METHOD OF FORM NG A MULTI - PI ECE | NSERT DEVI CE W TH SEAL FOR

OPHTHALM C DEVI CES FI ELD OF USE Thi s invention describes nethods,
apparatus, and devices related to sealing and 5encapsul ati on aspects
related to ophthal m ¢ devices and, nore specifically, in sone

enbodi ments, the sealing and encapsul ati on aspects in the fabrication
of an Opht halMETHED OPFORMING A MELFEPTECEEINSFRTHEVIOE SOTPH SHON
whi ch are Conponents. BACKGROUND 10Traditionally, an ophthalmc

devi ce, such as a Contact LedWOBROBRTHALMICPEYICESSs, included a

bi oconpati bl e device with a corrective, cosnetic, or therapeutic
quality. A Contact Lens, for exarrpIPgEL FRf i de one or nore of

vision-correcting functionality, cosnetic enhancenent, and

therapeutic effegt.s. Th hysi.cal aracteristics,of th ht hal.m ¢
Lens. provi de- eachls TERTEhI R GRan RO B Th e isss "Fah i tyayBe ind
qual i ty5s nt&c_@ﬁbu%hﬁ@;bd&screla%ﬂ&o ﬁﬁmhﬂlhﬁ&’tiéﬂce% a‘{ltlSIh_Qfé-s‘Ea@éiﬁ@aQIyl, Ufsome
function. A pignent incorporated into the Ophthal mc Lens can provide

a cosneti c «nbheensfhe seating end ¢ucapgyydtion; aspestpiartbe Eriration odgn

Opht hal m ¢ oVvi 1 i & fungt.i.onal ity .Such
physi cal chgﬁlgg%@r??%? Iilisc%fﬂ?rgw{éqg%c%gﬁp |‘§t%§%l%%€ﬂ{pop ﬁ‘éhlé)?ﬂﬂ hal m c
Lens ent eri@gmporientsan Ener gi zed state. 20More recently, it has been

t heori zed that active Conponents may be incorporated into a Contact
Lens. Some Components can incl ude gg\rﬁi@ggguct or devices. Some

exanpl es have shown sem conduct or ' Yhedded in a Contact Lens
pl aced upon ani mal eyes. However, such devices |ack a freestandin
ener gi Zi0hg mechahiadionally, 46 aprthelinie deviess sesh asdComntanhlans ot inEn

Lens to a el : : : ' [ |1 has
beon ¢ hoor i 8 PRafe £ RONBRITL R AEERRONE B AREERE s Bifagetnil
mechani sm fgalisuch Contaet bas, fooveimplascah@esvidy aid @lth@e of vision-ddirekting
desirabl e t heref o*'_e to have additional_ nethods %{gﬁj a%glar at us

conduci ve tiyn¢tHEarty, RS cBPanepREHatif BeaRRYESTIcRSt [AF #I¥HE gi zed to
an extent sifafahhigdsast R Ohlbiglc PR SoviRletor #RGHdONRUb ¥ inBBoRfin
Ophthal m ¢ Lens and controfling change in optical characteristic o%
an Qphtikal m efibetne q@ualigtiheranPphtedinial cmdeni peavidana vikengooeess fofiction.
fabricating, such ht hal mi ¢. an ' iC devi ces,,there may be
nUMer ous Ccf?‘rB%ﬁ‘i‘éer?? C\Rﬂ’é’fﬁg&fﬁlgo &ﬁwag‘?“ S CHHPONIGASOSBAYS| cal and
chemi cal i s@haideffent. 0hn haslke dobRNEQ pordRY 16 ah TRREHAALC LNO V&L ?ﬂasefda%ds,

devi ces, and apparatus relating to the 5 sealing and encapsul ation of
vari ous Corthoapsntis fhrctionalityi Bueh pipisicabeharastesisticoineyrbel hesamplishedowishaut e

therefore 'tHP%rph%Qfmic Lens entering into an Energized state.

20 More recently, it has been theorized that active Components may be
incorporated into a Contact Lens. Some Components can include semiconductor
devices. Some examples have shown semiconductor devices embedded in a Contact
Lens placed upon animal eyes. However, such devices lack a freestanding energizing
mechanism. Although wires may extend from an Ophthalmic Lens to a battery to

25  power such semiconductor devices and it has been theorized that the devices may be

wirelessly powered, no mechanism for such wireless power has been available.

It is desirable therefore to have additional methods and apparatus conducive to
the formation of Ophthalmic Lenses that are Energized to an extent suitable for

providing one or more functionality into an Ophthalmic Lens and controlling change in
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SUMVARY Accordi ngly, the present invention includes innovations
relating to the sealing and encapsul ati on of vari ous Conponents

i ncluding, for exanple, inserts that can be 10 Energi zed and

i ncorporated into an ophthal m c device. Exanples of such ophthalmc
devi ces may opial bisk@actérstic®F afWpthabmicdha e otheriofledidtl deRideadE therocess
Lens. From a _nore general perspective, numerous other Energized

bi onedi cal @bfabdesingsyclephtbalmjasmd hipmrilisal desicss Sherc S1ayedUMerRt i on.

I n addition )

with a seal SatppigRsRER APRALEAtI Chrap el PRl ORILA it g
sone enbodi mRhtlsredfi@apbdirapound NNENE mithetd, $dvades, arsd @pﬁlabiseelmﬁng to the
power i ng a Conponent capable of drawing a current. . Cﬂﬁt ts may

i ncl ude, bufealipg apd engappylatien Qfd'anauaxca?ma%f‘élt%ﬁtﬁﬂ@r&fﬂﬁk TRIC|38f

el enent active or passive electronic
devi ce. Thegg)%%gﬁge‘}rl\%gss a?riegl'eg %IS%? %ll?dt}é’e the ability to be activated
by an external signal of various types. Sone enbodi nents can al so 20
i nclude a cast-nol ded silicone hydrofgMMaéRact Lens with a rigid or
formabl e Energi zed insert contained within the Ophthalmc Lens in a
bi oconpati bl e f agkt@dingly, the ﬁ’egenprrﬁsla[ttn 1hal\adest1hﬁdiwdt1bﬂ§ el aing to tielsealirg
nmet hods for the formation of an_insert sealipng at | east a Front

Curve Pi ecedithencapdationivoEoys %%P%@@ﬂﬂ@]ﬂdmg T REATRRIG LRREYS {thit cpye
steps f d Vi

he 251 Y er EhaRsH aF BEphcrALa Lt & CATRARE SR TR g st Rk
resul t fromitHeespnaciesbidagousiangple, he&mtmlhmjm arietradcstar iLeos. uﬂem a more
In sone alternative enpodi nents, h %/g‘e adsca]g nd Back . Curve ¢

Pl ece that PEICH AEEPEGChRIEHEN SIS brorAr) BiRmedEakiciicss ey peariEvant
these casesyith{ifths 8dipedd igf mt;félﬁlonarm DURL B, FERBo TR GH SR8 104! b b an
cavities. The nmethod steps to inciude additi onal 30discrete pieces to

inserts eit Bphthiamisdgoemithal seplﬁdeeslmapgﬂmd l\/hﬂq@&n@lelleﬂertmr@p@sgitm In
st eps consi st h.t he nat ur ventiwv .

' Somel o ST EHp e s SR e R e e BsRpon T "some
or all of teapokaiTROpBId Sf dFRYinge dufeht dBsinpéhehBBanspiackde, bt atesiot
internal to sealed cavities within the insert. Oher enbodi ments may

resul t fronlimied i, acsrable optic Opbthalaisens alemenip SpBiPPRdycoraleyise cAndan
that is ext Eétlv% ﬁ:.%sﬁut% 1éc% ddeQ/Pc\é' ‘[‘Ihgfe célﬂ STRRdhSE Eﬁ gl 4 ability to
u t (1;1orrponent g

exterior usef neapsul ate
in their OV\i@e &ﬁ%&‘dlﬂy&tm exganﬁtsegmhﬁ various typ&'sl’]eS(ﬁﬁ&'emb@hmkeh’atcalaa]eo

formed by the. various diments | so contai.n flujds .of ri ous
ki nds. 4br HEHKS aé:astrlﬁolaieﬁ SHiGPRE el ﬁgn&ag;fpfeenéﬁ’ﬂﬁu% fgidior formabif ; al
cavity | Ocakﬁgkg%g hlffeﬁtcohﬂauﬁe%tm@m@mdlﬁ?é L&RIE a BlocBMpPhE Rah{Hns

insert may con iquids related to the formation of Ophthalmc
Lenses. In sorre &hb préserd i wentio thekdfongiinclndas m@hqn:lsafoeﬂle\fpmlkﬂtlnntotﬁen insert

regi on that nes ity before o ur,i al i.n oce
[ ho et 1 nekY Seng ey lehg AR CEF PE ald « BHEX P nkietifie i fhegRa%a
after the fappetdent @épsFoSe sl Slavtital ,mtmbn@eegﬁﬂd%,ttaanngsm@@éslt@theof
filling needles through one or nore regions in either a Back Curve

Pi ece 025 Fr onerc@uieois apilioc to thelchowmiechy Tleedevbees s gesuli drosedieiprressing

the resulti ngng %gé&%&oagarlenalgor}gdu ed( Curve Piece or Front Curve

In some alternative embodiments, there may be a second Back Curve Piece that
is added to the previously mentioned two-piece insert. In these cases, the sealing of
the various pieces may create multiple cavities. The method steps to include additional

30  discrete pieces to inserts either in sequential processing or in parallel processing steps

are consistent with the nature of the inventive art herein.
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Pi ece. The nethods of formng seals and the resulting sealing
devices are inportant aspects of various enbodi nents. In sone
enbodi nents, the seals may include preforned materials that are
formed into shapes consistent with the subsequent 20 fornmation of

seal ed regions. Insoaid@hbginaeds TReHS mayedhin@yctReal CUmPRdeits sdnﬁ@er ay
t he application of sealing a ents upon a surface of one or both of

t he Back CupiiBesmuapensatsppayne iggpded ipjteg gpace Hhatishptepral torrealed cavities
?HbOd' ment Smth?ﬁh@ﬁ'{g!eft e6t1’?e(13 %}n'br)'@irr%g%r}{i ¥ulp ﬁoﬁl ti’u? ﬁﬁgel}l&t G { e?ecFr?JaF
e assenbl pr eces n-o er cases nc re sea

material w Cbmbenénwmfaelbcanfoﬁ(ﬂ&ﬁ&eddérﬂ)ra@ &ftrfﬁhﬁedﬂalvitiem & @h&ﬁﬂﬁen@ﬂﬂh
enbodi nents with either pre-cured sealing materials or uncured

seal i ng Srat @rFEgrompERepiiol plag deyseipkio eaﬁ%psglééﬂ thg CRmpRngHeigdhelr own
material s tg each QLhslefiMY be held in place or pressed together to
formthe sea] l%I;]n sg e odi nents, the surfaces that are pressed
together to fornThke q:ﬂvytsastth?dt amnaedbjmevhheummbodmyntbmaymss@quﬁhtly

hel'd | th t of an, terial th
fwo i ecbs TR Ehvar B KIS OE G AT it HUROA TR T KPR SRb  cenirel
surfaces | ”cd%?@@ca?e@% TEkTh 3hA S aﬁépﬁ&alzoﬂgoﬁép@ﬁﬁhﬂﬁné RerbB@Y contain

materi al between the two p1 eces. In sone alternative
enbodi ritént sl,lqttlt&ﬁerebttﬁdftactb@fomamommfeolphth@me@L@mgmh@pmmb@dnnm ¢hea

sel f-seal i chanl ) he.sel f-sea ni sm | ock ar

el {1 ock ¢Tua Gi39de Bhsed VinEohe G PREI TR B R AT ors G dutibe i
the seal i NngsclBiEprioddss thidd defindsAhd &Hvity "R Hthad diSed, IR IRJIYEMERbe G@¥dagier t O
formthe seal integrity. O her nechani sns nay 5i ncl ude additi onal

f eat ur es i nthe hamasan phg seaesd @nitsfeneaspls, by Ué]ﬁatm o, ﬁlgngm«zﬁé@smpug}he
pl acenent o i f e t 1

Popoor aphy 15 Bt EFeclih cthor Aottt FRAES: 18p4 O y8 HlecBiSjowed by the
The fedtur embﬁdqa*emaeﬂir%tdfaﬁ&mduluﬁgﬁer&mh@i inothe Batih CofvetMiecefor Gadnt Cuiwe
Pi ece and the Back Curve Piece may al so have enbodi nents relating to
their seal iPriﬁceor 10encapsul ati ng. The conductive traces, energization
el ements, and/orpy LeCs8Rhi% L

encapsul ati ng mat ee{}?gtﬁ %gposﬁleg In suclﬁn SGS% E?Mtﬁl saghy%ﬁg& Ortant
trace, e neregpms 0bmrmhearabd)d1mnts(:dmmm@mhbodﬂmemsj the ee?ﬂad maymmg;diaor

cont act betwe e enc ul a ealing nateri on_either end
Coi fhe P aiERBne Bt Rang et oie &y Spr (e M e BeSeant
resul tioag NdbhitioR FG8albds@idns &Y biEESeBOMiEntt Wehlb flay e A5 £eSEH (gﬂaf&efb Qrm

opht hal m ¢ devi ces and novel nethods relating to thé nethods of theéese
opht hal m ¢ tb@eprd@afﬂfm @faaeam agentssupne aguifanti afent or bath of HedBack GyvdRicce

pl aced withij unt of t

ens body. (TRl GriveFiest Amst Rl mBiRmseRoPeahe i R eePfey
Lens- For mi ﬂﬁ%%ﬂ&@cﬁf@%efoﬂ@im@@seﬁb@f oAl Epicetl; MR @8des [tRE Thdiged
materials. Additional Lens-Formng Mxture may be added before,
during, or s&plingmategalowfideNprtherpapeessed t%&ﬁé@br wltipladiegebty to the
first | d t. i t
et 28, B0 TR ASE Ol Sl B SREPREE AR o) BERR Y o

Lens- For mi rigat&aha{!‘; uheetwmpqem t]im|adﬂﬂ:a]edtv@tlﬂh€@ﬁﬁﬁt8mztl§tmbh betefiray behsld
with high quality optical surfaces. The insert that is enbedded in 25

this resul th R§CeBRPIcaICHitecdiss e Primdde sl elnewamsparhodinentsihsBitasesdhat
and/ or Co

ol ded Lentriged (AR LAR d MRl GlERl MiSscaltidy be Albatou} Bg in
t he insert plaeypyhibe plapsnde o€an adhesivs mﬁtermmspmﬁuigahetﬁg) jnamr whitheafter

Conpon%t s wi.thin or upon_the insert f
curing, permanently affixes the two surfaces 1 ace and maintains the sealing aspect

of the seal material between the two pieces.



el ectronic traces, energization devices, electronic devices

i ncluding, for exanple, 30integrated circuits, and active optic

el enments including, for exanple, liquid nmeniscus Ophthal m c Lenses.
DESCRI PTION OF THE DRAWNGS FIG 1 illustrates exenplary Ml d

assenbl y appar at Iissotongitenetitve embedinrents, the susfedaslthat ard prpdsedringeihegmapne

enbodi nents of the esent inventiqn. FLG 2.illustrates an
exenpl ary E%wgﬁezae%f? ALPERF AL S8 S) g g2l @F@Wé&mﬁ%@?er gelf-lock
enbodi ment . yfliGo o nidré PiRbsAbESh& ahl A ER0R onﬁﬁ@ﬁ@aﬁﬁé‘ﬁéﬁﬁéi%ﬂ wiciath

exenpl ary sealing enbodinent“for a Multi-Piece Insert.

i || ustr at estuan hemtatosvherpbpsiea enntatti tororof thasedxeiephiyr Wihewmgihatiems may
I nsert odi nent .of. a lti-Piece Insert. 10FEIG .4B illustrate

cr oss- sett | G PAfHaurribienin BF SPBLENN I Tuls? SR i Tor he

enbodi ment  gfcandddbt !;eaﬁh%ﬁﬁtérmi giid knifel &gedid tht WelfiRltSso pPdphtd BEtRat | Ve
enbodi mrent of the Miulti-Piece Insert sealing region of the exenplary

d;avi (r:]e i nI Ferbangshe perfornmnge obtheispaligigragies. an al t ernati ve enbodi nent
" MLt - P : on of : .
0 € ti-Pi e’if”ﬁ K %s{thgtea% glt?q%%lé(f%{kacglnel%er %S%Agﬁ o?ﬁ%@#rﬁ{%ﬁgi‘feﬁeeadf

FIG 4B. FIG 7 ustrates ah a I VE e I me Seal'l ng

region in tine BRE TR Dietevib € 8lsb Ravd dmbodimEndtErel g th Wisdir fhbsg an

al ternative enbodi nent of the sealing region in the exenpl arY devi ce
in FIG1%3. ooepwlatmg (Thgserductiye Haces] pergiationelengibyppd/at therelackanic
seal i ng reg} ' Smleafk ' j . i

met hod st epggﬁgéﬁ?%%aﬁg an e@?\%%&éﬁ%&ﬂ?ga%ﬁ%ﬁ Egr?s% t%md]j?lﬁhgljl gg{aaﬁ‘gé B
and encapsuspahele ddiire tradd, enegizader dememtpodCogpdrens oineefordabwingnfe of

component s FBHACh PR e oeaselingaud ool Beumabph R srd onEie Hhota
part. Curve Piece or Back Curve Piece matenial.

