MULTI - PI ECE | NSERT DEVI CE W TH GLUE SEAL FOR OPHTHALM C DEVI CES FI ELD
OF USE This invention describes nethods, apparatus, and devices
related to sealing and 5encapsul ati on aspects related to ophthalmc
devi ces and, nore specifically, in sonme enbodi nents, the sealing and
encapsul ati on aspects in the fabrication of an OQphthalmc Lens with a

Ml ti-Piece MBETI-MECE INSERTIDEVICRONITH GhUR SEARLROROEHTHALMIC
BACKGROUND 10Traditionally, an ophthal m c device, such as a Contact

Lens or an intraocul ar Lens, included®&aVHi®BEonpatible device with a
corrective, cosnetic, or therapeutic quality. A Contact Lens, for
exanpl e, can provide one or nore ofgyy§ Qp-[fsqgrecti ng functionality,
cosneti ¢ enhancenent, and therapeutic effects. The physi cal

characteristics .t al.im. ¢ n rovi,de eacgh .funct]j . A,
o o ercor por af s BN IBLI BARS, RROHES 18 S0l séiting and
can pr o\ decrapduddtion-asfdctsselatedero fophhhinglb deficdd GideMbrd fpeifipAlieshrhdt 0

the Ophthal mc Lens can provide a cosnetic enhancenent. An active
agent i ncor gBbediaantsihe sehingand regansdatiaamspecininghe{abdeation tfdpapeut i ¢

i Chout ¢ ne AR o BV ERa MORACThitt LR B Ao BEA0RY 89 ovor e

recently, iCohpasndaeen theorized that active Conponents may be
incorporated into a Contact Lens. Sone Conponents can include

sem conduct or devi ces. Sone exanpl Es éﬁ iﬁﬁ\j/vn sem conduct or devi ces
enbedded in a Contact Lens placed P eyes. However, such

devi ces | ack a freestandi ng ener]gril,zi ng nmechani sm Al though wi res may
ext end r om an ObRE¥gnai ap epkthalinig dedee, spch a5 Contpgleps Quahintraocular

sem conduct Ol 4RKIAES  Bdoibadie aBREMWIRG AblredH el Anetil%: il SR MY
be wirel essly powered, no chanismfor such wreless power has Been
avai | abl e. quality. A Contctlesisy foblegarhpley @hqrevid ®@omavanaddif tvisionatorreetih® ds

and apparatyus conducive to the fornmati on of ht hal m Lﬁns,e t hat
are Energi _zig‘BCt_EOd’a B> E93THC cBURTCEBIFR, st thraB G Gl CGnéﬁ’SIP e
functi onal i dnrdcRigti @b AR OPRITInfic E8RSpR e R fuﬁbtlidrﬂgA?IEﬁ%‘ggliclélg)lorating

optical characteristic of an Ophthalnc Lens or other bio
devi ce.15l n aiegaghivsopebtydhtof aPplthalimeLensoian pphidead nisonenod-ebli eriadétoal

devi ces, there may.be nu ous nents. where the, nature_of the
Conponent s’ & 8?’%}1%?“\6( mcogjﬁﬁaq%%@ﬁ? glgcmg}&ﬂ?%cislo‘?ﬂs CBp Poyide 4 tEMEBP, may be
i mportant . dNaxRen¥Ri. NOAlSctivdQ\sefEAcorpoidica Ritd 2 IO iKAnA! 1.6 chPpiiRich
seal i ng and encapsul ati on of various Conponents in Energized

opht hal ni c therap®itisisenticanlitye vueleBhysical eltnsacidristies ingp be aeaemplisudviaidhout
the Ophthalmic 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
mechamsm. 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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Accordingly, the present invention includes innovations relating to

t he sealing and encapsul ati on of various Conponents including, for
exanpl e, inserts that can be 10 Energi zed and incorporated into an
opht hal m ¢ devi ce. Exanpl es of such ophthal m ¢ devices may i ncl ude,
for exanpl eopticaColirastéristie 0§ am Ophthalmicizas ot athel leomedieslaievzemi the process
general perspective, nunerous other Energi zed bi onedi cal devices may
be rel evant OabHeHingsack ppfhalpnc uplkbipmgdisgli !Ce%ﬁlq%ﬁmaﬂ’ibﬁﬂpﬂ}%‘ﬂ?ods
and appar at ! i » Whid k :
encapeur a; cd NEPps ph BLEaE R MY ChEpeRRS, hiciea gSEGIEAcAisolation, or
enbodi nent slack iteraefdinay beimportane r §ovd dngh@atseddvices sqnalaipparafus paaieng togha
Conpone capabl e of draw.n current. Conpanents.may include, ,but
are not 1 nidanne aad capapsilaing o V%??Saeﬂ%n@legf’%ﬁiﬁﬂgl%%&@%@hﬂﬁ&BE‘or
device, andp,RmhAfd] ¥&iQk aRAdslelRe fhfGtdneni ¢ device. These Conponents
may al so include the ability to be activated by an external signal of
various types. Sone enbodi nents can al so include a 20cast - nol ded
silicone hydrogel Contact Lens with QUMMARDr formabl e Energized
insert contained within the Ophthalmc Lens in a bioconpatible

f ashi on. Thacperdseghyt, thenpresent mvedtherietlodes innotatidesretating da thefsealing
the formation of an._insert hy s aIin% at. l.east Front Curve Piece

and a Back i SRSARURION;oS yatif Lo tRgHTRE O FEARRIE Redpdhat 6 be
def i ni ngy el eaLkiARAhnd HeBFRANOLTESarPHShRAIACHVISE. FBMIHERS df Sudtéphthalmic
25i nterconnectsS and/or to the curve pieces. The devices that result
from the prdcesgsimay insiude fohesmphsa{dmtach Lenadrsn inffadoytie dens. From gmore

