mm, in diameter.
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[0038] The contact lens 120 is substantially circular
froma frontal view as shown in FIG 1 and has a
weoongavaesi de suitable for matchi ng the curvat B€BEUSI00H0R5796
eye. Size of the contact I|ens 120 may vary dependi ng
on certain physical attributes of the wearer to be
[0039] f i Eleeglicwl fowel ety bendvaddd toeinselsstst-autive @Bmentit 10, as weHas the
age of the wearer or the size or curvature of the

rangefind&aARBBMand coY&ier bP hFRKADPERforR beRed 6urdel©0] ichls a battery,
vision correction area of the contact | ens system 100

capacitoi& %r %ﬁrl]%P %Er)x%}t s'tc?r%é% degch%l‘jlt& gf(z}@iﬂg th St%é”‘&ﬁ ct ferrhg?}slttégn 3H@UThe

erera t'o about

dj aneter. 1 2004/ 015460 / US2003/,025796 0
conformg} RASYeH SRR 8%9“& tﬁl&%@&%‘ﬁﬁ% SR R LR IRERE ho b The
el ement 110, as well as the  rangefinder 1§O ag? -
power s@pR F) ay bejing shapsd aryl affizethiodhegpntaclens 120 gpisidefghe vision
such as a battery, capacitor, or other power storage
correctiahearea; evhi¢lomay xgregsl the wetght hithe powarsoureargyeslysiceass thgontact
The confornmal power source 190 is a thin filmforned
lens 120, ¥ithbe: inkaBAnOWith e weantctisioand shafld bEheprepiatedrthat in some
source 190 may be ring shaped and affixed to the
embodiﬁ%g,QH%$ﬁ%oﬁ%Q 196/l 46t B riﬁ@&a}ﬁécﬁ ibaDins@ad 1R§ bk @ffixed to
ar ea, Ich may spread the weight of the power source
evenl v ,aCr M :
the contfof T 2B SphRFerEe A 1 825 SAtbathR L s of the
appreciated that in so embadi nen .t Quer.
pover sqGr £90 7y Dyt HCoBROTRHG LR BEEE Yritide s MRS leps system
affixed to the contact. lens 120 as_a stabilizing
100 andpnaintainithe rangaiipdes 430 BeHysen w@maazeb{ai BSYES-ght of the
power source 190 may be act as a counterbal ance to .
[0040] f ufThh@owst stvirdei 198 nodyeprovide alsetricalpoveey sthigh has heemprgviously
mai ntai n the rangefi nder 130 between the pal pebral
stored shidBasUn @.baft&Q4 Mitelilrevelgyeae pswer oarckAOOMay q@noeit dmetic energy
el ectrical power which has been previously stored

from mSHEEnRS the efe RS 18dtHc ek (AL MOk mebhiOVBIvesdor Ce
190 may convert kinetic energy from novenent of the

i | BG5Sty 8 £ih &6t &QiPRENGU ARlecti
iU 5510 0 USRSl
only, thin fil of .transparent pi I ] c ot
potymeS e T S RIEB<hF GRERGHF g
electrici%y ugigg a(t:hoirq \éﬁgt?){f(%paicogelll plrgc%ce(li rt]rto(r)n, by way of example only, transparent

=t

photovoltaic polymeric films.

[0041] The electro-active element 110 provides electro-active vision correction for at
Jeast one focal length. This may include electro-active near and/or intermediate vision, which
are the most common focal lengths required by a wearer needing vision correction for
multiple focal lengths. Further, intermediate vision may be either or both of near
intermediate vision and far intermediate vision. In these embodiments, distance vision is

provided by the contact lens 120, with the exception of the use of adaptive optics to electro-
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electricity using a thin photovoltaic cell produced
from by way of exanple only, transparent
wW@b@toviabd ai ¢ pol yneric filnms. [0041] The PCT/US2003/025796
el ectro-active elenent 110 provides el ectro-active
vision correction for at |east one focal length. This
actively masredtmohudavakiond refradve vromiedhe woattOs disaher visidn dy @ctivating
vi sion, which are the nost conmon focal |engths

only cert#l ?d)ﬂh%ﬂs bYtha e MEed-8dtiveeRandhE Elisidfing abi-e6iventiofa refractive
i pl e focal lengths. Further, internediate vision

error m%r&:@tt ik %g{ rQVisRALD thfterrlﬁéH 20/201L Hﬁgcll RcRidnlgSéRR @Rl the

ernedi ate Vi sion. hese nment s,

di st a e} prOV|ded by the contact Iens 120,

Wemﬁr%W?ﬁmqﬂE é%?gﬁgpgﬁ of the use of adaptive optics to
ectro 11 WO 2004/ 015460 Eq(o“rr US2003/ 025796 act | ¥> ﬂ}/