15 The resulting Multi-Piece Insert devices may be further processed to form
ophthalmic devices and novel methods relating to the methods of these ophthalmic
device formation. In some embodiments, an insert may be placed within a first Mold
part where a small amount of Ophthalmic Lens body forming material may be found.
In other embodiments, this Lens-Forming Mixture may include, for example,

20  hydrogel-forming materials. Additional Lens-Forming Mixture may be added before,
during, or after a second Mold part is moved into proximity to the first Mold part. The
movement of the second Mold part in proximity to the first Mold part may form a
cavity in which the insert and Lens-Forming Mixture may be molded into a composite
Ophthalmic Lens with high quality optical surfaces. The insert that is embedded in

25  this resulting ophthalmic deviée may have encapsulated Components and/or
Components that reside in scaled regions. Additionally, the molded Lens-Forming
Mixture, which in some embodiments may surround the insert, may be considered an
insert-encapsulating layer. The Components within or upon the insert may include
electronic traces, energization devices, electronic devices including, for example,

30  integrated circuits, and active optic elements including, for example, liquid meniscus

Ophthalmic Lenses.



FIG 12 illustrates a processor that nmay be used to inplenent sone
enbodi ments of the present invention. DETAILED DESCRI PTI ON OF THE
| NVENTI ON The present invention includes nethods and appar at us
for manufacturing an Ophthalmc Lens with a Multi-Piece Insert where

portions of the insert and SpRPRIETICGN OFPHEIROWRES nsert may
i ncl ude aspects of sealing and encapsulation In addition, the

5
present invepti
| nsert mco?fg)rlgp gé &?éﬁ;%%ﬁﬁ%gﬁﬁigﬁkﬁb& S mc?)ﬁlg?lr%l{% ﬂjeﬁ%sl be Seﬁﬂ
seal i ng andingmpdgsentiagisome embodinAncorfdhepresemt itventisresent | nvent| on
an Energi zed Ophthalmc Lens is formed with an enbedded insert and an
Ener gy SourEE5. 2silladirads aarexemehiry BE&gi¥ed @pht@irhicUlend YithatNMekyPiase bt
storage neans for the Energy. In some embodinments, the materials
conpri S|5ng %fﬁ‘éoqﬂ_ﬁéﬂfgy Source are encapsul ated and isolated froman

environnment _into which an Ophthal mc Lens is placed. I'n sone
enmbodi ment sFIG 3Minstiatesizeesstagstéonal edpsesentaiiineles exepptare sqaliog embodiment
circuitry, nd Energy Sources. Various enbodi nents may

i ncl ude thepoﬁ/ﬁnmgqgg% ‘nsert locating the pattern of circuitry,

Conmponent s, Sources around a peri phery of an ti.cal Zone
Chr bugh whi B ARG et o (oM EET oD Shet ARy a0 Redrecr
enbodi ment Selﬂl?dﬁnh&?t'd{(ﬁwﬁlnm%@fnﬁer@f circuitry, Conponents, and
Energy Sources that are small enough to not adversely affect the

sight qfy a LRG| luﬁ% a"@@srsesrectnﬂﬁgreﬁag&l%ﬁg@ ﬁéﬂ%x%l% Bﬁ%ﬁé PR&A!

can |l ocate themw't or exterior
general , acauralimenttod ad\dult-Risdmdserent s of t he present |nventi on, a
Multi- Piece Insert is integrated into an Ophthal mc Lens via

aut omat i on FIGA6 iphsaaes aanlttmergycritesdifent of tike Maii-PRAe IR6@kéMAg region of
relative to a Mold part used to fashion the Ophthalmc Lens. The
enbodi nment < ?ﬁ’éfimlﬂf‘%’d@vt%énﬁls@l%s Conponents into the 25 Qphthal mc
Lens may er% one or nore steps where Conponents are seal ed and
adher ed i ntidGpbakustigies wh eternaidrmenadimentrod thedalis Bieae bert sealing regismok

enbodi ggnt Sthe %H,IEQ%Q%VI%Q ﬁfGlzﬁa pl aced in electrical comrunication
acti

with a nponen ¢an be activated on conmand and dr aws

| ectrical t | uded within th
Gpit hal m ¢ g ogeelsR B Aot SRR ordotsst ceebign 1A Semelasy

sem conductRkicdeyFre,3.an active or passive electrical device, or an
el ectrically activated nmachine, including, for exanple,

m croel ect rpeg Wm'nﬁt%k aft UREAAEvd MBI metDP AR RETILTROAMN iUk eSphl§ ™

(NEMS), or m cronmachi nes.
device in FIG. 3.

20  FIG. 9 illustrates an alternative embodiment of the sealing region in the exemplary

device in FIG. 3.

FIG. 10 illustrates method steps for forming an Energized Ophthalmic Lens with a
sealed and encapsulated Multi-Piece Insert according to some embodiments of the

present invention.

25  FIG. 11 illustrates an example of apparatus components for placing a sealed insert into

an Ophthalmic Lens Mold part.

FIG. 12 illustrates a processor that may be used to implement some embodiments of

the present invention.



Subsequent to placing the Energy Source and Conponent, the Ml d part
can shape and polynerize a Reactive Mxture to formthe Ophthal mc
Lens. In the follow ng sections, detail ed descriptions of enbodi nents
of the invention will be given. The description of both preferred and
al ternative enbodi nent DETAIIEX ORIGRIPTEON @ THEIBIVENYIONMNd it is
understood that to those skilled in the art that variations,

nodi fications, affe alct&h atveRiién FRMdBEmRMBAS 8 apphfanisSof MEhehehAng én be
understood that said exenplary enbodi ments do not limt the scope of

t he under | yOpbthahmie hehowith aMdagAtycelobert whirs poetis iopthiegnseatrandc| ai ms

directed to.the presented.inyentiqn, various ter be, us f

Whi oh the. SPPBRMES QRTINS BR Sogi oo os Sest P ose i UREEndflon
as used gher Bi ditefre e fréscat iBOtitbneh@i@RtanGphthdiald LenBiveeea MisePiece
that, when assenbled into the said insert, will occupy a |ocation on

the side of Inspitinggrmoneipdinto thed2phthpdmiq kenspnglpding theraspdots efrfealing gl ni ¢
devi ce, suc A ﬁjlﬁf:o% woul d be 15l ocated on the side of the insert
that woul d BERT0SEr"to the wearer's eye surface. In sone

enbodi ments, theABasHin@us e pfreseaciniegtionpa Bhergizod Ophthalmie [&ns ssgfonned n
the center of an ophthal m c device through which Ii(I:;ht may pr.oceed

into the weditBansmbyddedinsest gdgmdriersy,SBECS: Ardhes agFIReFPFhearica sRE or | n
ot her efgodj, rRnf 5 ﬁhtegﬁr@e%ﬁ&mm tp@ﬁgergg. AU A BRRRENUNRE Rratdriafloes
nclude sone or all o e Op I

not contain or regions in an 20 tica
Zone. | n socengidhogihvdEnesydouase app bidapsutated hmbsolatedtiiven en pewirdnenent into

mul tiple Back, Curve Piece and one, of them may include the Opti cal
Zone, whi l eWE{CEJé'PsOHW%BE’ G Bpces portions of an annulus.
Conponent . as USKOMGS ShtbduaERE, S MAIAPRBY irs6rt GRP &S h plft @i A Gircuitry,
el ectrical current froman Energy Source to performone or nore of a

change of | Oginpahends, anéEoergp Sphaess. cRirigusambodiments mey groljidedhie Madti-Riesq

17N 1 ek Rubls BB los oL A b OB TS

used her ei npdrifhefSoft GftRaCBPacthicngh whiciAysieabf Syopianalinic Henswoskd
Many uses wthin this invention may relate to the said capacity_being

abl e to per fesr RtBoamhodimens may incbile 4 patigsl HfFiimsity, CEREPRRISanH EBergys
used herein f t i i

b aci ng a byoie By SR Un 8RR NGR SRR KE BN SIS @Rt Lens

Har vest er s: wasret) aed tHeeefeterthe Rfudti-Pidce Iakexti cae laxatahtre wifhie)xdr raetibn, an
Energy fromthe _environnment and convert it to electrical Energy.

Front (3.9 veUplied €ongs used herein refers to a solid el ement of a
Ml ti - Piece In general, according to some embodiments of the present invention, a Multi-

Piece Insert is integrated into an Ophthalmic Lens via automation that places an
Energy Source in a desired location relative to a Mold part used to fashion the
Ophthalmic Lens. The embodiments that piace the various Components into the

25  Ophthalmic Lens may employ one or more steps where Components are sealed and
adhered into place or where Components are encapsulated.

In some embodiments, an Energy Source is placed in electrical communication
with a Component that can be activated on command and draws electrical current from
the Energy Source included within the Ophthalmic Lens. A Component may include,

30  butis not limited to, a semiconductor device, an active or passive electrical device, or
an electrically activated machine, including, for example, microelectromechanical

systems (MEMS), nanoelectromechanical systems (NEMS), or micromachines.
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5Insert that, when assenbled into the said insert, will occupy a

| ocation on the side of the Ophthalmc Lens that is on the front. In
an ophthal m c device, such a piece wuld be Iocat ed on the side of
the insert that would be further fromthe wearer's eye surface. In
some enbodi S@d@%t?ieni fep1adi ﬁlermﬁer%csuﬁéhrﬂmmﬁtﬁmdﬁwmmqaaﬁrbah BhdpR&nd
center of an op thal m c device through which 1ight may proceed into

t he wearer BOEI}RGYIZ%RQMWQMHWI@W@W@@ @Blllth@lillfaher@ptl cal Zone. In

ot her enbodi nment c it. d

ot contain or 1 st ELBRES B haEHeq e Bidlnd e ERRRERUER  shd SRR

In sone enbwill begiven. df hedesaitionadMoth prﬂﬁeﬁiéﬁ and Higgrgativ@)entdodimurtd fte
Front Curve Pieces, and one of them nmay include the Optical Zone,

whi | e ofher &emRATE EmBARHEICRES Qﬂly,@aiiftiléﬁadwtowhahtﬁdhw sklilséelh@ﬂraarthatng
M xture or v

used herei n%?%fléﬂ#séﬁ%og&ﬁaga%%ér%c}ﬁge?& dn\é%%}%ﬁ%ﬁ eri altﬁ?rgﬁw can be
cured and cumiestacdkbat said exempbilry &hbﬁtlmmmfsmll’o moalimh¢ fmbeoftheamderlying
Vari ous enbodi ments can include Lens-Formng Mxtures with one or
nore additi{¥¥LO0ch as, for exanple, W blockers, tints,
photoinitiators or cat aI ysts, and other additives useful in

Opht hal m ¢ @Pbenagsy such as Contact or intraocul ar Lenses.

Lens-Form ng Surface: as used herein refers to a surface that is used
to mold an Ophthal mic Lens. In sonme enbodi nents, any such surface can
have ardOopti cal Inds Aespriptior anseclaimsiditactedisi thh preseniteshingentiomavarjous tesms
sufficientl hal.m c Lens surface

f ashi oned b%/{af eg%glfmlf:@g%ﬁglrﬁw?%ga ﬁrélﬁgr-l C%?lﬁnpﬁ’é’ M xture 25in

contact with thaBaRlGlirvgPiscy: hagedilsreadpidf@atd ¥salidetpicaldbea MultiPhee, in
sone enbodi nents, the Lens-Form ng Surface can have a geonetry that

is nec essar Ipsarothateiyhes agsempled ittp Hiswichingert, & osenpy adecafing oaé&q sidgiof the
opti cal a(ﬁa@gﬁsﬁﬁalﬁcsﬁé{gﬁhat NG| 4dip30 WntRQ Bth%frﬂﬁ}: 8iLQ RuctSP @@5& %&1d be

aspheri cal ower, wave ron erration correction,
cor nealtst o;ioglte:bdnythe sﬂeeﬁthedmertahatomm batlogmso ﬂ]hereenafr’.s €30 kil | on

Cell: as used herein ref r ectrocheni.cal | where Lithium
i ons nove tW&&&W%@néseeh a&ﬁﬁw’r% e BRK YRR 4P f Wea*ﬂwﬁl

el ect r ochengeg@} o£ 4 Aphtﬁaylﬁic%ucx 8L dhRh lﬁ%ﬁttlﬁﬁ))/progge)ﬂ 1% tReGRGEDS ZRd
or recharged in its typical forns. th-Piece Insert: as

used her ei MThigfegion may b dabedraib Optical Zrongl Hl@h@mb@ﬂﬂnmd‘tﬂmea@ﬁnay take
supporting an E lmc Len

ambodi ment 4 PRaes FErEdeen daTeoR B e BT eh R GRS n n

Conponegot s. o;ivwaplz()@s I s&fle BRb6dihehBiloghs of)l‘i’chﬂnﬁé Bis€ht, @ers &l -be intlildple
obj ect that may be used to 5 form Qphthal m ¢ Lenses from uncure

for mul at i or¥ack Swiee Rieess eandeapenv thesn may metidethioOMitalZpeg, wdile othernganbe
front curve, h Ig%%c”%gers {Zrﬁﬁﬁ(s curve Mol d part. Ophthalmc Lens or

Lens: as use nre any ophthal mc device that resides in
or on the eye. Um@ndxﬁvamsd aearindketeyd Bex depidecapablosiidawingRlRricaRy be

cosnetic. For exanple, the term Ophthalmc Lens can refer to a
cont act Lerfgrrent from an Energy Source to perform one or more of a change of logical state or
25  physical state.
Energized: as used herein refers to the state of being able to supply electrical
current to or to have electrical Energy stored within.
Energy: as used herein refers to the capacity of a physical system to do work.
Many uses within this invention may relate to the said capacity being able to perform

30  electrical actions in doing work.

Energy Source: as used herein refers to a device capable of supplying Energy or
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10i ntraocul ar Lens, overlay Ophthalmc Lens, ocular insert, optical

i nsert, or other simlar device through which vision is corrected or
nodi fi ed, or through which eye physiology is cosnetically enhanced
(changi ng appearance of iris color) wthout inpeding vision. In sone
enbodi ment splating appi@hetica de@phinal Baecgibehnsas. of the invention are

soft contact Lenses and nmade from.silicone el astoners, or. hydro S.
150ptical Zone: HATE%EETFEFEY &S vast Beiein r@%ﬁf%@@&%ﬁlﬂ iﬁﬁﬂ%ﬂ%ﬂﬁ%ergy
Lens througﬁoﬁ%@@nﬂm‘f’ﬁ%ﬁ? d@on@&?it@@@l%&ﬁkéﬂ]ﬁe@ns sees. Power: as

A
used herein r rs to vvorkndone or energy transterred per unit of
ti me. Rechar geabFeno€uRe®meenisambd beremselesetd atvelié clement efrasMubii-Biece

capability of being restor 0 state wi.th. higher capacity.to. do
work. vy e Bibiien s Bt sho suty micreEre 1 BRRRE elipEsiP R e
of being regpAmathit 0.cAs Hheik 8n'Whd Modth e abbpHtkImiCddi@VsiRh aGfiddeGRuld be
current at a certain rate for a certain, reestablished tine period.