sone alternative enbodi nents, there .be sego Back Curve Pi ece
That | addEthe/s PERBg B TPy e Threact RsTE SR e e i b et
cases, the §@aldMe s@fpeloitheiatémion. M ed@SonTByethddRahe appiratupf® forming an
cavities. The nethod steps to include additional 30discrete pieces to

inserts ei t Pphthalinisdgoewitha)seped erensepyplaed MplirRice lagert g presaiedy In

te C I . W ; . Lpyent.i i n.
n Soms Srbarrenp etk aft A b R Kb TS IR e
or all of t{espof@aebids dryinge durchldésnpenchisanspaciade,bat ajesot

internal to _sealed cavities within the insert. O her enbodi nents may
resul t fronlilhed i sceRable optic Laes dementy 3 seapicensinsion drviss:idd 40 pERG Ion

that | Lo _ re ! .
at 1S ext 5IdRk e%e%trt){i'lt% dfﬁg'&g.g‘flht%%\q Sohents %ai{??é?)qh@ﬁ@é fheWbiifty B be

exteri or Cohponents, y be useful” to encapsul ate the Conponents
in their owactontdiganatitaral signel dfalarious types. Sdme embiodiinests chiatlsairelude a

f or med t he vari ous . enbodi ment al so.contain fluids_of vari.ous
i nds. Bbr - EREHALS THETEPYITEG GRS Ges FyPe TbBeoRET Edoralpiayer
cavity | ocatgfsiabd Wadilthé OpRtialmic) AR idPbioedhpAMiefghioan ophthal m c

insert may contain 10 liquids related to the formati on of Ophthal mc

Lenses. | n sone &hbpusernsmventiomtherdfopgiinclndgs meshedsdoethedpmmitioniof en insert

region that,defines 1h vity betore o L seal i.n
ot “def 1 el SyAuREa fepg b gy PRs€ald PGt Pl BeRifie e, TRt
after the fgiagaidlede SépsdoS@dingth daottital inttRbneocaydldattathing 8¢@€dsito theof

filling needles through one or nore regions in either a Back Curve
Pi ece ofd Fr byiercaueyts apl/iet bo the CHiaeiccsy  Fiederiees Had srsal drogeteipreresting

the resulti Hgng%g%}%ﬂfggga%%k{bggdﬁg&}( Curve Piece or Front Curve

Pi ece. rmng seals and the resulting sealing
devi ces are i npold &niic Aspetive enfbotimmdntd) sheerinag baartcnd|Back Gheve Piece that
enbodi nents, the seals may jnclude preformed materials that are,
formed int olSAd8pdE B REsviQUsly g tioRed FEo-BisSe HiEn{n 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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20 formation of sealed regions. In other enbodi nents, seals nay be
formed in place by the application of sealing agents upon a surface
of one or both of the Back Curve Piece and Front Curve Piece. In sone
of these enbodi ments, the applied sealing agent may be allowed to

cure before the bssemddibafimsnisihih® ndye@tin elBciBitllaTorg@sRsts. Kbfe or all
uncured seal ing material will be further processed to assenble

mul tipl e pi 8cB8se Gopponsatsapphiesninsiuded i the spase thit exipternrad testealed cgvities
materi al s of; el ' ' .
el e vi t hiHESHE Fet P10 L Hicr imy bs 00 B BRGEnE e o ool
pressed tog€bimpondnts marlotdtiva theas extemorso the: forhaticavitidss In tibodittichaceith
that ar pressedr@?ggt her to forma Physi cal contagct for the seal may
be subsg-hue?ﬁtf’?or qnenis; KRy R useial ] cacaulate B Compegas i leir own
mat eri al  spanahfdatiddSndtd@aiPi eces, which, after 30curing, permanently
affixes the two surtaces in place and nmaintains the sealing aspect of
t he seal materi alThbeaviissithatlhes fornepbyp thesvarious embodimests meyed] tosrontdin ve
enbodi nents, the.surfaces that are pressed. together nmay activate a
el {-seal | nBuHRahEHT R e PR RIE i RS SEPTRn o cchral
sel f-1ock t&h@it?\l\&aﬁgd A8t iRIAASS ah 0PEEA FonB0E 2Bt AT BsES HAY @oMin
the sealing material, which'in turn maintains the physical contact to

form t H& seldquidsetaged toyhe rmatiometBplrthalmic raysesi ncjontbeenstudiméensn ghe

f in.th Li h f ' f h
el g PR M T e B

t opogr aphy dealilepioeésseidl defRestthe cetyl O BBRE Based, thd1RnSERlaly e atl @& 4Fter
The features that are attached upon either or both of the Front Curve

Pi ece and t'he fBRakowgF § scabedoenvitirefpr sxasepipavdnisrtioniehitliiing neadles thinggh o
their seali é?rmorlrg%‘% %Hleﬁf'lé cﬂ@.lrg Pf&g’ bt Iy%n{ é%@%ec@qgﬂ%&%)‘ %8
el enents, and/or the ectronic nponent s nay have sealing or
encapsuibat | suseymeersealingoefihs rdselting pesattakion imhe Back CarnsRacd diFremtduree
trace, energization element, or Conponent, therefore allow ng for
contact betWM&®h the encapsul ating and sealing material on either end
and the Front OumyemBinGESobriEschiuRies -Igss{?aﬁﬂgga ick

resulting Miulti-Piece Ins%rt egi ges may tge f‘b t her regéeggggmtpgﬁ?lgrm
opht hal nmi ¢ adpedteesSvaiods pobedimestshdulsome kbmbodigens, thhecaietagdscladfe t hese

ophthal m c deyvice . formation. Ip sope enpodi nents, an. insert may be
ol aced wi ¢ HIRORRRI IS (g Prif o Ahns FT i RGPS SPHERATH o
Lens body fRpihtig dfataed AgidiY 1P6thtPHABedimen@! REl neYRdbHREY Sy pliddivy
Lens-Form ng M xture may include, for exanple, 20 hydrogel -form ng

materi al s. theapnlicehen of ssakng-egenispomasuipres ofeopeloe baitidd theoBiakr@yrve Piece

fir st ool o arend e R R SoRtmtE sEBt G snl CubieB b eplus et fov.