[0042] ofife grearsd econpeneronalT K4 HREYISRE @regio propyigd by e

wearer's di stance vision by activating only certain
electro-guive ickameenb 1 1Q inay be asclaras-2aor pmalles|thanethe visEn; qerneationggea

non-conventional refractive error may correct the
provide@®a itigy figedwishes opticad edgi@r 13hdn aﬂlb’aﬁ(hne embbdinzemt in which the

including correcting the wearer's vision to better

area of @he %[éc?relaéﬁve 41804111 10 ResnaiRa Ak thdexianitatde dpeiod resish €50,

for vision correction provided by the
r
the elec?h%%flée?d?ﬁ%%tvl?ﬂ21’5%?5.5‘2%*%% PRl (R SR S gy entered
the.fixed distance optical region 150. In at |east one
iment in which the area of the electro-active
ment 110 is smaller than th xed di stance éi.cal
[0043] 7 e R R ABSTbOE RENBIG Bt BYaltionyEe ElebRem I EOY IR 15
| east a portion of the pupil, and is preferably
encapsudaed prietio affeching i the pentactleny2P. 1An exapplg of an encapsulated
enbodi ments of the invention, the el ectro-active
elementel 1@nie shovld i FIS. 2 ene emwbmiedalp;ﬁévo of the cattactdernisrysiem (09
the contact I ens 120. An exanple of an encapsul at ed

shown Bl EEENt A kdfkules] 15R0MAINS Mhddlbztra2adive @lepicns $1(: €THd amelct lens
view of the contact |ens system 100 shown in FIG 1. A

120 ma%@@ %l@edlaﬁéurfﬂgﬂé @Ap@ﬂetﬂﬂ? s%kfr‘ Blak Qle%f)éu\f@l B8 '@I?éibbseh]@ithm the

he cont act ded around the capsul e

bulk of ]t'he contact peng E]fd fh%ecaﬁﬁl[fg' i‘iﬁs’sﬁﬁ’st&ﬁlaﬂ& TREAAG A ik g&a[bté(ﬂ%

receive the electro-active element 110. The capsule 115 is optically transparent to light and

over th

allows a wearer to view through the capsule 1135.

[0044] The capsule 115 is preferably rigid and may be constructed either from non-gas
permeable, hydrophobic materials or gas-permeable materials. One example of a suitable
non-gas permeable, hydrophobic material includes polymethylmethacrylate (PMMA).
[0045] Suitable rigid gas permeable materials include methylmethacrylate (MMA)

copolymerized with silicone acrylate, or MMA copolymerized with methacryloxypropyl
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bul k of the contact |ens 120. The capsule 115 is
substantially circular and is adapted to receive the
web@antae@cti ve el enent 110. The capsul e 115 iBCT/US2003/025796
optically transparent to light and allows a wearer to
vi ew t hrough the capsul e 115. [0044] The capsul e 115
tris(trimdtFoxyEi&iney alr1s), rfbﬂéxdn%[kd MBJA-TRIS @opéd with edo@inidigicrlfateds a
non-gas per neabl e dr ophobic materials or

particulaﬂ@%ulpa%ﬁ@%ﬁﬁ aﬁﬂe%{l{c@%ﬁ fo @cﬁﬁ%m ©. of a suitable

ropho mat er i al |ncludes

00461 eTERREL R LAl B IR g Apen el gl s

I riz Wi I i con r |
flexible @@w@&ﬁ%gélneﬁqa]@%}%épﬁ%@@ eot)(%:;cgl?lg By I‘O%ébl g@atenals%ude for
2004/ 015460 PCT/ US2003/ 025796 tris(trimet hOX\}/rE il ane
example (REINSY set polymex Adsbeels wvh-a¥ RyGodgbyl méthierylate (HEMA),
fluoronethacrlyates is a particularly suitable gas
cross-link&t with bitleer Rettydene dimdéthicrylne (EBDMEA) or didend §9dB] The
contact lens 120 may be constructed fromrigid gas

monogetR&Tr YRAES DS rdr@ihc@ﬁe Based b&?’hﬁksesubﬂ dg p&zmbﬂe@hylsﬂoxane
materia Exanp es of suitable flexible hydrophil