Rechar ge or loReie en dlieride efsherinsert that wionldrbsffurtieer fionntic acsarasts eye surdacendn

to a state with hjgher capacity to do work. uses.W,thin this
nvent on: nigy b bepRSABERisH myY 5O el ndRPastERE et fel St
capabi l ity bghthAloN: @dvestthiotah whidhr1Rimt mal peoceed i the fahr3%her This region
certain, reestablished tinme period. Rel eased froma Ml d: as
used hetli nmagpe calladandppticat Zowserla other epphedimieniscihe pisse mgy dakergrannular

conpl etely | d. i . at t: -
Char it con BB pREL SRl At obisRhude Solfeall SAREI KL AR BREA Zone
St acked | nt kpgoaicesmbcdimeainseof arDephiledsid itded; Dew meghe maktipls Bdnh€nmicn
refers to 30t he product_  of packagi ng technol ogi es .t hat can assemhl e
thin I ayersPires Lot daem %@Wempqﬁ%?thesmlawogw@v Qitgrs By be Adlator
el ectromechgnbical ofd@VinGRs. | N0 operative integrated devices by nmeans
of stacking at least a portion of each |ayer upon each other. The

| ayers tay conpr Less-Rompagnehitucen Reastiof Mindnieau R eagtpesylonaher Majtere

et UL TN EXCTE R M T O
g;mﬁgm gi %?ﬁg%éiﬁfé%@sﬁ%mo Fbisiy 52 Ophthainie PRAY, aV MFoub@EhHodirh&@itdtan
include Lens-Forming Mixtures with one or more additives such as, for example, UV
blockers, tints, photoinitiators or catalysts, and other additives useful in Ophthalmic
20  Lenses such as Contact or intraocular Lenses.
Lens-Forming Surface: as used herein refers to a surface that is used to mold an
Ophthalmic Lens. In some embodiments, any such surface can have an optical quality
surface finish, which indicates that it is sufficiently smooth and formed so that an
Ophthalmic Lens surface fashioned by the polymerization of a Lens-Forming Mixture
25  in contact with the molding surface is optically acceptable. Further, in some
embodiments, the Lens-Forming Surface can have a geometry that is necessary to
impart to the Ophthalmic Lens surface the desired optical characteristics, including
without limitation, spherical, aspherical and cylinder power, wave front aberration
correction, corneal topography correction, or combinations thereof.
30 Lithium Ion Cell: as used herein refers to an electrochemical cell where lithium

ions move through the cell to generate electrical Energy. This electrochemical cell,

typically called a battery, may be Reenergized or recharged in its typical forms.
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cont ai ni ng seal ed and encapsul ated inserts is depicted. The apparat us
i ncludes an exenplary front curve M d 102 and a matchi ng back curve
Mol d 101. An insert 104 and a body 103 of the ophthal mc device may
be |l ocated inside the front curve Mold 102 and the back curve Mld

101. In some enboglifBRESInséd&s 'ﬁ?écﬂ{érélh 1‘t§ift:rstt5l & [l gi@sdﬁ@t)‘at@ Barfible

hydrogel material, and the insert 104 may be surrounded on al
surfaces byOESupBortmg en Eggrgy $h@rC¢ it an Ophthelpibbersndn edmerampodiments, the

different t S ) here may be at | east one
seal ed surf}\é@g }ﬂ‘fgeh’? &ﬁféoﬁ th %6%‘“6%‘2?1“%%8% ments may i ncl ude
di fferent types MbldeahseddeieRgansdh ApiduiSempbHERI dbfjedt\'ﬂiaﬁﬂlag'b@ used to
di scussed in 15 | ater sections. The use of the apparatus 10

create @ nofpan Qumhalaichaserciios anewnp forsudntions.aSeapickaraddviolds fnclude
Conponent s i o DT Wiy BE 256l LRGL 94 part and ELREEEHNMoldha, 9UT € 2,
an exenplary enB sard noveP op evrceas

depicted in CrOSCSp}ﬁMfrn@Dens/m Lephitab aked Ierele véfes tsbﬁ}bpmwmﬁm&evwe that
surround t he enbodi nent 200. The_shell 230 pay be formed by the Mld
embodi ment ISHLEOINGE SN ERGeYe Theselovicsn gamhprpvide O@Bﬁ%rcpfsf%fdloafor AdCous

materi al s, i EB.Jn‘F I S
enbodi nent ézogglleﬁgyﬁg’lesxfg&ib (:Fﬁ% a(n)p F%lg@?tg %fﬂ%%nfégg?n%c%m Cté‘-‘["lr:}r%énts
the i ndért iRdaooubay Lises, ooeqbayi @pluihaifnwrﬂbms ptdapinesre spticihihsett, aragher
utilize seal.s.of varipus Ki tQ assenble the i r 0., 25Thi s
embodi ent SHtandgy el VA %ovr&%%&rff)rr&% eempéﬁ'%ﬁ Siboui

i ncl ude, %hy@%ﬁf@h?cosﬂfértlbéﬂﬁl érﬁﬁn(?e,lde{el?alﬁtgﬁ‘xg a%b@&%%'o‘?%@éo%@%ﬁout
ener gi zati on el ement s, d sensing el enent's. Nunerous encapsul ation

schenes maymipeding Ivmntlntsgmhmbpdmm tre mﬁfeaempbtbnbmp Igesdsod theayer

210. In sone enbodinments, .t | ayers 2 be a red to,other
Comsonant o R GRR S S ol on 8 Sl ad O S Bn S EAS B o 3B Bers.
30bef ong t he r eOftichNBorleN 8iided ingrelr@Peré t@@ﬁbrem@n@pmmmmténsqm%agh ce
as depicted in Figure 1. The active optical device 220 may be a

liqui d menivseigl2 tepeer cperphthabmicdansseest ed with two different
ble fl -
TLoCkoLe L G5, ARt ben e oty RO AR TSI ERATLRRS

edge 300 of an Reekappdbis or gehegiabldess wed RA@in isfegtowtapitlityefdeippe,

t he aqueoussfhaae 360 an the nonagueouys phase 350 may represent, the
two i i sciTBiieref [ gate Hittphigheiica ytte,sgweﬂﬁtwavw@%ﬁhglt THEVIgAt

surf aceo310n8y reldherodfid Lo ays ay@aasést%dq TLAEHIP BRI PPN RE 8100

whi ch various el ectrode net en deposited. T
nol ded froruulrpme*fteceiizﬁnmzayfdla\ﬁeﬁalngﬂeﬁs&a@rshcd/mnepe@@ks or slot 320,

uhich w1 Uhen Aaersset J0uin, Lo mlded. bt aeparate, Bock,
an adhesi v&yitSgigh@dtapacht t@Hs Rorld SMEXRITRE Sathif¥hiShvdnfien HQRtlafetb Ve
restoring a device to a state with the capability to flow electrical current at a certain rate
25  for a certain, reestablished time period.
Released from a Mold: as used herein refers to an act where an Ophthalmic
Lens is either completely separated from the Mold or is only loosely attached so that it
can be removed with mild agitation or pushed off with a swab.
Stacked Integrated Component Devices (SIC-Devices): as used herein refers to
30  the product of packaging technologies that can assemble thin layers of substrates,
which may contain electrical and electromechanical devices, into operative integrated

devices by means of stacking at least a portion of each layer upon each other. The
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Pi ece 310 and the Back Curve Piece 340 are brought into proximty to
each other, either before or after the fluids 350 and 360 fill a
cavity fornmed by the two pieces 310 and 340, the Back Curve Piece 340
may be advanced to firmly register into the glue 15groove 320.

Ther eaf t er, 1596 ®ERRDINMRIsS E8niPBHc AetRBNSt iafitud 1§ 6s, hikeerfafiTBlhddes) And pee
of the glue groove 320 to create a sealed region 330. In sone .
embodi nent sFuithsirgorg, the lgyesoway be madapf weriqus dgviserperdyaien teplnadogies te fit
peri phery of 1he ht hal m.c, Lens device itself Numerous nethods ma
effectivel ya aﬁfg}ncg&?{éosuls\?grsﬂo}lﬁsto t he gl ue groove 320. 20Sone g
enbodi mrents may include application by spray nozzles, as with, for
exanpl e, prORHTMAEMUC DENSBES or ot her enbodi ments may deposit into
the gl ue groove 320 preforned adhesives, which are then either caused

to flow and bond by heat |jght, pressure, gr other standard.nmeans of
form ng Seal s anBroBeRiHs tol\lfdﬁvetlyg‘égpﬂﬂfa%]r@stP\(}%‘g“ ﬂﬁtylt“lﬁﬁlr‘%j‘?‘ﬂ%esseal ed

region 330. .dahhielehlobiy SRIRURNAIRLES O fofibied! YREBpraladbHBhAE! A S

that may be uti e or this sealing application and possible
respective emngdarygrnscurvaMad 102bsda deshinglesk sarve Medrl@d e Amanseyiel 04
characteristigcs o materials in.each of the categorkes. On
ordinarily ?ﬂc % ]I"é‘{i’ ﬁﬁﬁﬁlée hﬁﬁnﬁ éervécc?d@?ﬁ l}e?mfﬂgq mr?léif:gﬁ? %P%t %lf‘f?g\rd()ld
than those ghsgissedackord SRIPE0T. NBlsyse dmdbliitditd AR HaeRd Ffhd iy 103
clains. 30Table 1 - Partial Listing of exenplary sealing materials,
encapsulGit i mgy hraedyilwizsl maadale ard the dnseetlOf imdyde surmyprdad;oa) allspsiaprsdryy
aspects of tsi1|it§alEp0Xy Systens One Conponent - high tenp cure,
excel | ent atiferty ., bi oconpati bl e Two Conponent - fast cure at

anmbi ent, bi oconp@hé Risért 194 m@gPeont bf Mgnpiliffeeaneypdy sf eatsOla Fijnnp Othate

- resistance to humdity, high flexibility, Insulation, itical
Carity may be at least oné sealed surface 105 in the insert 104, Other embodiments may

include different types of seals and encapsulations, some of which are discussed in

15  later sections. The use of the apparatus 100 may create a novel ophthalmic device
comprised of a combination of Components with numerous sealed regions.

Proceeding to Figure 2, an exemplary embodiment 200 of said novel
ophthalmic device is depicted in cross section. An ophthalmic device shell 230 may
surround the embodiment 200. The shell 230 may be formed by the Mold embodiment

20 100 depicted in Fig.1 and may be comprised of numerous materials, including, for
example, hydrogel compounds.

This embodiment 200 may also include an insert 240 . In some embodiments,
the insert 240 may be comprised of multiple pieces, and it may utilize seals of various
kinds to assemble the insert 240.

25 This embodiment 200 may include a Component device layer 210 that may
include, for example, activation elements, processing elements, energization elements,
and sensing elements. Numerous encapsulation schemes may be relevant to the
inclusion of a Component device layer 210. In some embodiments, the layers 210 may
be adhered to other Components, such as, for example, an active optical device 220,

30  before the resulting insert is then fixed into an ophthalmic device as depicted in Figure

10



Two Conponent - Strength, Superior Flexibility, bioconpatibility UV
Curabl e Systens Fast Cure, grades with Flexibility, vapor free LED

Cur abl e Systens One Conponent, Low Tenperature applications

Pol yuret hanes Optical Carity, Insulation, Flexibility Polysulfides

Under wat er ¢UTTBe adtiv@lbpitdlQieaich 226rah be ReuiEbS AR LIRNBARTY Lates
Bi oconpatibility, single conpound, nho outgassing Elastoneric Systens

Excel | ent wélled with $wve diffrsent impmdseitde floidds and dgheedehpound Fil m
Adhesives Preformability, excellent insulation characteristics Hot

VeIt Systenys Rpadh IhACAPSTRATINEIHEATONBL L BERERYERESNS! ti Ve
Appl i cati ons,

Proceeding to Figure 3, a magnified cross section of the edge 300 of an
5  exemplary optical device 220 is shown. For example, the aqueous phase 360 and the
nonaqueous phase 350 may represent the two immiscible fluids in a meniscus-type
Ophthalmic Lens. The front surface 310 of the active device may be a molded separate
piece onto which various electrode metal layers may have been deposited. The molded
front piece 310 may have a glue groove, recess, or slot 320, which will then intersect
10 with the molded, but separate, Back Curve Piece 340. This glue groove 320 may serve
as a receptacle for an adhesive, sealant, or glue, as examples. After the Front Curve
Piece 310 and the Back Curve Piece 340 are brought into proximity to each other,
either before or after the fluids 350 and 360 fill a cavity formed by the two pieces 310
and 340, the Back Curve Piece 340 may be advanced to firmly register into the glue
15  groove 320. Thereafter, an adhesive 330 may be deposited into the remaining space of
the glue groove 320 to create a sealed region 330. In some embodiments, this glue
groove 320 may be located around the entire periphery of the Ophthalmic Lens device
itself.
Numerous methods may effectively apply adhesives into the glue groove 320.
20  Some embodiments may include application by spray nozzles, as with, for example,
printing equipment, or other embodiments may deposit into the glue groove 320
preformed adhesives, which are then either caused to flow and bond by heat light,
pressure, or other standard means of forming seals and bonds. Many types of
adhesives may form the sealed region 330. Table 1 lists some examples of the types of
25  materials that may be utilized for this sealing application and possible respective
embodiments. Table 1 also describes some representative characteristics of some
materials in each of the categories. One ordinarily skilled in the art will recognize that
materials other than those discussed may also be included within the scope of the
claims.

30 Table 1 - Partial Listing of exemplary sealing materials, encapsulating materials

and coating materials
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Surface Treatment, Insulation, Conformal Application

Figures 4A and 4B illustrate a different embodiment 400 with a glue groove

495. This embodiment may be comprised of a two-piece assembly with a Front Curve

Piece 410 and Back Curve Piece 492 with a cavity between the two pieces 410 and 492

used to house an active optical device, such as, for example, a meniscus-type

Ophthalmic Lens. The Front Curve Piece 410 may be molded or formed to be larger
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30 Piece 410. As shown in the cross section inmage, there may be a
back curve feature 493. The nature of the seal designs that derive
froman enbodi ment 490 with this back curve feature 493 wll be

di scussed in the follow ng sections in sone detail.

Proceedi ng {gy ﬁ{&'i'ée%fﬁhe Jdwive oﬁgpﬂgfeﬁﬁﬂf wRGin! tﬁg EHACHnREEAR L RLYs a
sealing features of the two-plece Insert ensoo Iments 1n Figures 4A
and 4B. A Fsupport@aavid 5 Pivkich piotddesfa moutilng isaiPaeeder Comeotents, interoonmmects,

enbodi nent s S in the one shown, contain_a nmo]d or_ forned

Fontur o soetndienfialy Sutees RECHiL ol Hoed op Bubri i oo Aot ged of
a gl ue seal plogBteRe PIQeANT tRNPIpWRG. @ surface upon which el ectrodes
may be deposited for various purposes. In sone enbodinents, |ike that

shown, thhe Fr ont Va@ieuseldRirieabinetconmests and Inteteoraept foatniesi400 asd 444 may be

serve as an, Q si t,e si,de a, ol ue seal, . r.eqgion 520, The k Curve
o bee 030 optitRESH s FhiEeR brdly ELHE FES' 100 B ShneFRhed Pt o
forms the nmatdr@iGinséttacRs 490 addR (Db cEiRBE th @ﬁérgﬁaéé&elelhent_b,mu@h A9 for
enmbodi nent, the Back Curve Piece 510 has a two-feature matin

surface, whi@Mpihdatteries; Feethghembprdanpms, thaiargizating emeBoman ge geposited

exterior regi Lt I . ln.s
onbodt mont o R elh dded o A BLHIRE e inicroonnel 18 TS0. 440, 470
adhesi V@ bedndr480t e s@ac kpeClifcwtntdidaaent§ hQirktSnletwah€d maythe aphédrd to a

causing the adhesive to 15fl ow around the two sealing regions 520 and
530. Al t er nEEPREN{Ercanfect §( ¢1asePssores 49: saonestipngwiis +3EandAS0gpe e

Back Curve ﬁ%ﬁ&?inf?ewo Ingct %&%r'i%tﬂm@fl«ﬁﬁ&t%adt%teﬁi&tf ront Qurve

Pi ece 540, allow ng the adhesive to ow ar ou cavity form ng
both a seal and Eleimomd madyrbesoneedefityodnat@i sthat iney gt mey aetdie stabie mrths20

may be filled.with a dhesive i,n.a separate, step.that i ncl yde
oy oo oreimpnbe thef GRERIITC 1 PRB o Rn e S e gmpIey (F g Lo
The vaniBoUSnRULRE kdificethat EoRtags ilgf@éin&ﬁ. F86sd ﬁﬁﬁkﬂm@%hgﬁnt s 500.