the first Nadlopedto swy berente saibly of MulplEpietddCin i@ dascaMie uncured
Lens-Form ng M xture maé be nol ded into a conposite Ophthal mc Lens
with high dgalingpaigpelw hbesﬁqrth%rd@gcesqqﬁiett)iawgﬁe mMHiplg Rieessbedded in 25

this regul ting ] ' | t

and or Zomponent Ped T b -0 25T ERGRRRHRIE G SRIRANEN
mol ded Lensn#teriats,nhe Mopiecs, thathicesealad widimbhesthadiine fs Sachivyhes uiaybendld
the insert ’iﬂﬁ%flbe consi dered an insert-encapsul ating | ayer. The

Conponent s AT BresIFFdneatia to frrariie sea) Mvanifenindiaentsthe surfageetat
ener gi zat | Qffe g gée@.qé%etl?ér%; Y éhe}g?c\c’ll &nkack ﬁﬁ'ltHéiééagma? BE s grﬁy held in

30integrated circuit and acti optic el ements 1 nctuding,
exanpl e, | ipjadedyrtbeplacerser@olith adimsivelnemads spanning the two pieces, which, after
30  curing, permanently affixes the two surfaces in place and maintains the sealing aspect

of the seal material between the two pieces.



DESCRI PTION OF THE DRAWNGS 4 FIG 1 illustrates exenplary Ml d
assenbly apparatus conponents that may be useful in inplenmenting sone
enbodi nents of the present invention. FIG 2 illustrates an exenpl ary
Energi zed Ophthalmc Lens with a Multi-Piece Insert enbodi nent. 5FI G
3 illustrates a oOrams degidionambodinrenss teahifacesahat are preep kegether may

seal ing enbodjnent for a Multi-Piece Insert. FIG 4Aillustrate
top down repiteEE wif-5AlRg mﬁﬂ"a&@@’ﬁpﬁéﬁ' i?'ftjt?%h?ﬁ peehanisapmay Z‘?ﬁ%cﬁ?ﬂ !Salé'i‘?‘:k
of a Milti-fp.e68 o ARRE bieces togetﬁér%d%iﬁt%fn%ﬁsﬁfe% tfe Qéa(ﬁﬁéh%&i%l,o‘gﬁhh in

representation of an exenpl ary two-piece i'nsert 10enbodi ment o

Mul ti - Pi eceturmsmiiitainfth@ ph§sicdllcostactp dermathesketldntegtiiyv tberboeipisms afiay

4B, F1GO o I eeRaetIJA a8 e PO RegREbn KO BY SR AT Yo ace

Insert seal 'Fﬁgelﬁéiﬁio@ﬂeaﬁﬁﬁ_‘iﬁhﬁeﬂﬁﬁﬂ)kﬂfé‘e@%g i Belsl fideGopdtBaphyabbEnérl ED
DESCRI PTI OF THE | NVENTI ON The present invention includes

met hods andemppes tepsrfbonancantithgscalitigrggian. Opht hal mic Lens with a

Mul ti-Piece Inse re portions,of the .nser n .
Compri 51 ng-the. | hEelEeRgy oy BRSO pedf et SRR RH AR Picce and
encapsul at i g3-BdcR (afilk Pie@dmay BRo BhASEAbodiM¢eR rél@tng toahdlfiealiag or
Ophthalmic Lens with a Multi-Piece 20Ilnsert incorporated into the,

Opht hal 18 ¢ ergapsulsfineu dihsgonductiys fraedss enstgigeiign shemenisl aadenpsulestionls,

N T

el ect r ochenimialthe edtlre @ticd) @hdrgizuti@selements boCagpommanbertfore slhavikg dorgy .
In some enbodi mnents, the materials 25 conprising the Ener%wo cet
i

are encapsuf@iiad bawen 8 wcarputaiggaad seabpe myierah on it el ron
Ophthal m ¢ kGRS ﬂi%ce%%@ﬁCurve Pie?éﬁat%ﬁé‘i'? enbodi nents, a Multi-Piece

Insert also Includes a pattern of circuitry, Conponents, and Energy
Sour cesl15 Var i ous Therbaditing Mdtifigee Insdrudieyiceh endylHetfurtRirgrecekseddo form

ool ng L L ol A COTRREDL Sy 00 SRS AN SOURE S
Opht hal m ¢ h&As #MeMhfon. 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 device may have encapsulated Components and/or
Components that reside in sealed 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.

DESCRIPTION OF THE DRAWINGS
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see. O her enbodinments may include a pattern of circuitry,

Components, and Energy Sources that are small enough to not adversely
affect the sight of a Contact Lens wearer, and therefore the

Mul ti-Piece Insert can |locate themw thin, or exterior to, an Opti cal
Zone. 5l n gEM@riallpstatecsxempiary MEo iR cpbbospaRNisSofipohéifs e be useful
invention, a Miulti- Piece Insert is integrated into an Qphthal mc
Lens via autidimlsresntingspmscabadimgntsefdhepressst ivention. a desi r ed

| ocation relative to a Mold part used to fashion the Ophthal mc Lens.
The enbodi nBKi.2 itlhgirates ancexemplary Bnérgizsd Cphpuheictlens mith atMeltcPiechbdserit
Lens may er’rgg,1 %’d'%@r?t or nore steps where Conponents are sealed and 10
adhered into % ce or where Conponents are encapsul at ed. In sone

enmbodi ts .Ener Source i.s placed in electrical conmunication
Wi th 2 Compblfbrt TS A OISes o Sea) EPER AN Al R CHRLI Y PERBE cnbodiment