(PDhﬂDnaterlals i nclude, for exanple, therno-set polyner
hydrogel s such as hydroxyet hyl nethacryl ate (HEMA),

H . Lnked with either et ene d| t hacr
(0047) ( EeRige 5IE hyPERLe oy Beicefi rodap s o iedBie diia o
or silicone based po such as
addition fhoss drsebadsare Rk E@owre md%s)contp@dm arpfpeneEllyg el these
hydrophilic, gas permeable and.non-gas perneable
materialympee be asesl inany seidbindtom fopcarsbyetidedidhe erpgularl &5 wethe contact
known in the contact lens art. Generally, any of these
lens 120n&fosveved, a rigid; hipéropisbic anmd/@nyatexpndsif capsutninfcombination with
construction of the capsule 115 or the contact |ens

either a A28 gadoéable canthdt Wrid or AYTEKHIBRIr6ptARE C HtactBing iPprefired.
capsule in conbination with either a rigid gas

[0048] peﬁlrg%%l eﬁn&ﬁﬂh&% tﬂeelﬁﬁ%e?gld@r i jOe X4 ?Eﬁ ab MR BRR ke Gnd the power

ont act ens 1s pref er In sone

e, R LS S BB, s
all electrgglgrs?lélfqg)ggéln%s g tge gontact ents rg?stgrlnel% ra?e &%“ée{u\{eed llel ltheenc%gsule }?5
This may have the advantage of decreasing the cost of manufacture as the electronic
components can be manufactured and encapsulated separately. Additionally, the capsule 115
may be constructed of a hydrophobic or water proof material, or sealed with a water proof
sealant, which may provide the advantage of protecting the electronic components from being
affected by tears or other secretions of the eye. If constructed separately, the capsule 115
may later be attached to the contact lens 120 to create the contact lens system 100 without the

need to separately attach the rangefinder 130 to the contact lens 120. It should be

appreciated, however, that placement of the rangefinder 130 in the capsule 115 is not required
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all electronic conponents of the contact |ens system
100 are contained in the capsule 115. This may have
w0 bsatbsent age of decreasi ng the cost of manuf BCT/USBOXE25796
the el ectronic conmponents can be manufactured and
encapsul ated separately. Additionally, the capsule 115
and it maBy pRReE Rl liaie bier afthacdnyalt tape dBO ouidewdtiercapswol 15. In
material, or sealed with a water proof sealant, which

this case,'{ﬁé’raﬂg&\{ﬁdé? %é@% BRYRMIAE thefledtRActivt bRehchhEl 0eVig conduotars

conporients from being affected by tears or other
. secret.i.ons_ of : t t he

which paSEl i ¥ § iaflfe ghiuuctaly 1% B AERERGLEL0. N
120 to create the contact .SysStem.,100. w u :

(00451 1dBdos CoRpHIAD: §° SO AH e ot Aol sh IR Stk dSingte
contact lens 120. It should be appreciated homg%fréﬂl

stabilizingipaece & cawh as a singlertabroff gepisiy Beigh dor srapple, fopfabifige the
115 is not required 13 WO 2004/015460 L

contact 1RCEYHSAMIB, 023d86a partidn pf themingheestatibizing pigay HheisdyRiFalb
in the contact | ens 120 outside of the capsule 115. In

attached bBlo$ 1688 6rizdna nieaidgafdf figeconiadOlens 32@nAe stiosch indIGh8, the area
el ectro-active elenent 110 via conductors which pass

15 obstufed thigineRBinaciddiiena sladliise pieces
oftheco%l %&tl?g%%%ﬁg%?w{%éﬂ 8049] Ilﬁﬁgorre ngrr‘oodli mer?ts, as

. sh in FG j i .
e AT iy b P By Rt 001 0t provie
) sl ab-of f .or prism wei .fo a tahi i .