This includes, but is not limted to, the use of” adhesives Ta
functi on urrgeapsatjtien layersdhun cogimgs.ancludisguor exsmple aaparylens/fagdlyi d

preformed seal ant o fill e.ql ue.se eqi 530. .In ot her

brbod ment Sy Bkl Aot fmited 5 e 53, N Sy B'asa aefey i omss

| ocat ed cl assfodiferité)@hoetcapsutdiva cofithgahay b ul-bedte dtiéeagpliReRorbdtdther
The m ni num di stance between the glue seal region 515 and the outer

edge 560 stddhesivg orsgalaptdaydrhe housi ng and support of a Conponent 491,

such a for exafqﬁg AT - Clrcui . j -
enbodi r%gnt S may i cr?tjIL eljagl%g{ apjfglé%thggg IT(E)I{_]O¥S Soeglg"g%elﬁ%ﬁé‘g@@@?&yﬁ?ﬁ section
ext ends t hdmBaela t@a figerePifanacihidded abae, foate asbddi@ent irludedaercabeaf

the Front 30 Curve Piece 540. This apf)enda,ge 50 may serve a dual
purpose of EHPERGUARAT AY PHEIPY, 8&RESHOR BYNbRISICoRBeRenisi49d are

protecting _ Fi . ary
enmbodi nent atétg%li@(r)\gﬁﬁ egipéa‘i'g? gﬁltp Oglejnrt\(/ﬁfgl Ilglihgég&g%% f%%exg&%elbﬁ lr%%%%g&

| nsert and circBaettadbad tethPicenmecGai pointdGinhyscomdbadicrapnky as dreexghpée sfeal
regi on y span the interjor cavity.620 betwee e Back rve Piece
550 andB, he RS Bt T proE Pl Ui ohed CaPaT A FB2% he

outer edge tGitalAnsk JMY¥redo 2 st dr&fls 150 111RE FrAE CLRR FERERQ 0SM thé Qdder-

such as, for exanple, interconnection and integrated circuitry. The
forned f eatfillieg 6DBlhasiye nadesneatty galin Yetwerss thedforgpsient toglyang theeateeling

;legicfp Oggg_sﬁrr 8 E‘Q",Z()S:ati%(g)s grla%hgsqgespnrle?yv'ciﬂgci) & sé(rﬁllélqttl)i/ anpsplf{efd ¥ &efil%%gga%ﬁmd
circuit or other Component 491 to encapsulate it and connect it to the Front Curve
30  Piece 410. Asshown in the cross section image, there may be a back curve feature

493. The nature of the seal designs that derive from an embodiment 490 with this back

curve feature 493 will be discussed in the following sections in some detail.
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In anot her alternative enbodi nent, the design of the Back Curve Piece
650 10feature 610 that resides in the glue seal region 620 from 625
to 615 may be a single feature 610. In this exenplary enbodi nent, the
interior cavity 620 is fornmed by a flap feature 660 and a sealing
feature 610 intopllagedihgd® ISE@L 57 BN (ﬁﬂb(ﬁl@ﬂeﬁtrmi@@@&%x@ﬁﬁl-ary-rﬂﬁlin
materials of Table 1 provide exanples of the materials that may i%)e

ef fective ifeaswes ditie twrdpieseciapgtiémbodiments in Fguressey andddyi & romanve

general perspectjve, | be 15 obvious,tq. one skilled in the art
Phat nurer oL b EPse? Fisdt R At S firdls 3 laihe bt b gy
Curve Pi ececiffin BasddédbMBrTbERent &1 IhesmARYerbethRIdagl he@se oRaefisbg h
devices are well wthin the scope of the clainms. SEALS AND
ENCAPSULOAT! 04 siderafianetge SGMWNE%@ 20N pepAding @rugfaeceuppnwhicls elegradss gy
alternate di n h i S i ff syst

745 and 72000 Rk Tal ok Ao BREERS g7 bt gk RSl B Ry s Gh

enbodi nent sCuivb@idatsudensfinéludd £pditrusiog 505 td haveaadnsoppayitd idodeglae
conpressi on seal  between two surfaces._ This enbodi ment 700 incl udes

an exenpl ar $eaBggioncEdy d bpiRaek Cra Ripar 18 of iihg Mudii-Pipse {nsgit may) Vedses
anot her seali,ndlq kEAIM et faths MORGA @R}fﬁ{a@ f&gﬁegﬂl@geﬁ% oygpﬁsrnttﬁg
a , 1 ncludi ng, e, the

seal from vari ous hesive nateri a or exanp
mat er i dls | émbatimient, TetBaek CurtaPiaceshidchdsiacwerbatdicnmating suhfacs edli¢nthen

feature 720 npy be, an.elastoneric qg-ring that is. placed into.a groove
750 in the HHERE SEHGIOSREELIERY, SN ﬁgeﬁ@g%gegﬁ"é?ﬁ;ﬂ?&?sréwl%gaﬂlffon
for the seald,ng features 720 and 745. \Wen pressure is applied to the

Front Curve Piece 310 and the Back Curve Piece 740, a 30 co\r;pressj on
seal may form belweer antwdahens) theghesel Tepborsb26 ed BAT kagipevdlepivdthean

740 dth | i f eat 20 int 750. .1 .
enbod ment <2t ve et e Haf (o Hrceca ™ AR B0AR0 iR SRFs eadirsiveyo
groove 1830 {lowlapsiladitherw Ralin s Bheasd $49) AnshidelBacKelGdseerdgicce

740 into the groove 750. In this enbodi nent, a conpression-type seal

i n an opht h3thinay be filledbefors the BeclaCrrvgiFdeasad 8ds moyed itnplacsadgst the
enbodi nent ; =i n. At her,. i . I s

seal i ng neeF 5 Il\lt ﬁu%%tpﬁ%%ﬁt%wﬁﬁ %thkgggesréyne&srf%&vn%rﬁ dfgg%ﬁagls%ﬁg}g t¥h a
exanpl e, theabaal 4 Highds Vs ke drbodiaicnal 8@ glue feabepenG20 SiAlls AND with an
ENCAPSULATI NG FEATURES - KNI FE- EDGE. SEAL Fi.gure 8 includes an
al t er nat i veadheBigaitheppapye ser hat Hl@haiclmh%@m%eré ctept atgyialfrom the

Ml ti - Ia(ﬁce?}sggﬁﬁth, efﬁfs?l\ééftgp.&?ge vdrlbu \ijd'ea@ea FAPRN fhray bBGs@fhWh@ of at

| east one o may |nvo? ni f e-edge Seal 845 between a
Back Curve &hbaim8dtd 580.dThiskndudesCurt vendilimtieed36.0he Ase efadhgpdivasyo Banskion

Curve Piece 840 may have,.a sharpened.surface 5 that can |l ock.into
anot her seaftdgg2 ‘%%EP%F%P‘}%S of ﬂ‘l%‘s‘ﬁﬁﬂf @Eq}g&fyn@ﬁi?l,prgtﬂgnggsgﬂaﬂﬁ%? g‘ytqﬁ? e
820 may be fiQk oA rgsopsHeposi ted seal using, for exanple, the
adhesive naferials 1n Table 1. O her enbodi nents nay include an

0-ring type prefbrothet cnbodisnenis, shegsealingsistann§l b2 W2, 3l meydeoove

ceal | ndd calb e SBor AFiennReerg) S TR n o RERES tith@irhds

mat eri al  mayistBcapyplvb@tht @luehealgegon 6185 the bt all g FH0seiMl dlloysifeethur e
820 into which the knife-edge feature 845 may be forced. In |
embodi ment sheyEgeangsEpPRAHPT higomperent 4918 30ch a5, i cyrBplealREEHECIrQUHEY-

Front Curve Pi ecét}%}glt@rﬂgtix}e%%ﬂ%ﬁﬁﬁen%lﬁl\éﬁ 11%11%%% flap, extension, or appendage 550

that extends the Back Curve Piece 510 to as far as the outer edge 560 of the Front
30  Curve Piece 540. This appendage 550 may serve a dual purpose of strengthening the
glue seal region 520 and further protecting the Component 491.

14



20 840 may be seal ed and adhesively affixed by the surface forned by
t he knife-edge surface 845 into the sealing feature 820. In

ot her enbodi nents, regardl ess of the nature of the seal forned with
the sealing feature 820, a subsequent exenplary step may include
placing an adhesjygigfld ahdtfe é?t%fnppcfry Eﬁﬁocﬁﬁﬁhf&ﬁ)l%ﬂ@é’s‘% B3l éQrvE@?éf:e
the Front Curve Piece 310 and the"Back 25Curve Piece 840 into place.
In this spettd ¢ica MubtoBiave inserttahé aBack &B@deecspefé[h rirgttsglanbmdlﬁueﬁt, ti82ye

and 850 in th ht hal m ¢ ,devi ce 800, i a - hase i 'd
roni Sous erispuRR g Sk G SR8y oeRyind Back Ldh Pen st the
coul d al so peneChnetPisR 640 RInh e forneaT8at@e 6352 tH&SbuEt@%ﬂgé enstzttﬂmaybe

Opht hal mi ¢ Lens_ environnent, such as, for exanple, the sealing of the
type derfonskedified t¢ mctnglthecenp@mni @Qﬂr guch ﬁSL forsxamplesintarcanneesroncanily e

enbodi nent g ht h L, i, c_inser
000, 1n-t hi SRS abhE TR Rd HPGed Blprt B e BALE LA PutrbRE Sl
enmbodi nent , glae Eéa(l)[’dguﬁilm(ﬁfr&hfms t3605 aid lﬁ'ow{ﬁglm& slfsg for Qitthed

Back Curve Piece 940 are | ocked together using a self-Iocking
mechani sm t 8¢4©4rS.and encapsul ate said Mil ti-Pi ece Device 900. A

sel f-1 ocking mec om
the kni feI egge ffélgétﬁhﬁ{g} g‘i%n%lwete#o%aﬁrﬁégé \k}%as(?%l %@g@é%?@h@%gt&%g gt
groove 1960 featurd @l (RhatntsiGer ineghdplae eedd tépionEnfréth&2Fto61 5 Ky e a Ringle

310 and the Back rve Piece 960 re, ush&d together, the profile lLip
970 and t he®&Mgt O1g+ s SEOMRARAED lgegi P REPNOT| BEiIkE 624 1 BERESHPY 4 Hep
the exanpl efgmRoghoeita se'én?% SLRPY 61 PR MBYIR!EA rELiSA 680 ?ro [§%350n
| ocation to further secure The knife-edgefeature 945 Into e

seal i ng f eathamatedds of Tatay fyevidé examlesadf thmmatwhatshbatmd,)dteeﬂf@ew inng

10 enbodi nent r _tha constitute art within the
i nventive sc?S‘ffé‘% ﬂ@?éﬁchpsupanon O?ﬁﬁdf’ﬁé&a‘% Eﬁ‘atl AEERFTAL RETECH Yf, U may be
enbodi MBnt  §BYousAE biiélskiRed MARS frt %@n@h%ﬁs &Ihso&ﬂkhts%fﬂ%rg%ﬂé&raymgfon& he
sel f-1ocking sealing nmechani sm 920, 945, 970, 960, and

recess 930 adrihaRroapCunie PieneasiBack Cuseeltisen featgres mayde fragticel angsush
the materi .S, gphodi ment 900 depicts a
single seaﬂer‘{%c%% ca flgloér‘{nh%qﬁé %toéef)}-g]ﬁboémnent s may require nultiple
sealing locations. For exanple, in the device 400 in Figure 4A a

sel f-1ocking seali ng mechani sm 920, 945, 970, 960, and 950 may
provi de addj of u es for the conce-ts enbodled by the
claims. A f3k4 ! & INEFEATURES i COMPRESHIONSEAle 1| ui d
cont ai ni ng regi ons of the cent er of 20 the Opht hal m c Lens Whl le a
second2gnnul ar rpipged 11111&9&@65%)‘&1@@1&1&‘@%&%&& letyat PARGRS a%ﬁfé}eﬁtrlyﬁé‘&e r
annul ar seal and an outer annular seal to enclose the interconhect,
energi zat i cmaleswsterel Hétand 120 ﬂmn‘im’rsealtasMuTrhEleaahlkeltdcwee Pt de soay be

f or med to extend 11 th
W ml i pooBafhdRul et of B B8 e Pl Bl Ragfin RS A D
seal i ng el ¢ERNKS stEMcde TRRBABMRANSR 00 iEehtich Bn By lﬂﬂg%dcﬁ(@iﬁ/@ﬁ%ce

METHODS AND MATERI ALS FOR | NSERT BASED OPHTHALM C LENSE
740 with a surface 745 that compresses another sealing feature 720, which may be

25  formed as a deposited seal from various adhesive materials, including, for example, the
materials listed in Table 1. In a specific embodiment, the sealing feature 720 may be
an elastomeric o-ring that is placed into a groove 750 in the Front Curve Piece 310,
which creates a compressed location for the sealing features 720 and 745. When
pressure is applied to the Front Curve Piece 310 and the Back Curve Piece 740, a

30  compression seal may form between a sealing feature 745 on the Back Curve Piece

740 and the sealing feature 720 in the groove 750. In some embodiments, an adhesive
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Referring back to Figure 1, a diagramof an exenplary Ml d device 100
for an Ophthalmc Lens is illustrated with a Milti-Piece Insert 104.
As used herein, a Mdl d device 100 includes a plastic forned to shape
a cavity 106 into which a Lens-Fornmng 30 M xture can be di spensed
such that up@fbeactd o Bl rédt e tRfsehllify drodve FUNBIRE th Fidik EuralPiece 310
Opht hal m ¢ Lens of a desired shape is produced. The Ml ds and Ml d
assenbl i es awbtheBagh CyrieRiese 148rintartee soap W%Qedlndhlsmbedwh %one Ml d

E?LL ; h'? r t g/glécg'ﬁ%egs?&is 2/1)9 %f:a"i1 rﬁge}r? ﬁ%l}tﬂ_z{il%lé\@éﬁcep o | ]ag%.ga %q%e\}\ig@?fﬂlegﬁgfs

parts 10lanemB&Amient; Wﬂd)tthl?lr abddphtita) tHiszﬂfﬁrfSealaﬁ\aﬁﬁ: dsod fadcallty igeeds in
conbi nat i on of Mold parts 101 and 102 is preferably 5 tenporary. Upon
formatich of et%tmt%%eevwﬁ%em,ﬂéh WbIfer Fample, Fyscaling syt an

agai n be se of the Ophthal m c Lens. At | east
one Mol d pa&%ﬁ%%gteﬁgﬁlzgpﬁ?as at least a portion of its surface in
contact with the Lens-Formng Mxture so that upon reaction or cure
of the LensSEALBiIANY ; JWEFE EiX¢ei BBALshape and
formto the portlon of the 10Qphthal mc Lens with which it isin