el ectrical gyamnemt-titQ@Mmide Energy Source included within the

Ophthal m ¢ Lens. A Conponent may include, but is not limted to, a
sem conduct pj. qui'llﬁ?tr%@srh L%ﬁf[d'o% 18 refb%gﬁfo}{%f Eh @fénrlxglgg twg%\{éc%qnsegtr 15an
electrically activated machine, 1ncluding, 1or e l'e,

m cr oel ect r oneolanitadla Mykit@inse nh&MS) , nanoel ect r omechani cal systens
(NEMS), or mcronmachi nes. Subsequent to placing the Energy Source and
Conponent , Flak 4B0lldstpadsta Gos-ebidgal ﬁb?des@ﬂlaﬁdif%ii deexemipeae bid.pidvk iiskit
to formthe Qohthalmc Lens. In the follow ng sections, detail ed
descri P ok dieagsdiaMuitisPigee p&t.i nvention 20wi |1 be given. The
description of both preferred and alternative enbodi nents are

exenpl ary rbodiitresitates@nlalternative ¢rabadimemtcditiet Matti-Pleae Itsert seading region of

skilled in th [ hat - var Lati gphs, nodifications, and alterations

may be apparent: i'S e re to be understood that said exenplar
y be app b ety BYigh T B T, Do ung d th id exenpl ary

enbodi nment o.not limt the scope of the underl|ying [nvention. 25

G oosary PR 6 istalean 4 AR 71 bl P bR eqLg redion of

present ed imyefdmMlry MBI fgs may be used for which the

follow ng definitions will apply: Back Curve Piece: as used herein
refers to a solid element of a Multi-Piece Insert that, when

assenbl'®d into the sai ®BIAIEED DESCRIBEIEND @FalHE SIVENTION t he si de of
the 30 Ophthalmc Lens that is on the back. In an ophthal m c device,

such a pi ece woulle ivesehbinatgbndncludies séthedsadtapparatus dortmartvddctoving «h be
closer tot arer's eye rface. In_ sone enbodi pents, the Back
Curve Piece ﬁﬁ?ﬁ]&lﬂ)%f‘%ﬂsnwéhﬁﬁ}mtd'l utfé Iléseﬁe‘ﬁl?%ﬁp?‘ﬁw{lﬁ BHISEY a8¢ an

opht hal mi ¢ @J@ﬁp&ﬂnts%ﬁwbmpm@ﬂﬂséﬁ BBy inBRRISPERESE seilt dld@n¥RRUBKOS,
eye. This region may be called an ical Zone. In other enbodi nents,
t he pi ece raypdditivs, tha pepsenilizient i psludee are Ophthdlbiais Lisos with ntMilti-Riece

i ncl udexso . al | t.h  ppsS, in.an b tical Zone. .ln.sone
enbod 2dn: ot nEopplsih b BRBBRIC Al befilii B aGRER pr BB ve
Pi eces, andneggultion.hem may include the Qoptical Zone, while others
may be annul ar or portions of an _annul us. ) Conponent: as used
herein refers td‘®oHbNg todhe arpaent anveentign. 25 Fngrgired Pphtbalmie Liensdp formed m

an Ener gy %ﬁ:d{ §PerhBedAEl ﬁr%%f?&‘ fn %ﬁelj;gr? rS%u%fe, &k Q@nggleal;oclh%%c%ﬂ:ellscgrat €
or 10physi cal state.

battery as the storage means for the Energy. In some embodiments, the materials
25  comprising the Energy Source are encapsulated and isolated from an environment into
which an Ophthalmic Lens is placed.
In some embodiments, a Multi-Piece Insert also includes a pattern of circuitry,
Components, and Energy Sources. Various embodiments may include the Multi-Piece
Insert locating the pattern of circuitry, Components, and Energy Sources around a

30 periphery of an Optical Zone through which a wearer of an Ophthalmic Lens would
5



Energi zed: as used herein refers to the state of being able to supply
electrical current to or to have electrical Energy stored wthin.
Energy: as used herein refers to the capacity of a physical systemto
do work. Many uses within this invention may relate to the said
capaci ty bebdry Gthbreerhimdpeerdtonmay ibdtdcd pateal obdtdudng (]ompabni:ntg, and Boergy
Ener gy Sour as used herein refers fo a deyi ce capable of s | yi ng
Fner 0y of . praWAYMA Bt SHENCRGIEde PP PRI i f LG SOk GoRact Lens

Ener gy Har vGILRF Sind ¥%rteRAND RN@LPiE &I Rt éaﬁ 16 @8mGaRaR! & ferior to, an
extracting Enerdgy fromthe environnent and convert it to electrical

Energy. 20FOphtal@onee Piece: as used herein refers to a solid el enent

f a Milti-Piece | t hat | ed the said t
Wil oocpy a | olREBH o Hrap samE e Rdne de el Ab i g,

the front. bpcamsenM Redofdted ﬁ‘@o/m?@ hﬁlﬂﬁﬁic%eﬂﬁ Gia QuiaHtidn ket paead &d on
the side of the insert that would ge further fromthe wearer's eye
surface. | nEsengE Sentsedin ﬁ'éﬁ‘-ﬂ@d lo¢nsiopireaievatan M@Ldtm‘rtmsad@ fagleiputhe a
region in the ter of ohthlmc de cethr ht
may proceed PH ev\%a? eem OCP e ﬁhatpaé:& gnVMng 881}{4]6&135”&9
Optical Zoneyp hiHalrﬁ)Ibfl%hs ﬁﬂ’?@dipf@ﬂér&, ortide @ie?§&h6f@)Cdr@jk&eﬂﬂ§ addvdledrfand
shape where |t does not contain or include sone or all of the regions
in an dfti cadhepshiato placesyghaspbamprpenisaigeneapselptethal mi ¢ i nsert,

there may be mul v,

the Opti cal Zoneid %r??el é:nw %fgéltgrfagl ﬁte?&g%%uﬁ gpga{rbgggﬁ el%?ﬁg%l;% o lﬂﬁ‘l’a%ﬁ
annul us. w1thla€msnﬁﬁfem ﬂhgt cMmHeLﬂbﬁva’léd fle antumamd Mckdnawe emctrﬁehmmfmefrom
Mononer M xture (RVM: used herein r fe s. to a nononer or

pr epol yner FP&tFévfer%x Squieh lnelélﬂefbtéﬂtbmf@ao H@ nicd<as-i AlRmpnment gayinchidsd
to forman %IG/F hat I%ﬁed-ﬂ%?ﬁ senYRbhiforeabrdi fBRtive 55109 Hégﬁlcal device, or