opict o g s AR 5D o RL s by Bt e on
the single stabilizing piece 345 is %gl C.a}IPI\y. 1

correcticat mait bepprtienlasy advantaesqus i pRRLICARPNSHICh atpietasian ff aRer low
|l ens 320. As shown in FIG 3, the area of the contact

light setligssfcs gsaraphe 300dquotasert lighit) prpdisklation tay gxpangd|theipyy! outside of
additional stabilizing pieces is decreased. As a

a small ¥iSisH kbiredioh AFQEIT aabstactdénd dysteandiacteatimnihe pyssitslity3gdlurred
may be used to provide optical power ‘for vision

or distortf Vi§6hi on. Availability of additional lens area to
provide vision correction may be particularly

oosn 2 EAPREFA BB LR, 5 I, S
S T
attachedépzlg&nc}nﬁ?lﬁng F@&t Iith%ac%,Qﬁe go%%sz:it Pe!nls is3tls¥en? f408 gsustcz{b?lcljzed%g/ a
truncated contact lens 420. The contact lens 420 is truncated along a chord 470 which is
below and substantially parallel, within about 5 degrees, to the horizontal meridian of the
contact lens 420. Typically, the chord 470 along which the contact lens 420 is truncated is
outside of the capsule containing the electro-active element 410. Preferably, the chord 470
along which the contact lens 420 is truncated does not touch any portion of the contact lens

system 400 which covers the pupil when the contact lens system 400 is worn and which

provides vision correction to the wearer. Typically, about five to about fifteen percent of the
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[0050] In still another exenplary enbodi nent, as shown
in FIG 4a, the contact lens system400 is stabilized
WO pooaf1#ba er nati ve manner wi thout the use of PCT/US2003/025796
stabilizing pieces attached to the contact |ens 420.
I nstead, the contact |ens system 400 is stabilized by
contact lefs 420 HAG Bk @fin6Aat 19 Gtablleshel@itacT s syntira d00,| athugfP@ofesor
truncated along a chord 470 which is bel ow and
less of hSUBHAR N Abb Yo 36 AuhElred Viskl b tRbRkicTurdegoeasds boiEne
ori zontal ran of the contact |ens 420.
Typically, the chord 470 al ong which the contact |ens
420 is truncated is outside of the capsule containing

he el ectro-active ele 10. r apl . d
(00511 4 Auncaion gt WRICOMPCHERS U ALt 4 BEie? -HF%%‘?@%%%%
does not touch any portion of the contact ijl]stsysterpth
contact lehd Bysitrn &0 cod eraintain dheyapsd IWQ%W%%P%EQIP? sure of'the
system 400 is worn and which provides vision
eyelids wheh FRcioneiat Teas $semv(l is morTy plicaatiyely aine or mary stabihizing
about fifteen percent of the 14 WO 2004/ 015460
pieces 44%@&0&4%3 QQ%ZJ?%%? Bfism GRS tmdyetsusd@ th coybibaticnrwitc tieed
to stabilize the contact |ens system 400, although

truncatedgpon?aé:? fens 4%& Sis Aov e FENURGD fin@is sthBRiz8Be dogtdct 14AS afsetin

€ parti cuI ar vision needs of the wearer.

005 Tru c

400, Tn greprtog et pikefipn SRR P bl Suck h AR o prism
system 400 and mai nt ai n nder

weight mayéaeﬁapﬁwrtaﬁherqog%trlsn i Q‘H’éﬁ 3&? a&gl%tg%gﬁ ﬁ gt fe Batact
| ens system 400 is worn. Alternatively, one or nore

lens systsmaﬂl@DIwMemQrOV}ﬂﬁ%Elé@n4ﬂgeCt§>ach as slab-offs or prism
wei ghts, may be used in conbination with the

[0052] trIn@atdcknatavineats, sersasa?ifen visos herwrtion feragreary, ofiag electro-
further stabilize the contact |ens system 400. In

active cdncP 185 bRt Maaditionalle rédquires abirenion f pstegnertiail, therdontantlens
such that a slab-off or prism weight nmay be attached

14 SirMet IRMdtrated &1 FRPAL. N thére earbddiments
SyStemI{i% él%gmgg]ﬂ&gg%né ens syst gm 4063\/\/ni ch provides vision

the cont@ﬁ ! %\%};’I%T?Ig OE 90 s?gtlﬂtléela t§ ?r[aﬁrﬁblﬂ BB ARRA S theStHﬁB a4 480 of

orrecti on a wearer of an el ectro-

the cont%%ﬁ%xé%@ﬁgggﬂa taalg)t%?nz iR tgl%nl]o? golntolg%{x] atng?f{n%gyhg(?sPreferably,

ens

wearer.

the toric axis 480 is set prior to placing the rangefinder 430 on the contact lens 420, such as
during the initial manufacture of the contact lens 420. Alternatively, the rangefinder 430 may
be placed on the contact lens 420 and stabilized first, followed by orienting the toric axis 430
relative to the orientation of the rangefinder 430.