102, " Trnue. PR B o e aRBPaR A Thob bRl may ke TBp oo

100 is forngd ﬁmlmenﬂdeh&ieiz% 8000 kDhid ambEdTReRtsCIRB aatiee &ff £ 0&ist one of
(front curve Ml d) 102 and a nmal e convex piece back curve Mol d) 101

with a hvithy s@smww&veo?em&ewaeﬁéahwﬁbétme@nﬁ qck&\lf‘tﬁPlﬁﬁ‘eS%ﬁ@é\/e
surface thaﬁmgﬁle’:ﬁfvregﬁ&%‘ib ‘Mnt eﬁwhg% FHN&%M@%&H %efag

curvature o curve o Léns to
t he Mol d desirfec 8@5)tha86andoalofm¢ am)tha ssalfrig) feateret §2¢. smﬁ@embddﬂmmﬂmb
such that the surface of an | mc, Lens, formed by pol ynerization

of the Lenssqalswffﬁalrwﬁ%@ maéb?ﬁ%ﬁnqd@'aﬁieeweaé%alwm %)ﬁ@xa\?aﬂeéb%a hesive
sur face, c t
curve Mol d Tg%h(%%gha Elgqhgﬁfga?r?%gﬁﬁﬂfﬁ? ﬁ%?% nge i nt egrgsty?%ﬁg%&ﬁl%

sur r ouridi ngfeatuce 82uithat mey be:p}af:@i mtu a glooed §80 whekinethe &nide-ed gaofigntnhed45
front curve M d 120 in a ?Hhilﬁg hg axi s nd al so gxtend
fromthe fl&AY E%Preéﬁ?&m Gauling 9 %@ IFPARYT LR rREe ghoye
surface w tﬁﬂh’éﬁv@ﬁia‘t&ﬁl nﬁ'j%b' E}Yheﬂqmﬂ?&ﬁfog@f 89u t%fbrea\f\é”'é %&llh%?éaﬁﬁ% 830 into
that it is sufficiently snhpot formed so that an almc Lens

surface faswhishdle byf¢¢ﬂ@6pf@ﬂf5m¢agl45 2egyi bwrforsfeda IIL@InbOdmiﬁnﬁS e t)b? geeémgn

contact wt he I din ur.f ace is aII
ot pou RatepgsiPistniited HIIARE |2 ARCERd KBt SRR E R BUEHNE Picde”

102 carpthave4(emgebeedalad dnldalihésveleagseaby tHedsurApaformed by e Iufetdiakm
Lens surface the desired optical characteristics, 30including, but

not |initedstrice phinte Bwiscalingdhapra®l0; and cyli nder power: wave front
aberration correg r

combi nations t he&e%ﬁ&&n%dﬂﬁ |tsri ar#? E%%%?ﬂil&%hir‘rﬁ%t% H—%%g?lafﬂﬂn?q with the
recogni ze tmrmgfmnaeBm,lasubﬁsluatt!ermph@nstemmg indilsleydsddy aaydhatise ithe

i ncl uded w t rf.!,lrgstto ﬁaessga(l)lgleg g%o&ek%%ol t0 YOeC[Il(tfhg Ffont Curve Picce 310 and the Back

25  Curve Piece 840 into place. In this specific embodiment, the knife-edge sealing
system 845, 820, and 850 in the ophthalmic device 800 is based on a fluid-based liquid
meniscus embodiment. This type of sealing system 845, 820, and 850 could also be
effective in other types of sealing need in the Ophthalmic Lens environment, such as,
for example, the sealing of the type demonstrated in Figure 6.

30 Figure 9 illustrates an alternative embodiment of a knife-edge type seal in an

ophthalmic insert device 900. In this embodiment based around a fluid-based liquid
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An Energy Source and a Component are nounted on a Multi-Piece Insert
104, which may be conprised of any receiving material onto which an
Energy Source may 5be placed. In sone enbodi nents, the Milti-Piece

Insert 104 may al so include, for exanple, circuit paths, Conponents,
and ot her agspeRich citRlitherd: O PoAECHYe PR BNE 6EY VIS e Thsch ARl B4R

comruni cation with the Conponent and enabling the Conponent to draw
an el ect ri c@nrveRigee P40 fredarkdddo Eiker gpingauselfdockiemachapisnsaserlragpdand

encapsul ati ng_i nnovat.i .gdj.scussed rein ch as,, for .e, a
seal ed surf4t8&PGHEE° il‘)g)rﬂﬁ%%l?%‘?ﬁfeé(”ﬁé@@t ?b??l\frl%glﬁ%ﬂec?%“%%sw‘%lze”
nmanuf act ur eghofile 1910 BiehdM LR tadhifhaipe F@ltira oy oA BxERRIACuRE Biece 940
seal ed for eventual inclusion into an ophthal m c device, wherein

mat eri al% i #MmdtaBdotarprerto0sm the Bragp Furiel Hieee Oy iWhendhe Frant Sl Riece 310
i nside the | i : i ff h the in t enl.als
or said sea%ng%ﬁgéég%{#ﬁgtﬁég%gé% 1 §§§%§égﬁﬁlglpﬁoeeéﬁnggpr?aggﬁ\e%%ter ay
Sour ce i nt ograoM¥da crlitea godifil¢ls dddked Ahcién. Ol thOcxiingslé Bigbéditent, the

Mul ti-Piece Insert 104 into a Mol d portion used to forman OQphthalmc
Lens. The MiPPYe H0suay als eicate poampasssionderatine fufiethenseceie thpkaife-edge
Conponent s Id: LY: ri I :
Sour oo~ Heiite Blo thtd GE Eiae Mh e OB LorRin N bR B el b R eling
Mul ti - Ailecesnisiémentd Other than iakaifoddgamny gombtiogahe withiothe islentive shepe gn
wherein a central rigid optical elenent is in 20direct contact with
the at mospH&f¥Pand the corneal surface on respective anterior and

posterior surf aC&@othé}hﬁ)tiﬁﬁ;ﬁFfezft{ﬁierotf 19§ eIQB&théh{Eh&y LRRRle Eg%&rs% ?f’:Q[ %Igng

(typically a hydrogel material) is attached to a perip

ri gi d opti che¢ catirepenpherwhf i selif-deckang sabing metahisin P00 845,19769G0, and 950.
provi di ng e and.functionali o the resultin ht hal m ¢c_lLens.
"t hese entubiitena0 haceRhat dpfeiuf ok HalBE S s rietuela e Rl .
i mport 4t . 12%AARE BRAI. U TIAS ahbSdTRRHT 900 depidtd £ $iEle sealMelibdatiBh ase ot er t
104 that is a rigid Ophthalmc Lens insert and fully encapsul ated

wi thin a hydrwgancrigmey xequensltiple spalingdogationy. t Forgaample: in the devicgiQ)
Opht hal m ¢ [ ens L pse f f N , '

m cr o i eot P SiEunt PR hee PGS SR AESi 0200545 KR, e ¥pay
exanpl e, a povidé dddivdiuy dpensity bf eps)focthpbiydepts shtbidiedwiytilie elaihha v fiedt
of between 30 about 6 rrmto 10 mm and a front surface radjus of

bet ween abd6tling WREsHEI2Y O HpRfahgr seatina theslliie sendainingiregions obfbe erer of
about nm t i - {f :bet

and 0. 20 AR e & o N3 i & pr O P B SOl Ve
di anet er ofwidtbauinn8 Shnoimr seud and i omtr suniaacenl t@eliclise die iatzoetnngctd mm

and a rear surface radius of about 7.8 n center thickness .of
Sbout 0. T0GTHRANEN AR BUTEoT GPTPEnSS: < bact Gt Pisc ey bpganied i
exenpl ary rgueK 9RhAEMNS RBRENLOENCHBCd Beh Wl thelBBioM. C‘W‘i’cﬁXﬁﬁlﬁ?l‘e%@aling
five-ton systemoffered by Battenfield Inc. Some or all of the
surfaces for the different regions, the various sealing embodiments may be combined

25  orused in multiple locations.

METHODS AND MATERIALS FOR INSERT BASED OPHTHALMIC LENSES

Referring back to Figure 1, a diagram of an exemplary Mold device 100 for an
Ophthalmic Lens is illustrated with a Multi-Piece Insert 104. As used herein, a Mold
device 100 includes a plastic formed to shape a cavity 106 into which a Lens-Forming
30  Mixture can be dispensed such that upon reaction or cure of the Lens-Forming

Mixture, an Ophthalmic Lens of a desired shape is produced. The Molds and Mold
17



5 sealing features, including, but not limted to, grooves, slots,

l'i ps, and knife edges may be fornmed during the nol ding process or
formed | ater by subsequent processing of the result of the nolding
process. The Multi-Piece Insert can be placed in a Mld part 101

and 102 uti héséﬂghésol(fOfo%@m\@le{We%b mfrﬁ&k@wmrne M8l pand odR1d
materi al can include, for exa oI efin of one or nore of

the fol | ow n@cewlwdﬂﬁylwn&me%tlﬂ @wél @ﬁwmsmﬁmogemmmmer
h | d mod ,
Cor am ¢ or st B Epab. R R 60 M pih 1M 6 0ich B i ainis

conmbi ned Wi I Bns0a@ beforyde Tal(iiﬂctdmblﬁ&dnmfﬂ\@dslmpaﬂs Opihdatiad 02 i pte&'mbllybl d
i nclude, for exanple, Zieglar-Natta poI celggl ene_resins

(sonet i rfes iatneratsd Upen fymeHippp! the Q:l?hélii rksatﬁﬁMﬁléBW Wﬂe‘f‘ndf]cprz can
| | di X d
T o1 B Rty RO S £ e

e group further, in sone
enbodi nent s, theAWa@t&mﬁM@lﬁ@artrl@erahdcbm hmyatd:mitaapcrrtlpmbf/hmmfmahh as

ol ypropyl ene, pol I ene tyrene ne net hacryl. at e,
hodi £ egypoF @f@ﬂiﬁ@% besrami ﬁ(ﬁ XBIq 30/bpt 11?0%6%{%“ PROHRAT fHgiLrens-
chain, and g ﬁ'lluhg l\éQQl?é ‘bﬁ@lsﬁlffb&sproa- Bbssa Bl50d sIERR ahe fd%ﬁ% tROp&ibR OF ther

bot h Nbld ha VEes. referably blend i s used on the back curve,
and t held r o@phibahnie Lcomwnthtvéndf 1ttsha cahfacly clhiesame pofryafiag Jeast one othay

sone prefer S maki ng Mol ds 100 according to the present
i nventi on, f"ﬁﬁ%eﬁm ?‘Hﬂo Zhg is utilized according to known

techni ques. Enbod}ieRirexdRpRNintdnS&ehiptdry dRbdlihidst £ BeNd asge: 100 9trhiaied

t echni ques i ncludi ng, for exanple, Iathlng di anond turning, or |aser
cutting.  from Wmadall Py anctjq@ﬁt a il consasepiees Eronbeyrse Md)at02) asg grmale

one surface of both 102
embodi ment s P68 PEGF \%%lg ﬁ(ﬂ&mﬁwﬂhacaf%s O%%d bwgﬁeﬂ The
Mol d parg 1fQdrtienadf &ﬁz:on@ﬁd safaieltBat 1Baltek asxﬁaafwﬂm B&ls@ﬂiﬁi‘l@g Mlx:tui;eelms
can be forned, for exanple, using_a lathing ne

embodi ment sthegupgfure opthedeont pare of a@@pmlmfa&én%twhemdwé \Fé"l?LM‘PlQC e
10 Wi th angihtd (@) SpRlSortifAts AEdUAR SR BB PRI AMCLEROYT A

Ener gy Source cated on t t1-Piece
| nsert 400. O}Shmalbﬂubtﬁenpifmdlbquiﬁmdxﬁ)ﬁho&nf ted @ns-Fotmide MixCuefmhenn

491, such as, for %Jg |nt rated.c rcwtr%1 to control the
variabl e opfPutagtxdihhe ricﬁv‘?ﬂga&)’tlﬁeﬁ'iwa ¥REPIAIS hi s di scussion, a
vari ablg optic Cafsdaf GRERIIHERE A FERIRPASHId FAcaERGLMAYSRY Eafil4an
be in electrical communication with a Conponent 491. The Conponent

491 can i ncflenge 1at¢gra<blm/andesutmand1ngspunld3r cirugderentead ed g thiat etiendgdrom the

h d
Dassi ve. el obpp uafe HEH 1 ins R EPRLGi o Gedf el QREHELRIs ot il
Opht hal m ¢ LRRShown).

A Lens-Forming Surface can include a surface with an optical-quality surface

25  finish, which indicates that it is sufficiently smooth and formed so that an Ophthalmic
Lens surface fashioned by the polymerization of a Lens-Forming Mixture in contact
with the molding surface is optically acceptable. Further, in some embodiments, the
Lens-Forming Surfaces of Mold pieces 101 and 102 can have a geometry that is
necessary to impart to the Ophthalmic Lens surface the desired optical characteristics,

30 including, but not limited to, spherical, aspherical, and cylinder power; wave front

aberration correction; corneal topography correction; and combinations thereof. One
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In sonme specific enbodi ments, an Energy Source 420, 430, 440, 470,
and 480 10 includes, for exanple, battery or other el ectrochem cal
cell, capacitor, ultracapacitor, supercapacitor, or other storage
Conmponent. Some specific enbodi nents can include a battery | ocated on

a Ml ti-Pi eeRlidaBFeikindOR thdark Be1 RRO MBS Qar@ferfRE Qi Thin RS

outside of the Optical Zone. In sone enbodinments, an Ophthalmc Lens
type can i néiseusecdamaplie hainelusled Siithirsthe seapei af thaideentinn.

si |l i cone-cont ai ni,ng..Co nent. ,A silicone-contajnin nenf i e
Chat “cont ai s at RSV ORA e AEqmuep T A s e o REEFeisert o
prepoly mer . wl?rcﬁfnfaiy?dl‘l ddmpried 69&@4 re&divih § iieradl _dnt@t\ﬁ}ﬂghﬁdE@fgﬁ SBurdé thay
present in the silicone-containing Conponent in an anount greater

t han abdut boPiiegdgHn spae ewhediments, theddulirRies Iapirt | (rmay also trishde3hr

i ght I ' f .
205,11 cone. SaTBAr &g eRRSCoRRoRE 2 BRUP oells S fopising e Enerey

Conponent s pmeteinadddcyricd oganmsticpdy wih tabdiBpdrenciridanabligy the Contpeaent
as acryl ate, t hacryl ate, acryl am de, nethacryl am de, vinyl, N-vinyl
lactam N vﬁorf{ﬁ%iﬁv a{ﬁptr&ﬁbpl%ﬁem %}Pmﬁ%gﬁ¢f§h§l~"“‘§?o@b@0‘feﬂ1 sepdifg and

enbodi nent s - I (AN o.cal.l ' t

encapsul at i %né:gj{%g)l/a?ra ,Btl]?ﬁgtga Kgll.? ﬁ%ﬁ?\%g%fg i%n, ?Jfl]%learsf ?‘Jﬁﬁg%éi@c%%%%?s? 8ga%ef105’
st andari® hyalosgfelr aZéndbohslliadent to beamsufatured mtrhokiple feoesphdithgn reliably

materials with characteristics that y provide an acceptabl e natch

to nuner ousasf"?{_g@?&?ﬁlfgﬁeé‘hdaﬁ’%evﬁﬁ ar’ﬁlﬁr"‘g’%@}mﬁ&floﬁp@‘amtc dFﬁﬁ‘ﬂt"ﬂ}?@”&, t he
Naraf il con hagiihy i helatbidt® o N Rbhina R c AeHRE aNBfmafelihs Hbid) the ARt G ce
Etafilcon famly(including Etafifcon A). A nore technically iInclusive

di scussi on dashotglAfussrthxciugh thetinsest waterials or fall seatoHd. stent with the art

herein. One ordiparily skilled 30 in the art re ni ze t ot her
material ot her tﬂ%ﬁo%ﬁﬁgdﬁ??@i@%oe@cwgs placing %@?%E@éﬁpﬁ%m'hece
encl osuise Ohs@aldd giored pladiiglie Vhult-PR:cs BReRd 02 Mtto AN HAIAked RSRIHS
and shoul d be considered consistent and included within the scope of

the clai ms.2n Ghthelpiielens ildsAduladriees lnpaih! Compoaleninsludsong gemore
compounds afoddlitilsAndt witelelehnoduteat BERCOATMY b aPbEGEET [T oM
nonoval ent reactive groups, nonovaleén arkyl "group$, “or nonoval ent
aryl groups, anyingbmefeinbbdimeants wi Opathahinikiichs evithurnvtiitioPiatd Inyers edeedned
from hydroxy, gm’ no,. oxa, cgr prg, _al kyl carboxy, . al koxy, am da, .
carbanat e, BHPHONEEY cepier. GBIk desigmoy eaeip grrsnHaiasbeptictbrlepantanin
si | oxang Chiiddpcdn@Pivithit atﬁfo}@{é{eséﬁcpthf; @9{?@51 sﬂghéesorf IQ%;G.CW a5 SR
conprise functionality selecte rom al kyl', hydroxy, am no, oxa,
car boxy, alpopterionsusticys. Bicksoktyskiraod Qphthdlodal bamastesial lilpagln a hgdrogel
conmbi nati ons .t hereof ; : . . .
materia 5 15 attached to a periphery of the rigid optical element, which also acts as a
Multi-Piece Insert providing energy and functionality to the resulting Ophthalmic
Lens. In these embodiments, the function of encapsulants and seals 105 are important.
25 Some additional embodiments include a Multi-Piece Insert 104 that is a rigid
Ophthalmic Lens insert and fully encapsulated within a hydrogel matrix. A Multi-
Piece Insert 104 that is a rigid Ophthalmic Lens insert may be manufactured, for
example, using microinjection molding technology. Embodiments can include, for
example, a poly(4-methylpent-1-ene) copolymer resin with a diameter of between
30  about 6 mm to 10 mm and a front surface radius of between about 6 mm and 10 mm
and a rear surface radius of between about 6 mm and 10 mm and a center thickness of

between about 0.050 mm and 0.5 mm. Some exemplary embodiments include an
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where b is 0 to 500, where it is understood that when b is other than
O, bis a distribution having a node equal to a stated val ue;
wherein at | east one RI conprises a nonoval ent reactive group and, in
sonme enbodi nents, between one and three R1 conprise nonoval ent

reactive grglRs withImasest BEHES. 9 mATRRPY BbANur eI ADOUTP Mband a
groups that can undergo free radical and/or cationic polynerization.