Lens- For i ng xtures w one or nore additives such
exanpl €15 Uvaib bkacfkiea]i;y adtivated ,mq@hut:omn]uﬁumt fmrrsxmnplcamairtyeictstronmwharocdier
additives usef ul g haI C n aocul ar

Lenses.  BLeNGSIERS TSR ei e dens ORI Sroflerpigehiiag
that is usedyb@qidhh b Bmﬁ@ﬂié@de@%ﬁS&ﬁ‘@@and QoBPERnE TROMOIEPArE canbih¥ipe and

such surface can have an optical "quality surface fi ni sh, which
i ndi cat es t helymietiz¢ §R§@ﬁtf‘fﬁ@\ﬂm¢j}0 ’éqmdhhoah@lahmr:&@as so that an

Opht hal m ¢ Lens f.ashi oned atl .
Lens- Form ng M x?lhﬂjg%clﬁomgﬁtsg ]tonismijﬁaﬂteﬂ %ﬁgdféeurbfoggnégl}tssgfoﬂﬁ? ‘%"SP??/“
accept gy e. wilibé Bgen. The 8estEptiéh efbuell bratatd, anﬂfaﬁem@tme ErabedingniSurd ace
can have a geonetry that is necessary to inpart to the ?hth almc

Lens sur f acexepdayesiiodimess prlyy mvélﬁhwa@ﬂ%rﬂogfiﬂt% to theeg skalleeyinthe a6 that
limtation, &?Aﬁ%ﬁ% qﬁédlﬁ@ﬁﬁﬂgf#ﬁ%lteﬁﬂgnﬁﬁ yyﬂé’% PR Tris WRVRole O BE

aberration correct’ion, cornéal topogra Corr ection, or conbinations
t her eof Li t hhdemtbadth@edaid emplagénhmﬁenemtsrdﬁ mtﬂnmoﬂmmcqbeemﬁth@umm;rﬁ@
cell where |ithium 15ions nove through the cell to generate

el ectrical BEWEFYS™ This el ectrochenical cell, typically called a
battery, nmay be Reenergi zed or recharged in its typical fornms.

Mil ti-P=cegiregydryas used herein refers to a formable or rigid
substrate capable of supporting an Energy Source within an Ophthal mc

Lens. In sonme enbodi nents, the Milti-Piece |Insert al so supports one
or nore Conponeninsthis descrlptlon and claims directed to the presented invention, various terms

may be used for which the following definitions will apply:
Back Curve Piece: as used herein refers to a solid element of a Multi-Piece
Insert that, when assembled into the said insert, will occupy a location on the side of the
30  Ophthalmic Lens that is on the back. In an ophthalmic device, such a piece would be

located on the side of the insert that would be closer to the wearer’s eye surface. In
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20Mol d: as used herein refers to a rigid or sem-rigid object that
may be used to form Ophthal mc Lenses from uncured fornul ati ons. Sone
preferred Molds include two Mold parts formng a front curve Mld
part and a back curve Mol d part. Ophthalmc Lens or Lens: as used

herein ref esgmd emBeimensithe BRICCASY PERe ik tcoh@f] ARSnEINILL re@ibntiReneye.
These devices can provide optical correction or may be 25 cCosneti c.

For exanpl esentérof ap pphttipntitdevieecthiongh which light sray procgedinm thetwdaran’s eye.

i ntraocul ar . 0 S,~.QC r insent. opti.cal insert, or
other st m 1 SEaGoREY kB OREH Alnd 1F Blkr ePRdiERgPE fiks pRb e
or through whirglhile ¥eapelwierolt deds ot ceRsARE ithlde¥oRida AL 8flthe ¢EEHEH iR An
appearance of iris color) wthout inpeding vision. In sone )
enmbodi meht sOPtigi Zepef Brsoay ahediments of ancpbalngic inged, thaseanay bmaltiple

sof t Cont aCBa(?I(OCl&? ?gegfsa}gﬁid &?@%‘Stflérﬁ %&?/iihélﬁﬁ)&tﬁe %i %%51%%,%1%6 others {nagr‘?e

hydr ogel s. one: used-herein refers an area o
Opht hal m ¢ ireméarbhpatighs sfancnalugear er of the Ophthal m ¢ Lens sees.

Power: as used herein refers to work done or, Enerqgy transferred per
unit of time. gompweﬁé? a%ﬁé&E@l%Fe%%%éail%wﬁsgf draping@eiieal

refers to anrARRRbn dnYEM yg)b§du?<93 tB?)\E{'fﬁlrﬂ,? ﬁné & Iﬁoﬁeto%?a%h%r%:&f Ilme%@%f[? éta;[eoor

capacity to do work. Manyuses w I's i nvention
t he capdbi | phygicefstdiei ng restored to a state with the ability to flow

electrical bcurrent .at,a certain rate for a certain,, K reestabl]shed
time period. ﬁner%%&w%df#ﬁf @ﬁ%ﬁ&@@?%o et Hhlsi 8 sRopteelseaical,

an act of rawfel o b Rad® 5] Wnbly RidbewiRapaci ty to do work. Many
uses wWithin this invention nmay rel atye to restoring a device to a

state with the dapagy:las psedihgrdin miere fethe cargaity ofia physicahsystent tordoawork.