[0053] In certain embodiments, the contact lens produces little or no optic power and the
distance vision correction provided by the fixed distance optical region of the contact lens
system may be provided instead by the capsule containing the electro-active element. The

capsule may be manufactured and surfaced to provide an optical power for distance vision
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system may al so include a toric power as further
illustrated in FIG 4a. In these enbodi nents the
wW@E onaci460 ens system 400 is stabilized to nmai nPEi/NS1008025796
orientation of the toric axis 480 of the contact |ens
420 as well as maintaining the |location of the
correctionatigefly.nde cho¥dlin RGeS ghabbntact 1¢dses & eltittS28xbastABGRdI of
set prior to placing the rangefinder 430 on the

hydrophRHh#6kall f%ﬁ%n%?a(}m SHEh@Be caPstleBF0! HRich Mdyl 1@p tear flow and
manuf act ur e the contact l'ens 420. Alternatlvely,

t e I
decrease 81 SRV SIS0, Moo BEEGIRke 25 Rk Atk B
ri¢c axis 480  relative to e orientation of the
“WmﬂegﬁhﬁéYPHHSFmﬁgb ‘P@ﬁé@?nF ég?tain embodi ment's, the
contact |ens gr oduces |little or_ no opti cﬁiovver and téw
[0054] (i ThaprnsulgidSP bps edits Of CBivaproVhirads Byfaced o greatg an index of
di stance optical region of the contact |lens system
refractiomdlyat nentqires wipdmcriptivatad sl Wearehfer dspwot eismorcoaeetiang Tlige
el ectro-active elenent. The capsule nay be
embodiri@ I Yhaeh Ul Eids. mds § vaifsaeibOtwhiph BvHol dispesed in thedullpeiivae
for distance vision 15 WD 2004/015460
contact llgﬁ;r /bhjt?i?a%gés%%ﬁzgﬁied%@rar ShaldcPRnSbKiRGLEY Thé\SortAQ Wehsisfstem 500

5, the contact ens is a skirt 525 constructed of

may be %%%LZ }!5%%) %ﬁhgﬁ Wel E anHH)r ﬂuﬁ#e{ﬁgn% ﬂlgrég Enner as

e’I p tear ow an ecrease
X sensitivity to the capsul e 550. The cont act
descnbeﬁ&isgwgﬁ i°rt 525 is attached to the capsule 550 only at
apsul e's outer perinmeter 527. [0Q054] The capsul e
[0055] 55@ sitlbothen erafiodmets, g (ac it g CEHCALPORGF Phibe goRtget lens
create an index of refraction that nmatches a
system mpagbe pioyided by afcombmatien péthefcontadh lsnsanddhe ¢apselg. For example,
correction. The enbodinent shown in FIG 5 has a
the capsORG4 e Sbfcathiotiavé sn idex df syfasteh aml flivedbnthe tafk dfecontact
contact lens, but rather is surrounded by a contact

lens alsd Eﬁn$!ﬁi fnﬁe@%ﬁacﬁrd?le g thd RARes ¥SleaBR RO ARYe ARlitive to
stabiTized by slab-offs, prismweights, and/or

provide Eiglgcgg?h a%@e b{)} ﬁg’h}g‘%‘i&%‘ c%&g Be cﬁﬁanc%eﬁﬁégl# bede SHeafiphere.

er e iments, the fixed distance

a wer of the contact |ens .
roose] pF S e a6 BTG R RYBRE AR ot ppation.
ﬁ sul e. For exanple
all of Wth have been discussed in thé exemplary embodiments herein, various other

methods may be used in stabilizing multi-focal and toric contact lenses. Accordingly, these
methods when applied to the embodiments described herein are considered within the scope
of the present invention.