Non- | i mi ti nigaesalack eastiusfoffabewt 7.8 ding and & eenderithiskegss apabauh i1 em and an

(et h)acryl at es t Vvl S, ~Vi.nyl vin h . . . ;

G . 6al kyl (& gﬁ)pa%ﬁlﬁ?%%}%%m O(dr,?@%{'ﬁqcig% r?v% %ﬁce?gégrg%lcromoldlng machine can include
Cl_6al kyl ( mafeNiREIsybtami JderBye-ton b iyiyth lofietcd i, Bdstewfield|Iad S@fe or all of the
C2_12al kenyl s, C2_12al kenyl_phenétlls,_ C2_12al kenyl napht hyl s, .

C26al kényi pling faafures inejiding, bobuefilingifcdde Haaeessslotslips, and knife edges may

el ute vi ngt RSRg AR b RIS RN Emi 0} b7 Qe SAE o SRS

groups a es there
enbodi ment tdaelt bf e niciding plodeesaict i ve groups conprise (nmeth)acryl ate,

acryloxy, (meth)acryl am de, _and m xtures_there Suj t.abl e noval ent
al kyl and aryl gfbt lmﬁﬁca@@eﬁr%ﬁbgp[afiﬂwmﬁ{)w 641“‘2‘5@%?“1‘8‘5? @

g rou pS y C6 . y u H . t
00U NS oy U4 Yo MESHEBA o i
pol yet M0 enpdxylpfiopybne cranbiendtthefol owiay: polfyproppiane.pwlystiwene, polyethylene,

one enbodinent b is 0, one le is a. oval.ent reactive gqroup, and at
| east thr eepfawnawf%fhée&y e’fapgﬁ?q%bﬁ%{}ﬁ\f%cﬂ?ﬁ}ﬁr l@“ erd¥ig a‘?ﬁ@}uﬁlﬁ 4 to
16 carbon atQpsiYrmétillic nd&idner enbodi ment, from nonoval ent al kyl

groups having 1 to 6 carbon atoms. Non-linmiting exanples of silicone
Conponent s of t hDshee Mrddinmtertald thel majeb@camshingd with.one or more additives to form

nydr oxy- 31 3 bty Bt Ll STk 4 LR bk XRRKY bRl Ry kP

opoxy] pr opyf™®

52- hydr Ky - GoffRtilRS FarkrP)iorag Ry P By ¥ RI@REH tdrddos( dopbiyid Ybisdltaxydldingaie,
3- et hacryl oxypropyltris(trimethylsiloxy)silane ("TRL.S"),

3- net hacryl wﬁﬂfbm&uﬁﬁt@m 1i G (91353 1 dsapsloracApelymenral Phiyih ethylene group.
3- net hacryl oxypr |....6ll. Si ape. i S o]
's'2 to 20, 3" toSTLERRREIRORY enfibiin ASRE Mb s BER SR By TB M
term nal Rl pelgnprs suels agpstpmopaleas tpotyednddneepadydypnea pol yniethylenehaviylgte,

At oms or | ROSHSOASHOLBE SoHGRRIS T1 S AUV ERCR DA ME]) TBibapE IR ng
Lot & 701 RO hSbkel cnpl e ATER Tl 10l lbrans
Rl conpr i seblead iorsod ah €retbagk kyivegamgitthe frant eugvelcansist of dlrepadivyclic co-
polymers.
In some preferred methods of making Molds 100 according fo the present
invention, injection molding is utilized according to known techniques. Embodiments
25  can also include Molds fashioned by other techniques including, for example, lathing,
diamond turning, or laser cutting.
Typically, Ophthalmic Lenses are formed on at least one surface of both Mold
parts 101 and 102. However, in some embodiments, one surface of an Ophthalmic
Lens may be formed from a Mold part 101 and 102, and another surface of an
30  Ophthalmic Lens can be formed, for example, using a lathing method.

In some embodiments, a Multi-Piece Insert 400 may have a front curve surface

410 with an Optical Zone that includes a variable optic powered by an Energy Source
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15 atons, and the renmaining R conprise nonoval ent al kyl group having
1 to 3 carbon atons. Non-limting exanples of silicone Conponents of
thi s enbodi nent include (nono-(2-hydroxy-3-nethacryl oxypropyl)-propyl
ether term nated pol ydi nethyl sil oxane (400-1000 MN) ("OH nPDMVE"),

and nononet h2 ugboxpa IR khd 480 [Hcaal ed tﬁamqrtﬂmué Wsert aoojn TR RRAIti-Piece
pol ydi net hyl si 'l oxanes 20 (800-1000 MN ( nPDMVEB) . I n anot her

enbodi nent , Inseqt 40§ camalgpmchyde ﬁerpp@emtcﬂ%owchb@tfhr @@mphfr rmstbgrmled

ndepende L’?F‘%%ef b o e R R e F o RisE! Akt ot S pisoupgion.
carbon atons waﬁﬁtjlesdiptféﬁcﬁn ihaeensddrer a Cbﬂllpaﬂ@ﬁ bet ween car bon atons and

may further conpri se hal ogen. 25In one enbodi nent, where a silicone
hydr ogel® Opht hal A EnekgYSouEce s |bpetaelettﬁéa1@smrm1¢ﬁt1@n Méths @omponent 491.

present invept Cgﬁp%éé-%z@ﬁ d;{m vg.%a}ﬁét r¥s%o%§‘tto%n%let%8f&[ 13%1' é};ﬁﬁ,a

| east approxinate tween appr oxi ma
percent wei glahgsid staie,n;aeh: @sntﬂan axmgle@@ sqnitendiktdraggeictiop atphtssi{ze viecteibal
of reactive nmpnoner ents from which the pol is made. 30In

anot her enb&diGfeft an Qi:ﬁ%?a]t ‘gevf‘E?@Pc}Rt‘s owel Qrighalmye if?‘!s carbonate or

b te of For I o) e
GO R e B HOBAORE LG s SR Y00

and q i® 0 iocludes, Hrreample), bateey coothe atueeam@clwenmychl cHr Gpadtoz, wiracapagitor,
car bamat e nononers. s eci

|y includ _ _ .
el 4- (PR PR REh BT SRiPEn PO, S sasaifh obedimests san include

3- (Vi nyl oxy£satRenMchidl o) aMﬁlﬁyfhec[etIhhe?t 400 sk @xﬁﬁtér%mrﬁbbﬁﬁﬁhﬁc Lens
[tris(trinethylsiloxy)silyl] propyl allyl car

34tris(trinwisige of the I§ti1IZﬂnIe propyl vi nyI car barrat e;
trimethylsil yI et %‘soa‘é&n &%nggnx?é%g h&il X ype (:Xn 1r1c ur?i% an\6ph¥halmlc

10car bonat e,
15 Lens that includes a silicone-containing Component A silicone-containing

Component is one that contains at least one [-Si-O-] unit in a monomer, macromer, or
prepolymer. Preferably, the total silicone and attached oxygen are present in the
silicone-containing Component in an amount greater than about 20 weight percent, and
more preferably greater than 30 weight percent of the total molecular weight of the

20  silicone-containing Component. Useful silicone-containing Components preferably
comprise polymerizable functioﬁal groups such as acrylate, methacrylate, acrylamide,
methacrylamide, vinyl, N-vinyl lactam, N-vinylamide, and styryl functional groups.

In some embodiments, the Ophthalmic Lens skirt, also called an insert

encapsulating layer, that surrounds the insert may be comprised of standard hydrogel

25  Ophthalmic Lens formulations. Exemplary materials with characteristics that may
provide an acceptable match to numerous insert materials may include, but are not
limited to, the Narafilcon family(including Narafilcon A and Narafilcon B), and the
Etafilcon family(including Etafilcon A). A more technically inclusive discussion
follows on the nature of materials consistent with the art herein. One ordinarily skilled

30  in the art may recognize that other material other than those discussed may also form
an acceptable enclosure or partial enclosure of the sealed and encapsulated inserts and

should be considered consistent and included within the scope of the claims.

21



CH3 CH30 IIl Si (CH2)4000-C=CH2 1H CH3

10

15

20

25

Suitable silicone-containing Components include compounds of Formula I

R’ Rl R
| | i
R'—Si—0-SiH0-Si—-R
|'Q1 |:|{1 |'Q1
| 1b

wherein R! is independently selected from monovalent reactive groups, monovalent
alkyl groups, or monovalent aryl groups, any of which may further comprise
functionality selected from hydroxy, amino, oxa, carboxy, alkyl carboxy, alkoxy,
amido, carbamate, carbonate, halogen or combinations thereof, monovalent siloxane
chains comprising 1-100 Si-O repeat units that may further comprise functionality
selected from alkyl, hydroxy, amino, oxa, carboxy, alkyl carboxy, alkoxy, amido,
carbamate, halogen, or combinations thereof;

where b is 0 to 500, where it is understood that when b is other than 0, b is a
distribution having a mode equal to a stated value;

wherein at least one R! comprises a monovalent reactive group and, in some
embodiments, between one and three R' comprise monovalent reactive groups.

As used herein, monovalent reactive groups are groups that can undergo free
radical and/or cationic polymerization. Non-limiting examples of free radical reactive
groups include {meth)acrylates, styryls, vinyls, vinyl ethers, C,.¢alkyl(meth)acrylates,
(meth)acrylamides, C,salkyl{meth)acrylamides, N-vinyllactams, N-vinylamides,
Cs.j2alkenyls, Cy.ralkenylphenyls, Cs.j2alkenylnaphthyls, Cs.salkenylphenylCi.salkyls,
O-vinylcarbamates, and O-vinylcarbonates. Non-limiting examples of cationic
reactive groups include vinyl ethers or epoxide groups and mixtures thereof. In one
embodiment the free radical reactive groups comprise (meth)acrylate, acryloxy,
(meth)acrylamide, and mixtures thereof.

Suitable monovalent alkyl and aryl groups include unsubstituted monovalent
C.1salkyl groups, Cs.14 aryl groups, such as substituted and unsubstituted methyl,
ethyl, propyl, butyl, 2-hydroxypropyl, propoxypropyl, polyethyleneoxypropyl,
combinations thereof, and the like.

In one embodiment b is 0, one R' is a monovalent reactive group, and at least

three R! are selected from monovalent alkyl groups having 1 to 16 carbon atoms or, in
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CH3 CH3 25 Wher e bi onedi cal devices w th nodul us
bel ow approxi mately 200 are desired, only one R shall conprise a
nonoval ent reactive group and no nore than two of the remaining R
groups will conprise nonoval ent sil oxane groups. 15Anot her cl ass of

si | i cone- comiothetieR®hoEaae, Tasth snonbedledesyP etonps BAIAR € thB e8RS Rl Ndae

followng lci)lrnﬂlijrlgae?c:amples of silicone Components of this embodiment include 2-methyl-,2-
hydroxy-3-[3-[1,3,3,3-tetramethyl-1-[(trimethylsilyl)oxy]disiloxanyl Jpropoxy]propyl
ester (“SiGMA™),

5  2-hydroxy-3-methacryloxypropyloxypropyl-tris(trimethylsiloxy)silane,
3-methacryloxypropyltris(trimethylsiloxy)silane ("TRIS"),
3-methacryloxypropylbis(trimethylsiloxy)methylsilane, and
3-methacryloxypropylpentamethyl disiloxane.

In another embodiment, b is 2 to 20, 3 to 15 or, in some embodiments, 3 to 10;

10 at least one terminal R' comprises a monovalent reactive group and the remaining R
are selected from monovalent alkyl groups having 1 to 16 carbon atoms or, in another
embodiment, from monovalent alkyl groups having 1 to 6 carbon atoms. In yet
another embodiment, b is 3 to 15, one terminal R’ comprises a monovalent reactive
group, the other terminal R' comprises a monovalent alkyl group having 1 to 6 carbon

15  atoms, and the remaining R' comprise monovalent alkyl group having 1 to 3 carbon
atoms. Non-limiting examples of silicone Components of this embodiment include
{mono-(2-hydroxy-3-methacryloxypropyl)-propyl ether terminated
polydimethylsiloxane (400-1000 MW)) ("OH-mPDMS"), and
monomethacryloxypropyl terminated mono-n-buty! terminated polydimethylsiloxanes

20  (800-1000 MW) (mPDMS).

In another embodiment, b is 5 to 400 or from 10 to 300, both terminal R
comprise monovalent reactive groups, and the remaining R' are independently selected
from monovalent alkyl groups having 1 to 18 carbon atoms, which may have ether
linkages between carbon atoms and may further comprise halogen.

25 In one embodiment, where a silicone hydrogel Ophthalmic Lens is desired, the
Ophthalmic Lens of the present invention will be made from a Reactive Mixture
comprising at least approximately 20 and preferably between approximately 20 and 70
percent weight silicone-containing Components based on total weight of reactive
monomer Components from which the polymer is made.

30 In another embodiment, one to four R' comprises a vinyl carbonate or

catbamate of Formula IT
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Formulae IV-VI (*D*A*D*G), *D*D*El; E(*D*G'D*A)a *D*G' D*El or;
20E(*D*A*D*G a *D*A*D*El wherein D denotes an al kyl diradical, an
al kyl cycl oal kyl diradical, a cycloal kyl diradical, an aryl

di radical, or an alkylaryl diradical having 6 to 30 carbon atons;
wherein G denotes an al kyl dlradlcél a cycl oal &l diradical, an

al kyl cycl oal kyl diradical, anp d| Ica r: aI kyl aryI
diradical having 1 to 40 car b(ﬁ? t gﬁ% b/\/n th'may contain ether,
thio or amine linkages in the main chain; * denotes a urethane or

ureido linkage; a is at least 1; and A denotes a divalent polyneric
radi cal of for miyBereoY Mdh@eMD!, S- B2 MH-RAAAR ddnofisRyStogeiCbPmythyl; dlid 1, 2,

RR11 R12 R13CFC-(CI—|2)W-(X)X (z)z Wy - R14-
3,ord;andqisQorl.