rate for a rtain, .reestablished ti eriod. . 10Re| eased .from a

Mol d: as usé mﬁ‘é?'eéi’wﬁ{h‘r?ne IR 1ogﬁnaérg{gﬁ5eﬁ8|ﬂée Sid ﬁ?ﬂ?h’a SRE-able ooperiorm
ei t her 1gonpdledtetal asepsimlsidg Wwoan t he Mol d or is only |oosely attached
so that it can be renobved wth mld agitation or pushed off with a

swab. Stacked | EEHRIVHCLHHPEARICIDS)oE tsa deslics Ppahle efyupphying Braigy or

herein ref : : g%g chnol ogi es that can
assenbl e tﬁ?%mﬁgg?/{eﬁr@wgcggﬁﬁé%eﬁgtag? V?E?'tca%é?nay contain electrical
and el ect r onechdiicegyt Hatewiteresas used lereipeetaisity deving egableed exteactiag Enbgy

means of stacking at | east portion of each |ayer upon each other.
The | ayers f?ﬁﬁ’ﬂ@o‘f?ﬂﬁrf’%‘é‘e Gt IHW?%%C%En%r&V‘i ous types,

o1 205, NP 1 B Bl 2y i s o
contours. 2J0sepRbAt-NbeE SskiEhSE tPtincametinsegt, voll Begye lacatian oapipasidd ofsthe
100 to for %ﬁﬁﬂé&% ﬂé:n% tﬁla%\{sl Gt the front. Tn an ophthalmic device, such a piece would be
located on the side of the insert that would be further from the wearer’s eye surface. In
some embodiments, the piece may contain and include a region in the center of an
25  ophthalmic device through which light may proceed into the wearer’s eye. This region
may be called an Optical Zone. In other embodiments, the piece may take an annular
shape where it does not contain or include some or all of the regions in an Optical Zone.
In some embodiments of an ophthalmic insert, there may be multiple Front Curve
Pieces, and one of them may include the Optical Zone, while others may be annular or
30  portions of an annulus.

Lens-Forming Mixture or Reactive Mixture or Reactive Monomer Mixture

(RMM): as used herein refers to a monomer or prepolymer material that can be cured
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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 | ocated inside the front curve Ml d 25102 and the back curve Ml d
101. In Sormncbd:rbsnﬂiinkﬁhblsqro:tsﬂiﬁkerhﬁoefbﬁﬁbn Ophthabniodays. lv&iamfenhiﬂ)danents can
hydr ogel mate d the insert 104 may be s ounded o

surfaces by“’cC[ﬂd§ Legt gPP%’IHg Mﬁ'é“f?%]‘é’égf’n%%m d@gwgﬁéu n‘g’ﬁﬁxample uv
di fferent tm%&r@fuﬂ@gﬁs&ﬁuﬂt&sﬁirg%ﬁyﬂ% aﬁd"tﬁ‘ﬁ& addmveéraéeﬁhqn% s
one seal ed surface In the insert 104. G her enbodi nents

30i ncl ude ditfises endh asypesacobr Bwabelarenesscapsul at i ons sone of which
are discussed in er se ons. The use of. the a s 100. ma
Create. @ novel  ObMTEHHEE SEHES SR AEEB oGS 1 & SR A Gyisgg 10 Bold an
Conponent s ?ﬁghfhaﬂﬁﬁ@ﬂeﬁy SISRMEAnbRALaNRS, anﬁ "sﬁ)&ﬁﬁgfaﬂél cdrOhdve Gl roﬁtl &al qaﬁllty
exenpl ary embodi ment 200 of said novel hal m ¢ device is depicted
in cross sesuriasa finggh, whishhnadipates et/ seu ntlymomwdsfomcd puthdt athe

eToocl T R0 S0 R0 St 1 0L B P

i ncl udi ng, fﬂon%ﬁ%h@he Ry Hi00alr {260 IoaSy acceptable. Fhtthereiiaeiement
200 may also include an insert 240. |In sone enbodi nents, the insert

240 maylbe ewhpdimsey. be LensFrpniagSugaescandiye A eomgtry il isscessay 40 of

various 10 khf;ﬁj%(oltthgé ﬁﬁ[‘g n%ctLb-:ﬁ LRRRL Ekf(z)‘fé?]ﬁe(% optlcal SIS c?%ﬂﬂg%, %ﬁ‘ﬁdlggo 0

may i ncl ude one evi ce a er IRt

exanpl e, actwiithamtilﬁﬂitaeioammcalpasphml gl @ﬂledﬁrﬁo@\;eramwegﬁmtabﬁfatlon

el enents, and sensing el enents. Nunerous encapsul ation schenes may be
rel evant t oCFRStiPROfRGabioPETaRh  HRRFRSHERLOT ¢aTPHELIPRY BeTeolo. | n sone

enbodi ments, thepj Xﬁ‘lrI%n%%ﬁ 1BYscd Reldfh 1%%1?@&3%1 &&%Eﬁ%ﬂlgﬁ%@ﬂ%@fglﬁhlum

such as, for exanpl e, an active optical device 220 ore
resul tity i romentoveshrohgnthkicelk b gememteasicopiat IEablrgyc T&i&vdlcmroabemieqilocﬂ,ed

Fi 1. Th tical 22 i qui.d
i oo t yBBITK ElladA B S e Re et ol s Cnd i ) o
fluids and then sRal-ethce BisblSaANE FYMRSAD laNs it bRESd sullde capable

GROOVE 20Proceeding to Figure 3, a magnified cross section of the

edge 300 of oawpemlaaﬁpemtsoslme Vﬂévn se Ophthainic d lspsnln sBore empbwrihants, the
t he aqueousylp ?e 360 ﬁ fls tShe n ueous hase 3 0 may represent the
two i nm sci [P A8 SERT LIll f{ﬂ% RPARI ¢ Lens. The front
surfacea310 of thidesuvel ldesheeferay abgidormehierkis epasctaha i s@ﬂl'td)
whi ch various el ectrode netal |ayers may have been deposite

mol ded 25f r e Pplebalnma benpay fmeancured| faanyptinse. Som&&%@%@%&%m@%
whi ch wil | Cu
hi ch w ﬁyﬂf@ g{gﬁ{s%ﬁﬁm %&Qﬁr&m&ﬁgm%& a%ﬁaéE@gg%(ﬁ@g&. rve