[0057] The present invention is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the present invention, in addition to those
described herein, will be apparent to those of ordinary skill in the art from the foregoing

description and accompanying drawings. Thus, such modifications are intended to fall within
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the capsule may be surfaced to have an index of
refraction and placed in the bulk of a contact |I|ens
w@bk®a/okd90 ng an i ndex refraction. Toget her, theCT/N82008625796
of refraction may be additive to provide a fixed
di stance optical power to correct the distance vision
the scop®bf thb €olNeanetippeh8a@bahinist Fantbed, dltheigh pipy preseat exventier haseen
addition to prismweights, slab-offs and truncati on,

descnbe@ IhlareiEHc it Shedxa¥ea paeBuldi BEplesestatidh ih fﬁ@aﬁmffﬁlleaviyonment for
nmbodi nents herein, various other methods may be used

a particu g@ @?,lt 3)? gql r&? Rfﬂﬁkagrﬂr skiflGRkhe I a&\%ﬁ\gﬂplrel: n‘f%ﬁqﬁs ds@fﬂ@rﬁ:%s is not

ese " net ho |ed to
.. ts d bed h
e SR L B St B FER %ﬁm%@en‘s%&elzieny%ﬂ%ber

invention is not to be limted in sco

of envireyyeents fos amiygBPIHof PYIPORRSs eXGeprEnghe e aﬂﬁ‘%&?& E‘Hfh below should
various nodifications of the present invention, in

be constacdiih vizw ¢fdhe fubldeeathi@sd spitibof the peisent inyenfionas disglasediierein.
to those of ordinary skill in the art fromthe
foregoing description and acconpanyi ng draw ngs.
Thus, such nodifications are intended to fall wthin
16 WD 2004/ 015460 PCT/ US2003/ 025796 the scope of the
foll ow ng appended cl ai ns. Further, although the
present invention has been described herein in the
context of a particular inplenentation in a particular
envi ronnent for a particular purpose, those of
ordinary skill in the art will recognize that its
usefulness is not I|imted thereto and that the
present invention can be beneficially inplenmented in
any nunber of environments for any nunber of
pur poses. Accordingly, the clains set forth bel ow
should be construed in view of the full breath and
spirit of the present invention as disclosed herein.
17 WO 2004/ 015460 PCT/ US2003/025796 W claim 1. An
el ectro-active contact |ens systemconprising:. a
contact |ens;
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an electro-active elenent attached to the contact
| ens; a view detector attached to the contact |ens and
wono@loesteo oni ¢ comruni cation with the el ectroPaTiiSy®3/025796
el enent; and a power source attached to the contact
l ens to provide power to the electro-active elenent
We claimnd the view detector. 2. The el ectro-active contact
| ens system of claim1 wherein the view detector

1. AOHBLERRive BoRAAGEH Y compribhify; €1 €CL T o- act i ve

cont act ens syst em cl ai erein the view

Eatcbgr conprises a tilt switch. 4. The

(foél "™ctive contact |ens syst emof claim1l wherein
the vi ew detector conprl ses cro-gyroscope. 5. The
28| eBRATORCHYS FloBeRAtiaghad tp ni?ﬁ'?’of claim1 vvher ein
the power source is a conforrml battery. 6.
aviewtdetsctar attaghed M@aéﬂntﬂ@d@SW§tl% pleeffond¢ fa@rmn]}n&aii%@rth the
conprising: a neans for stabilizing the view detector

electro-dveivevelement; p@d pebral fissure of a patient's eye when
the contact |lens systemis worn by the patient. 7. The

@Gburb & ASachYS AL 0bntadtaéd¥t6 pydedespdwer e th¥ridtsrofative
stabilizing the view detector conprises at |east one

element%&ﬁmmggt%ctg{tac;hed to the contact lens. 8. The
ontact [ ens system of claim®6 wherein the neans for

ta vi.ew d tec 0 I

2. 'Etr egecélfofacgg? & %cé l?ng s?f O {aéncltcl X ﬁélﬁ?fl%% (fe?e%{org,gﬁlpnses
2004/ 015460 PCT/ US2003/ 025796 9. The contact | ens
%%g‘%fiﬁdélf claim6 wherein the neans for stabilizing
the view detector conprises a truncated contact |ens,

3. Theeeledtro-astivoporitags lors sysiemcdstaimt] Wegreinithe yiewrfielacéqy comprises
along a chord bel ow and substantially parallel to a
honiswack.al neridian of the contact

4. The electro-active contact lens system of claim 1 wherein the view detector comprises

a micro-gyroscope.

5. The electro-active contact lens system of claim 1 wherein the power source is a
conformal battery.
6. The electro-active contact lens system of claim 1 further comprising:

a means for stabilizing the view detector between a palpebral fissure of a patient’s eye
when the contact lens system is worn by the patient.