5 The silicone-containing vinyl carbonate or vinyl carbamate monomers
specifically include 1,3-bis[4-(vinyloxycarbonyloxy)but-1-yl]tetramethyl-disiloxane;
3-(vinyloxycarbonylthio) propyl-[tris (trimethylsiloxy)silane]; 3-
[tris(tritethylsiloxy)silyl] propyl allyl carbamate; 3-[tris(trimethylsiloxy)silyl] propyl
vinyl carbamate; trimethylsilylethyl vinyl carbonate; trimethylsilylmethyl vinyl

10  carbonate, and

9 CHj3 CH3 CHs 0

HzC==G—0CO(CHg)y—Si—O—=Si——O—Si——(CHp)0C0—C==CH,

CHs, CHj CHs
- 25

Where biomedical devices with modulus below approximately 200 are desired,
only one R' shall comprise a monovalent reactive group and no more than two of the
remaining R' groups will comprise monovalent siloxane groups.

15 Another class of silicone-containing Components includes polyurethane
macromers of the following formulae:
Formulae IV-VI
(*D*A*D*G), *D*D*E';
E(*D*G*D*A), *D*G*D*E! or;
20 E(*D*A*D*G), *D*A*D*E!
wherein D denotes an alkyl diradical, an alkyl cycloalkyl diradical, a cycloalkyl
diradical, an aryl diradical, or an alkylaryl diradical having 6 to 30 carbon atoms;
wherein G denotes an alkyl diradical, a cycloalkyl diradical, an alkyl cycloalkyl
diradical, an aryl diradical or an alkylaryl diradical having 1 to 40 carbon atoms and
25  which may contain ether, thio or amine linkages in the main chain,
* denotes a urethane or ureido linkage;

+ 15 at least 1; and
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wherein R11 i ndependently denotes an al kyl or fluoro-substituted

al kyl group having 1 tolO carbon atons, which may contain ether

| i nkages between carbon atons; y is at bSleast 1; and p provides a
noi ety wei ght of 400 to 10,000; each of E and El independently
denotes a pol ynegi . | |,Gal represented by
Formula VI mhe%é%%aéggﬁpéﬁﬁygg'geﬁgggﬁ%ggﬂﬁ);h%H I s hydrogen, an
al kyl radical habemgldVilo 6 carbon atons, or a -CO Y-1215 radi cal
wherein Yis -0-,Y-S or -NH; 10 R4 is a divalent radical having 1

to 12 carbon atons; X den -@0 or -000-; Z denotes -0- or -NH;
Ar denotes an aromatic rafica Fihaving 6 to 30 carbon atons; wis 0 to
6, x is 0 or 1; y-LsHor é,o fl-ZcHg), Q- or 1. A preferred

si |l i cone-cont ai ni ng np5 eg; ilg4 poVyurethane macromer represented
by Formula I X 9 cF6=c-cocR2cFR cF6 15 -3ai 0000cH, 9999n(10)1111]
ocN- R46- NcccH2cH2ocH7cH20C @ hcga-y) Si si-(CVm

OCN- f 2, 0- 1CCCH2 CH2 OCH2&#2 CCN- Rm NCO- CH2CH2030CH2 AAAAI pl HH CI - 13

0ot hr o1 LStz 1,8, dhdaceyanate after rema
wherein R'" independently denotes an alkyl or fluoro-substituted alkyl group having 1
to10 carbon atoms, which may contain ether linkages between carbon atoms; y is at

5 least 1; and p provides a moiety weight of 400 to 10,000; each of E and E!
independently denotes a polymerizable unsaturated organic radical represented by
Formula VIII
wherein R'? is hydrogen or methyl; R" is hydrogen, an alky! radical having 1 to 6
carbon atoms, or a —CO—Y—R" radical wherein Y is ~—O0—Y—S— or —NH—;
10 R"is a divalent radical having 1 to 12 carbon atoms; X denotes —CO— or —OCO—;
Z denotes —O— or —NH—; Ar denotes an aromatic radical having 6 to 30 carbon
atoms; wis0to 6;xisOorl;yisOorl;andzisOor 1.
A preferred silicone-containing Component is a polyurethane macromer

represented by Formula IX

0 9 9 o o AT 101 10 b0 ™
CH=C- EOO—ECP{—OICI:II‘J-R16—l:(":(IJHZO-|;.OCI-I;,G-|20&:J-Riu—l,\EC(CH?)‘T(?iD)?i—(CHz]m} DCII\I—R“,- ?cmﬁmzocwmzoo\f— R‘B—fl\EO— CHCHCO0C=CH,
CH, HooH T f
CHa CHs H H H H

15
wherein R'® is a diradical of a diisocyarate after removal of the isocyanate group, such
as the diradical of isophorone diisocyanate. Another suitable silicone-containing
macromer is a compound of formula X (in which x + y is a number in the range of 10
to 30) formed by the reaction of flucroether, hydroxy-terminated

20  polydimethylsiloxane, isophorone diisocyanate and isocyanatoethylmethacrylate.

Formula X
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as the diradical of isophorone diisocyanate. Another suitable
silicone-containing macroner is a conpound of formula X (in which x +
y is a nunber in the range of 10 to 30) formed by the reaction of

fl uoroet her, hydroxy-term nated 20pol ydi et hyl si | oxane, isophorone

di i socyanat e and bsocyanat oet hyl net haaryl ate. Fornmula X 00

nra éu?@ pé20).250. gzg%%é/w/aoi ~JO

NHAGCH2 20 ( OCF '( 2CF2) Y- 2CH20 Od\l 0 NHJ\@ﬂﬂ@[—(OCFZ)X—(OCFZCFZ),—-OCFZCHZO
si |l i cone-cont ai ni ng Conponents suitable fqg se in this invention

i ncl ude macromers containing p Iysiloxine, pol yal kyl ene et her,

di i socyanate, polyfluorinate 1 ; GMebuoernated

pol ysacchari de groups; polysiloranes with a 5 polar fluorinated
or side group having a hydrogen atom attached to a term nal
di fl uoro-substituted carbon atom hydrophilic siloxanyl nethacryl ates
contai ning ether and sil oxanyl |inkanges and crosslinkabl e nononers
cont ai ni ng pol yeOtter sdindneeinygningXomyongnts apisabledfoy ugy intthis ifventgoinsipde

ol ysi | oxanes can al so.be used..as the. sili.cone-containin onen
o i s nvERFCOIT S5 Raaageud ant, Bl A SRR g R P S B s
provi ded ashaxae@bAS polyfRbAERESE el BRd pdTRdacBRirideRIRIBoPekilds Stk iftth
to sone aspects of the present invention. It should be understood
that thé or peler flyprigatedierafher siee Boup Sowps adydrogee siont dtiched teck teripiank
to be limtj: n her, onder ] S e i .
i nvention. ?ﬁgg agFg%W%ﬁﬁbt%mﬁhég?@ﬁ%ﬁ¢ﬁ?§¥%%§h§$@?r q%ﬁ%gﬁu?gmge&wr
i mpl enent  t il glogaeNlinkmpes bhderosvlitikatsid nfonomets whapsingpylybherd aicl uded

in various enbodi nents of the present invention. It may be obvious to
one ski | | edpelysitaxany aroynsa Ay iths oregomeivsiones camysphe predaritha |

and such "Eﬁngﬁg?&%@¥¥ﬁégbﬂiBﬂ?ﬁﬂﬁhﬁsﬁﬁgﬁﬁﬁpf the clains. Referring

now to Figure hart ustrates exenplary steps that may be

10 PROCESSES

The following method steps are provided as examples of processes that may be
implemented according to some aspects of the present invention. It should be
understood that the order in which the method steps are presented is not meant to be
limiting and other orders may be used to implement the invention. In addition, not all

15  ofthe steps are required to implement the present invention and additional steps may
be included in various embodiments of the present invention. It may be obvious to one
skilled in the art that additional embodiments may be practical, and such methods are
well within the scope of the claims.

Referring now to Figure 10, a flowchart illustrates exemplary steps that may be

20  used to implement the present invention. At 1001, a Front Curve Piece, such as, for
example, that piece 310 shown in Figure 3, is formed, and at 1002 a Back Curve Piece,
such as, for example, the piece 340 shown in Figure 3, is formed. These formation
steps at 1001 and 1002 may be performed in either order or simultaneously.

At 1003, a conductive material may be applied to either or both the Front Curve

25  Piece of the insert or the Back Curve Piece of the insert. At 1004, a sealing agent may

be applied to at least a portion of either or both the electrical Component and the
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20 used to inplenent the present invention. At 1001, a Front Curve

Pi ece, such as, for exanple, that piece 310 shown in Figure 3, is
formed, and at 1002 a Back Curve Piece, such as, for exanple, the

pi ece 340 shown in Figure 3, is formed. These fornmation steps at 1001
and 1002 mayoddRcies heter®d This fiplibaionait 604 6F sedlin/deaNRAHS bohdublivel 003,
a conductive material may be applied to either or both the Front
Curve 25 PiB@terig mﬂ]ﬁ ecqum duppghont theseduekraisssy evhpraas theatoplibasionns é@Q4 to

Qit t %ggmor ab%‘t%%mt EJI‘I ca %thoéﬁgthgnf%%oggaé%ﬁ ﬁcO%t{?SR% e?? al .

Thi s appli cedriduatu&tmét@ﬂﬂ 0f06%al i ng agent to the conductive materi al
may occq\_}r t hroughout the sealing process, whereas the application at
h

1004 to the el ectt 1 acadhssivent serbpS sRaieial By depplicddmsihernr behsof the
been attac hFIQmE ultvlgqjléb%%qﬂ éB’fck épi%}“, 131 s%%%‘rktﬁ)ﬁhnénqg §h 11 atign of
i'ed to either bo e

adhesive or sealing materia e app

Front Cur vethi? meterialndast ﬂmeoBacthe Iﬂ:arrevr&:nPoﬁa:ﬁefdnmes pivee epdnodtermﬂioﬁl ofithe

application of this terla in oIvethe[\1 | acepent of a preforned
tlpl{?é t eqp

pi ece upon BRgt B‘F“E?ot Rsyned EMPOHMEgEss! mgrthan gagtront
embodi ment SeyutRPi&eFR¥ndBadOE Grvk P R RrokE BBh oﬁysf/@otﬁ’bi%%@s ah (e Back

Curve Piece or nore than one of both pieces. In these 10enbodi ments,
t he stél® atemp@bments, the biep aémﬁﬁtwemjﬂduhc rdpeated uniplpll appbtablppiecefthe t he
ophthal m c insert.ar eé,gorrbi ng i,nt.o an |asert. The conbi nati on

at 1005 of MG PR B SeRBmed IO AR MGty e Pi eces inherently creates

a cavity that nayhd@usEnatiodrat @3Bl BoneCursBPMied @ BrclWhRvelPicddd active
optical device 220. At 1006, said cavity may be at |east partially

filled witHnheranidy crepies s sy thafnel raie.sor QWPﬂfh @b d@wmx}a I5gure@, an active
multiple fu I I e he
st epI gt 100(3%0@0&%%%?222% e’}}f lggé)l ué'}?rtgﬁl P%l gg} “‘&b’%t“&g%ﬁﬂﬁ s}% tﬂ

f1 ui ds 1350 @li‘ld:@ﬂﬁdﬁmmt@,&ﬁ@ﬂ&d@nﬁi@@bﬁ@u@:lﬁp‘lﬁ%@bﬁé’l@h(ﬂ'ﬂrﬁllti{ﬂﬂﬂulds may
At 1007, a Reactive Munonmer M xture can be deposited between a first

Mol d part aifcPeded By EHivgatins faeﬁtéptat b‘?%rﬁ%eéﬂ%lﬂlféﬂéé%ﬂ%qateéiﬂﬂﬁe&ur@ etwo
first or th?n SR ﬁm&tsﬁa%%e%@Lbeﬂﬁigﬁgﬁ@%@h{ﬂaﬁn%\ﬂ pparts as

a result of subsequent processing steps i ned i nsert
is placed i nt o] aAtHthnysaxﬂweMdmomanikturstaﬂ\md dbppsitdd lendeenhefirsediond

Mol d part or ontoas face that wll a cavi for med
et hbl o T dd e pH BB ot parfe o o Bedirt arioe Sacand Mald part

preferned apagiRYetwedBe Ir6d al rBRAIJF shibq@dnt gr&egsﬁl tds. 3968
in the Mold part 101 and 102 Figure 1 via g hani cal pl acenent’.

Mechani cal tpe eerabinpd insei is pi@(teddeto af @avite famstl by tize fishhioldpardarikthe second

ol ace sur t MEHRRT st aRERE LT iR TEt SEaHIRms oS e PRSI 2o and

al so Wi t hi nthé bobé BRAA Phrt bivelaRs SR Un isBivie Pldfeed Msudidlbntg e c@ibined
mechani cal placenent is effective so long as it places an insert 104

within a cdgservifldpigiagure 4 ugplaceskin thlofbparhil] mh%mfﬁﬁg@e Redecti ve
30M xt yge %%h%ﬁ]l@%qﬂ?%meﬂp DRLEARAT Blainbdnt LACTHRG e, PR b rbBotPr

resul t ant
other automation, such as, for example, those known in the industry to place surface

mount Components. Human placement of an insert 104 is also within the scope of the

present invention. Accordingly, any mechanical placement is effective so long as it

places an insert 104 within a cast Mold part such that the polymerization of a Reactive
30  Mixture contained by the Mold part will include the insert in a resultant Ophthalmic

Lens. In some embodiments, a processor device, MEMS, NEMS, or other Component
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Lens. In sone enbodi nents, a processor device, MEMS, NEMS, or other
Conmponent may al so be nmounted in or on the insert and be in

el ectrical comunication with an Energy Source. At 1009, the
first Mold part can be placed proximte to the second Mold part to

form an Ophiaahmb Ge kifustcian 6i b tHeauidryanditelin alectriealsdongnnidcafontwien an
Reactive Mononer 5 M xture and the Energy Source in the cavity. At
1010, the Reawgyveuwdnomer M x within the cavity can be pol ymeri zed.