Pi ece 340. e groov nmay Serve as a recep ran
adhesi ve, seal anOphthalngt lilens asL s aamnised herbintreferd Ihanls'froq)hthalﬁm\devﬁé dre

310 and the Back, Curve_ Pi ece 340 .ar.e brought . into proxi mt to each
ot her, eit hBrldgeingp@ndhe 574 ofhesh deyipssi e P%B’Gﬂea%lcé reciipn é‘ Baybe y

for med Byt BSnleffe. Pb£E&EMpld he term Ophthalmic Lens can refer to a Contact Lens,
intraocular Lens, overlay Lens, ocular insert, optical insert, or other similar device
through which vision is corrected or modified, or through which eye physiology is
cosmetically enhanced (changing appearance of iris color) without impeding vision. In
some embodiments, the preferred Ophthalmic Lenses of the invention are soft Contact
30  Lenses and made from silicone elastomers or hydrogels.
Optical Zone: as used herein refers to an area of an Ophthalmic Lens through

which a wearer of the Ophthalmic Lens sees.

8



30 and 340, the Back Curve Piece 340 may be advanced to firmy

regi ster into the glue groove 320. Thereafter, an adhesive 330 may be
deposited into the remai ni ng space of the glue groove 320 to create
a sealed region 330. In sonme enbodi nents, this glue groove 320 may be

| ocated around tP@w&nid ised RereinRRKYto0Fork ABNEPNE AL irsnsk@Rd pePYAIESS time.
itsel f. Nunerous_nmethods may effectively apply a e5| ves into the

gl ue groove 320.Recheraeable ppBaeneegizableray usaddicraieradpip g @aemabwtmf bty

nozzl es, as

enbodi nment Sre‘é‘fo}éll 8a§sat%éﬁ%ﬁeﬁggpaﬁyeﬁgiﬁ) g’g‘% %&ﬁrs e V(‘Sl(raglrr% lﬁd’ﬁgl%t Ves,
whi ch are thh&f/lreiatteheﬂle&aptﬂ)ﬂﬁybﬁbélhg)msﬁﬂéﬂ foanthtdwithald atilighé flow electrical
pressure, or other standard neans_ of form ng seals and bonds. Mny

types of> adHEE e GeRpIFatefo heertain resgtabbiiied Humapriodabl e 1 1ists some
exanpl es of the RY& %%EJ Rjegﬁ@%%ya@lﬁe&llf@émﬁr@ﬁérsqg gﬂﬁ&tl&f‘?gﬂzﬁngrtota?{ag so

seal ing application ossi Bl e respective enbodi nents
descri bes switk highpr a@emt}amldmewmhamyasemm}ﬁﬁ tlaé nﬁrema)mhsefeiad: ®in

each of the cat.egorjes. One or rily. skil in the art wil

Fecogni ze LISDHRARAPIIEF © BAHEMPHAHCHHBESY i Gy eBekicHp st a sertain rate
i ncl uded w fotheﬁﬁg re6eisdd diep&isal ms. 15Table 1 - Part ial Listing
of exenplary seali ng material s, encapsul ating materials and coating

mat eri dl0s  Mat er Releases dopi aMolfasqs ais¢dshepéin wefetsi to yn EptoxlyerSys Ophthalbnie
Conmponent -_ hi gh te cu excel | ent de've,. bi oco tible Two, .
Component -Lisdy e Boiplefig Fateecifosm Sl B0 IGERR gt fodpd hat it
Si i cone SysheFeeSpeedCRIP HIRINMgtatid B8 prBACST Wathuwi-gi ty, high
flexibility, Insulation, Optical Clarity Two_ Conponent - Strength,

Superior Fl exi bittaeked Inﬁeg@mdéqmmnenwews@ai%@emcs@s aewssd barsin ©fire o
grades w t hthg lp%él'u@t (!fJ ankang?éJt% hnoﬁog':fes that can assemble thin layers of substrates,

15 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
layers may comprise Component devices of various types, materials, shapes, and sizes.
Furthermore, the layers may be made of various device-production technologies to fit

and assume various contours.

20 OPHTHALMIC LENSES

Proceeding to Figure 1, an apparatus 100 to form ophthalmic devices
containing sealed and encapsulated inserts is depicted. The apparatus includes an
exemplary front curve Mold 102 and a matching back curve Mold 101. An insert 104
and a body 103 of the ophthalmic device may be located inside the front curve Mold

25 102 and the back curve Mold 101. In some embodiments, the material of the body 103
may be a hydrogel material, and the insert 104 may be surrounded on all surfaces by
this material.

The insert 104 may be one of many different types of inserts. In Figure 1, there
may be at least one sealed surface 105 in the insert 104. Other embodiments may

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



LED Curabl e Systens One Conponent, Low Tenperature applications

Pol yuret hanes Optical Carity, Insulation, Flexibility Polysulfides
Underwat er cure, high Strength, high chemresistance Cyanoacryl ates
Bi oconpatibility, single conpound, no outgassing El astoneric Systens

Excel | ent whit@rscétimiss Thaass of ths upakiten] 00sinag beate@mpeunshhffidlmic device
Adhesi ves Preformabil i%%{; excellent insulation characteristics Hot
Mel t Syst engorPRododAcapibingtian et Coapanents with fEMproRs sealed 181085+ i ve

poptLeatons, POV SRR n Ay SRR el o
Treat nent, bpighélatic deviceGomdEpicted|in Apppt sectidbn.0An ophthalmic device shell 230 may
5  surround the embodiment 200. The shell 230 may be formed by the Mold embodiment
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
10  kinds to assemble the insert 240.