7. The contact lens system of claim 6 wherein the means for stabilizing the view detector
comprises at least one prism weight attached to the contact lens.

8. The contact lens system of claim 6 wherein the means for stabilizing the view detector

comprises at least one slab-off attached to the contact lens.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

| ens. 10. The contact |ens systemof claim1l wherein
the contact lens is manufactured fromthe group

woaonsisdeng of gas perneabl e, non-gas perneabl eCTAaR2003/025796

hydrophilic optical materials. 11. The contact |ens
systemof claim1l wherein the electro-active el enent

Tise @atcalenedystamh bhilaind6 edesdin theansane édrachbiliziide view detector
contact lens. 12. The contact |lens systemof claim1l1l

&ﬁﬁﬂrﬁ:b{‘all {rﬁ'ﬁcsg%%ﬂta%t lefis, GHRpdih HPbRIHnAT the é’dn?dcg lens is truncated

material. 13. The contact |ens systemof claim 11
erej [ : [

R T R R B e R A S
the view detector is contained in the capsule. 15.

A% contact lens systemof claim1 wherein the contact

| ens provides a fixed distance optical power. 16. A
e enmgnct tsns siskarn gf elaine L seherain detcop@cilent apanuggetured from the
system conprising: encapsulating an el ectro-active
giloepreotsjstiag df gést perimeaige.trve-gan papsablet &l kideophilic emtcal/e

el ement and a power source to provide power to the
gheehko-active elenent to a contact lens. 17. The

met hod of claim 16 wherein a view detector is attached

'g‘ﬁee L8eack RAL Scdkerh BPSIaBRY viHMEein et HBL REVOEleh®nt R contained

ctronic communication with the el ectro-active

elenent. 18, T Laim 17 wherein the view
upi st %ﬁ%r%‘%lggtéeg?‘%ﬁ‘%gﬁg‘é?ﬁﬁ ar. 19 WD 2004/ 015460

LR CEeret 45, Ths et el o el n a7 el
Pt © SNt

The contact lens system of claim 11 wherein the capsule provides a fixed distance
optical power.

The contact lens system of claim 11 wherein the view detector is contained in the
capsule.

The contact lens system of claim 1 wherein the contact lens provides a fixed distance
optical power.

A method for making an electro-active contact lens system comprising:

encapsulating an electro-active element; and

attaching the encapsulated electro-active element and a power source to provide

power to the electro-active element to a contact lens.

The method of claim 16 wherein a view detector is attached to the contact lens and the
view detector is in electronic communication with the electro-active element.

The method of claim 17 wherein the view detector comprises a rangefinder.
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19.

20.

21.

22.

23.

24.

25.

20. The nethod of claim 17 further conprising
stabilizing the view detector on the contact |ens

woetmwmamea pal pebral fissure of a patient's eyeCnusmo03/025796

the contact lens is worn by the patient. 21. The

met hod of claim20 wherein the view detector is
‘BiedRéthbd 6€c1BYn &1 LdeRintie 3w &asdior 19 BACApEHIaRY Wailght electro-
the contact |lens. 22. The nethod of claim20 wherein

&Q@egkgﬁhpetector is stabilized by attaching at | east
one s off to the contact lens. 23. The nethod of

l i gh?ﬁ?ﬂ}é\q g?fﬁlﬂ%r C%lifalﬁ\ll‘tlﬁlggt %lﬁﬁzm Stléa\?llc#e{e%l%g OH¥he

chord belom1and subst anti al | arallel to a horlzo tal
FRBHCHICRR DR eeha DAGRPAL HSSHE AL 2 P%Hemﬂf‘éeﬁ’é‘lel%ﬁe ANRAL SEnfys
16 wherein the electro-active elenent is encapsul at ed
wotnHiyrthepatidngi d material. 25. The nethod of claim 16
wherein the contact |ens conprises a hydrophilic

Tied ethad of clalin 20 wherein the view detector is stabilized by attaching at least

one prism weight to the contact lens.

The method of claim 20 wherein the view detector is stabilized by attaching at least
one slab-off to the contact lens.

The method of claim 20 wherein the view detector is stabilized by truncating a portion
of the contact lens along a chord below and substantially parallel to a horizontal
meridian of the contact lens.

The method of claim 16 wherein the electro-active element is encapsulated within a
rigid material.

The method of claim 16 wherein the contact lens comprises a hydrophilic material.
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