Pol yneri zation c Cfﬂglpf“i A

or both of acti nlﬁglé@dlﬁ%tl on 3@(}?%&3%%%/&? 3&%@?%0?;11%1%%%@3{%& %‘2 %Q\(/:I @e‘%@q °
is removed forpmnttshidingt parstfrmifktchoingivith helehst gemt o6 theRoactiee Meedmen
provi de hard or soft Contact Lenses 10 made of any _known ht hal m c

d
Lens matder i MixtugrandgheEpgry Sapicg ﬁlefCBYlch*(H@t@FiR?@c%‘[&%’@ﬁﬁ?r i c
C | ' ; . . :
enses, prefan q{lé(ca\;ltgecal%gEggﬁyg%?%eg@%eﬁﬁatfoﬂ%aﬁ BY ERkhs B 15T

Cont act Lensesﬁ]lhaw ng-wat er “c approximately 0t
percent. Msenplefvir alpoyyre thendnthidtiabhaatinicendiegomarel ImatieAdi Olnp Hener s

containing either or both hydro rou and carboxyl groups, or be
made from spph@élﬁ%lgiﬁ?ﬂ‘éir?fp bedp%‘g/lygléer]%dgfdl%ar@uch as sil oxanes,

hydrogel s, silicone hydrogels, and conbinati c‘),@ t h&r eof Materi al
useful for forni Afheydd themveation may bauted toProvids hasd entqfbhonast isesstade

: _ _ 8hiq
y T eaciq N0, Bhens Ao WA AR TORMWRE S A ERIRLAME RASRRIRR e

al ong w s such"as polynerization initiators. Suitable
materi al s i fich@hthabvnidicaised, praférablypthe Ophtliaboivd dnyebrodgled mvenita dre sofi

silicone nacromers anq@h%dro hilic rm#%ﬁrrers. Zgby'%)PP RATUS
Referring nbniee Il'fgn@‘??r Vg W QRS PrOFHRRY _ 1R Y0 ReEAL dyore
appar at us 1;}%%1-5@37,' thé Fb?hfh%ﬁﬁg [Whidd P0G of'Tang)rhéﬁ B6itaihi ﬁlelaﬁsaog{

\
interfaces 11. As 1l fustrated, nultiple Mold parts, each with an

associ at ed hyexy grbtiplandaragbaxyhg@ups @r bemade fbnetiliconeZzoakining pelemeesd

to a nedia transfer interface 1111. odinent,s can 25 incl ude .
S gl & Ty enichda SHoanes. B REs s hena goRRREe b Bt yldps B Mijerta
mul tiple i nﬁ&ﬁl%ﬁﬁm_ﬁﬂ@th@b?lﬁﬂl)alrﬁiicmhés%mﬁmbiwerﬂbﬁ@xﬁaw;d\ﬁédd byRiea@rg
Inserts 1114 in nultiple Mold parts, and in sone enbodi nents, in each

Mol d.  Anot hblendssefavacrenersonenangisdindeambinatiens desobplpag #ithaddiives such
support the_Multi- .Pi.ece .| rt i : 1 he. i C
Lens i s nol e lngrﬁ na&%ﬁ Ergé%%%ws#p}%%lérﬁ%&ﬁ%@@ﬁgpﬁﬁ%&égﬁﬁtﬁg@ﬁ%ﬁgé@
af fi xed wi t hyqrokalaBihile fomnsli@nk alacefmdrh endhydojihibembhatensi | | be
formed into the Ophthal mc Lens body. Referring now to Figure

12, a controller. 1200 is illustrated that nay be used in sone
enbodi neht s esent invention. The controller 1200 incl udes
one or nore 5 processors 1210, which may include one or nore

processor ConponfpfesifOiRl RAFBLE 1246 eRBbAIeat | WBoHaYiiemaRd Gppdritus
some enbodi ments, a controller 1200 can be used to transmit energy to

an Energy Sblitie ilustretsd With erreeor Opire fitsiertild 14 srawsteriiptesfaeas ldbodisment s,
all the afor tion nent s .he | ocat W L hina |.ti - P
Tnsert vher SEPRAeIna B RaRts e wiBdn e T ALl Nt ol 56
exterior reghenslpf addyesedtddaBatmedia transfer interface 1111. Embodiments can
25  include a single interface individually placing Multi-Piece Inserts 1114 or multiple
interfaces (not shown) simultaneously placing Multi-Piece Inserts 1114 in multiple

Mold parts, and in some embodiments, in each Mold.

Another aspect of some embodiments includes apparatus to support the Multi-

Piece Insert 1114 while the body of the Ophthalmic Lens is molded around these
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The processors 1210 are coupled with a conmuni cati on device 1220
configured to conmuni cate energy via a conmuni cation channel. The
communi cati on device 1220 may be used to electronically control one
or nore of the automation used in the placenent of an insert into the

Opht hal mi ¢ Egppodditd PRI Holdihd BoinfsaARST K& afﬁ&e&ibvghtpﬁéréﬂéizg@ﬁﬁtetrﬁl &l

froma Conponent nounted on or in an the insert Ia and pl aced ©

Wi t hi n an Cpmaabeathat wdhbe Moidd pre the @phthdlmicChbensdoednt i ncor por at ed
into the Ophthal m ¢ Lens. The comruni cati on device 1220 may al so be
used to communi cReferrifgarovetodiphire,1 2y tdntmhler d200ne iltustrated rialkt hewy be used in

apparatus or nmanuf acturing equi pnent Conponents. 20The processor 1210
s pf'il SO in %ﬁﬁ‘?@é@ﬁ@ﬁ Oﬁxhﬁﬁrﬁeg&w%@nd&@? egntioiéomﬂféclgfl%%%{gé{r more
devi ce 1230,/ Biks&TRI b, $6hidMha P RRIQR dndof nidpd gfog@stsbloéorﬁ%&{eﬂ%ecoqgl\éﬂ%th

i ncluding, but not limted to, conbinations of magnetic storag
devi ces suchcasmpaigatitn devicep@2anth svemalerdbakments eemntropen 1280 cat be agpd to

devi ces, and/or .sem conduct or nory .devi.ces h as Random Access
Voo y  { RAVREY SRR ROV R by TG Direb Eo 2 PR
storage devifodlmais GaNhs hREnéhtdhed Campdrdis M8y bE RRhie@MiihlYa MBti-Piece
processor 1210. The processor 1210 perfornms instructions of a

sof t war e priogerawhaz4e muliplhpiceds\arossatedite define iatsrior aathedenirtregivireof the
present1d nv&%ri on. For exanple, the processor 1210 nay receive
i nformat’ on"déscri ptive of an insert placenent or Conponent

30pl acenment . TheTisd groe@eord @Y Care L3dled aithal @gusimésion device 1220
ophthal mc-rel ated data in one or npre databases 1250 and 1260. The

dat abase neSPRfigered de cunpuBivRtESaCigN Y& 1 ciappigation ¢hapned| &g ceramynicaiien
specific co I r i

Thoert oo 5 RF T Red B eIl LA FRAE Pnbfe AU ALOMAT yed

further definniesplagenidne o hrainsert ftd tHedyhtipmid Des Mt padstht aansendfl digital

and encapsu| atin onents within and upon Multi-Piece Inserts and
o aﬁo%ﬂ%%&ﬁﬁ %ﬁ&lpga%fﬁl  orgm ap,thq insgst media ARd Rlased wilias

appar at

ML 1 <P eca| CEa e RS DFhe GRS MRS 1R OfihanRe @

formi ng at llamasThecémmahicatiereddvidBaldR0uawasdhersed to communicate, for
example, with one or more controller apparatus or manufacturing equipment
Components.

20 The processor 1210 is also in communication with a storage device 1230. The
storage device 1230 may comprise any appropriate information storage device,
including, but not limited to, combinations of magnetic storage devices such as
magnetic tape and hard disk drives, optical storage devices, and/or semiconductor
memory devices such as Random Access Memory (RAM) devices and Read Only

25  Memory (ROM) devices.

The storage device 1230 can store a program 1240 for controlling the processor
1210. The processor 1210 performs instructions of a software program 1240 and
thereby operates in accordance with the present invention. For example, the processor
1210 may receive information descriptive of an insert placement or Component

30  placement. The storage device 1230 can also store ophthalmic-related data in one or

more databases 1250 and 1260. The database may include customized insert designs,
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5formng at least a first insert Front Curve Piece; depositing
a conductive material onto one or both of the first insert Front
Curve Piece and the first insert Back Curve Piece;

attaching an el ectronic Conponent to one or both of the first insert
Front CurvenRi:6egy aid, ddue feéiﬁ@Eoﬁtﬁﬁ%écﬁueﬁ@&@o@ﬁn‘fﬁllﬁig%@ﬁay tohgd @bt dhe
10attachment 1s nade to the conductive material; placi ng a
first materina¢rtto forma first seal upon a surface of either or both
of the first insert Front Curve Piece and the first insert Back Curve

Pi ece; ggéﬁgﬁiﬂzgg the first insert Back Curve Piece with the
first inser ve Piece to forma first ophthalmc insert

pi ece, wherein t conbi ni ng..15cayses. t firs teri t :
first cavity int£$§e¥s?%npﬁgn%%ﬁ%!%gppggﬁgpegﬂéanﬁgggr ggfﬁegﬁ%%ﬂ%nm
Pi ece argl tpB@owi provides Rthods Foteellingtdd edcapiiiiatingChagondntOvithimand upon

additionally conprising the steps of: fon-ning at |east a second

i nsert Bac kK@ﬁW@CPiI@@& apbimaeateigon implemsatingtueh mgthads. #50¥9H 28 second
seal upon ejt i fr t nt Curve Piece and
second inseppﬁﬁggﬁg&gg%gﬁ%%g%gﬁﬂ{&W%&m@gﬁg%ﬁpgggthe first ophthal mc
insert piece with the second insert Back Curve Piece to forma second
ophthal mc insert piece, wherein the conbining causes the first
material to seal a second cavity interior to the conbination of 25the
first ophthalmc insert piece and the second insert Back Curve Piece.
3. The method of Caim1l wherein: the first cavity contains the

el ectroni c Conponent. 30 4. The nethod of Caim1l wherein: the

el ectroni c Conponent is exterior to the sealed first cavity. 5.
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7.

CLAIMS

A method of forming a Multi-Piece Insert for an Ophthalmic Lens, the method
comprising:

forming at least a first insert Back Curve Piece;

forming at least a first insert Front Curve Piece;

depositing a conductive material onto one or both of the first insert
Front Curve Piece and the first insert Back Curve Piece;

attaching an electronic Component to one or both of the first insert
Front Curve Piece and the first insert Back Curve Pieces, wherein the
attachment is made to the conductive material;

placing a first material to form a first seal upon a surface of either or
both of the first insert Front Curve Piece and the first insert Back Curve Piece;

combining the first insert Back Curve Piece with the first insert Front
Curve Piece to form a first ophthalmic insert piece, wherein the combining
causes the first material to seal a first cavity interior to the combination of the

first Back Curve Piece and the first Front Curve Piece.

The method of Claim 1 additionally comprising the steps of:

forming at least a second insert Back Curve Piece;

placing a second material to form a second seal upon either or both of
the first insert Front Curve Piece and second insert Back Curve Piece;

combining the first ophthalmic insert piece with the second insert Back
Curve Piece to form a second ophthalmic insert piece, wherein the combining
causes the first material to seal a second cavity interior to the combination of

the first ophthalmic insert piece and the second insert Back Curve Piece.

The method of Claim 1 wherein:

the first cavity contains the electronic Component.

The method of Claim 1 wherein:

the electronic Component is exterior to the sealed first cavity.
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30 The nethod of Claim1 additionally conprising: at least a

partial filling of the first cavity wwth at least a first liquid
before it is sealed or during the sealing process. The nethod of
Claim 1 additionally conprising: at least a partial filling of

the first cavity with at least a first aliquid after it is seal ed.
The nethod of Caim1l wherein: the first material is an epoxy

adhesi ve. The nelhpaetedofSilgm! sgditienafly comerisipg'st material is
preformed into a shap f 1

wher ei n: t he fli’ﬁs st’feée)lpg?intgp o?r%g%lf g];/ghﬁ?e p %lwgﬁél chgﬁm;c{mgthmd
| east a portion dforiit Baealed obdirmgtthesdaling pracasert Back Curve Pi ece
and the first insert Front Curve Piece to the first naterial. The
nmethod & claim9 wherein: a second naterial forns an second
material adpesi ve,sRRtoRelRaM PhddifaRlly BoRpHsin@n of both the first
insert Front Curve Piece and first 1nsert Back rve Piece, wherein

t he second materi al aathle&t\aepmdl filliag rof dhe §irst eavighysihcatl leaso at st a diquid

at least a porti @ of. ei r or both the first insert Back Curve
Piece and the fi?L¥ s "f ‘Front Curve Piece to the first material.
The net hod of claim9 wherein: a first self-locking feature

mai ntai ns the physical contact of at |east a portion of either or
both t HE} fi7.st |ﬁh@ﬁlﬁt®d@fc¢§]mﬂewhﬁré@e and the first insert Front
Curve Piece to the fipst 1 thod of Cdaim1l

wher ei n: fré ﬁr?r]ga aﬁenaa}l%an %pc()) i ﬁﬁensglf% a self-locking feature
fixedly holds the first insert 5Back Curve Piece in a relative .
position to the first insert Front Curve Piece.

The method of Claim 1 wherein:
the first material is preformed into a shape to form the seal.
15
0. The method of Claim 1 wherein:
the first seal is formed by the physical contact of at least a portion of
either or both the first insert Back Curve Piece and the first insert Front Curve
Picce to the first material.
20
10.  The method of claim 9 wherein:
a second material forms an second material adhesive seal between at
least a portion of both the first insert Front Curve Piece and first insert Back
Curve Piece, wherein the second material adhesive seal maintains the physical
25 contact of at least a portion of either or both the first insert Back Curve Piece

and the first insert Front Curve Piece to the first material.

11.  The method of claim 9 wherein:
a first self-locking feature maintains the physical contact of at least a
30 portion of either or both the first insert Back Curve Piece and the first insert

Front Curve Piece to the first material.
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13. The method of Claim| additionally conprising:

applying a sealing agent to at |l east a portion of the electronic
Conmponent after attachnent of the electronic Conponent is nade to the
10conductive material. 14. The nethod of Claim1 additionally
conprising : applying a sealing agent to at |east a portion of the
conductive material. 1515. The nmethod of Claim2 additionally
conprising : applying a sealing agent to at |east a portion of the

conductive material. 16. .method of Claim1 additionally
conpri si ng tte sllrﬁ“b@eé’f)fl o CFaiff®l WRGtef! depositing a Reactive

M xture on a concave &M{ﬁg&ﬁécélﬁ&hidgaaisélf-ld&ﬁ% feftufe BRIy §1dMBHRALINA

Lens Mol d part; positioning the first ophthal mc’insert piece
in contdct wth Beek QeaePiege ine selative;popition to dwifingt insestdaonidC\@pdPleat.imi ¢
Lens Mol d part proxinmate to the first Ophthalmc Lens Mold part to
forman Ophthal m c Lens cavity, wherein the 25Reactive M xture and

the first ophthathd efhoder Clamel ddgainglly vbihpliging:he cavity;
pol ymeri zing the Reactive Mxture to forman Ophthal mi ¢ Lens;

removi ng the Opht hal ndPlyiessa sealings agenth i abf Iepdr i poytian @piich&lgeirenic

Lens wherein thec@@@&%f %{ﬁepa?tiaéﬂrg 1 Ot jel%ﬁg%ﬂié/ CORIRE s inatde to the

depositing a Reac r 6 on & Surface t s upon a firs

Opht halt® ¢ Lens ddakddctp@material. positioning the second ophthal mc
insert of Claim2 in contact wth the Reactive M xture;

positioning a second Ophthal mc Lens Ml d part proximate to the first

Opht hal m ¢ Lens MY el br ERidar B nGML H:GoLens cavity, wherein
the 5Reactive M xture ang tﬁde seconQ) %t@ﬁnglcgi nsert piece are
| ocated within the caapplyng a sealing agent to at least a portion of the conductive material.

15 15.  The method of Claim 2 additionally comprising :

applying a sealing agent to at least a portion of the conductive material.

16.  The method of Claim 1 additionally comprising the steps of:
depositing a Reactive Mixture on a concave surface that is included in a
20 first Ophthalmic Lens Mold part;
positioning the first ophthalmic insert piece in contact with the Reactive
Mixture;
positioning a second Ophthalmic Lens Mold part proximate to the first
Ophthalmic Lens Mold part to form an Ophthalmic Lens cavity, wherein the
25 Reactive Mixture and the first ophthalmic insert are located within the cavity;
polymerizing the Reactive Mixture to form an Ophthalmic Lens;

removing the Ophthalmic Lens.

17. A method of forming an Ophthalmic Lens wherein the method of Claim 2
30 additionally comprises :
depositing a Reactive Mixture on a surface that is upon a first

Ophthalmic Lens Mold part;
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pol yneri zing the Reactive Mxture to forman Ophthal m c Lens;
renoving the Ophthal m c Lens. 1018. The nmet hod of claim 16 wherein:
the Reactive M xture conprises or fornms a hydrogel. 19. The nethod of
claim 18 wherein: the second ophthalmc insert includes an

ener gi zati on Conponen, osﬁl&n@?the-gg&nﬂﬂiﬂhﬂﬁhﬁfc iabed 6F ARindMehbftact WRh the
second ophthalmc insert includes a liquid neniscus Ophthal mc Lens.
20 Reactive Mixture;
positioning a second Ophthalmic Lens Mold part proximate to the first
Ophthalmic Lens Mold part to form an Ophthalmic Lens cavity, wherein the
5 Reactive Mixture and the second ophthalmic insert piece are located within the
cavity;
polymerizing the Reactive Mixture to form an Ophthalmic Lens;

removing the Ophthalmic Lens.

10 18. The method of claim 16 wherein:

the Reactive Mixture comprises or forms a hydrogel.

19. The method of claim 18 wherein:
the second ophthalmic insert includes an energization Component.
15
20. The method of claim 19 wherein:
the second ophthalmic insert includes a liquid meniscus Ophthalmic

Lens,

20
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