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

15  be adhered to other Components, such as, for example, an active optical device 220,
before the resulting insert is then fixed into an ophthalmic device as depicted in Figure
1. The active optical device 220 may be a liquid meniscus-type Ophthalmic Lens

filled with two different immiscible fluids and then sealed.

SEALS AND ENCAPSULATING FEATURES — GLUE GROOVE

20 Proceeding to Figure 3, a magnified cross section of the edge 300 of an
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

25  front piece 310 may have a glue groove, recess, or slot 320, which will then intersect
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

30  and 340, the Back Curve Piece 340 may be advanced to firmly register into the glue

groove 320. Thereafter, an adhesive 330 may be deposited into the remaining space of

10



Figures 4A and 4B illustrate a different enbodi nent 400 with a gl ue
groove 495. This enbodi nent may be conprised of a two-piece assenbly
with a Front Curve Piece 410 and Back Curve Piece 492 with a cavity
bet ween the two pieces 410 and 492 5used to house an active optical

devi ce, suctheque gro6vee3ND|cesatea SRNATEHIEN BYP eI ot whitdembas Shis e
Front Curve Piece 410 may be nol ded or forned to be Iarg}ér t han t he

si ze of theZQ6Y$ I&) By be catedapamd thierie permwresd the Ophfhahsicdsns device
creates a sypport area 415, which provides a nounting surface for
Conponents, I nterconnects, and eventually nunerous types of sealing
aspects. Figure NAmlefduusﬁetlaichmequ&nh%lgapbl&@dlﬁsmk irffo theeplil groevelda.
fromto Various electri cal i nt erconnects and | nt erconnect

feature 43%”01% amh%mw-agﬁ Y Inglide apPliALOHPY SRIRY BOZHSE: 35 Bith Tergxgmple,
Pi ece 410. &‘ﬁ{% i nd
440 may connect t 0 ener glogg?%egﬁmgggﬁn%ﬁ{tsgﬁg@ﬁgggﬁo %ggﬁ%@@
batteries. pmefonkeé adimsb@alwianh are théreeitheecagisahitol foow ehdbenit sy Ineay i ghe,

deposited 15or attac d clthe electr.ical  int rcg ]gqcts al ong t he
i nt er connect “F'Hes" 4 rd megnsaf Joaipe sgals apy pypes o

enbodi nent sadndsiléd mhy fdi‘fneché %W?&%SQET%IE qqﬁ%ﬂkohf:e e?&aﬁlgfe‘g R¥the types of
i nterconnect 480 via a crossover Connection points 450 and y%
may be 1¥sedmatgripla that @Wrb@c,tttlhtzﬁbf% rﬂ@s g¢adiag appiicatiement Bossr(blemenmctlve

el enent s. formed from ter

oy ot be antggmers RIS SER AP G it S AP ok RO ER S e Rert ordtne””
occupy, i NChb@fiflgin éh @ @tezoritd) COheadirfakity ﬂqpéu AhOSt hall réed5hias Siat
that contacts the elenent. The use may include form ng encapsul ation

| ayers fronaisaels aisr thandhesaidisgussed maysalsehcancladgsawiphia tlee scape pijthe
i ncluding, Qut..not limted to, the parylene C, N, and D famly

el enments. In sone enbodi nents, the encapsul ati on coating may occur
before or after application of other adhesive or seal ant | ayers.

5Fi gur d54B rehlet e Rhstid Idities of eengilayrsosknsaaitdrinls, tea cdpsubatingamh ewals
cross section inmage in the figure. As_ nentioped above, sone

enbodi ment s i ncl ude interconnect ﬁﬂ@éﬁ’—@‘?—%&@i—as for exanple, a
connection point, where Conponents 491 are attached. An exenpl ary
Conmponent [491 may i nclude] Tor exanple, an integrated circuit
attached tlovihg@iaggonnecti onEQQhﬁ[arffﬁg,emg QMg | ve epoxy as an
exanpl e ofa—10 conductivie material n sone enbodinents_ the

attached CoppeReRtend9l MBgné ¥BinpahdnY - k?ﬁ'gl?t@ﬂl &k, tef?ce"lilem d&e area

415 of the Front "Curve Piggg AH]%%&@ the under-frlling of hési vie
underneath, or in between, ?10 1rrponent body and the attaching

surface. (oatings or adhesTweﬁonmpnattS(fastwbseeajmeﬂmdny, Hiecoappatibiidy,t |0
the integrjated circuit or|giphdiingonponent 491 to encapsulate it and

connect i t—toeo—theFront—CGurve—15Pece410—As——shown—+n-the—ecross

section i nejHcoriclBaRmIRYy [0BnACbAENE - Yesidt@Rt W6 Bumidity, high
flexibility, Insulation, Optical Clarity

Two Component — Strength, Superior Flexibility,

biocompatibility
UV Curable Fast Cure, grades with Flexibility, vapor free
Systems
LED Curable One Component, Low Temperature applications
Systems
Polyurethanes Optical Clarity, Insulation, Flexibility
Polysulfides Underwater cure, high Strength, high chem resistance
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493. The nature of the seal designs that derive froman enbodi nent
490 with this back curve feature 493 will be discussed in the

follow ng sections in sone detail. Proceeding to Figure 5,

t hi s enbodi nent 500 i ncludes exenpl ary sealing features of the

two- pi ece | nsert embodi ment,s in Fj. es. 4A and 4B, A Front. Curve 20
Pi ece 540 o&yﬁloﬁﬁﬁy e ecqabFWQBW?%lﬁﬁh’ 51815@ CHRSYP IR WIESINE 1 ¢ he! one
shown, may[contain a noldéd or, forned feature 525 that nmay serve the
dual pur posElagtomgEti ni ng phEcdliegbwaler ’é?S’QTaBBej%%’ia“t"Eg?“&ﬂeﬁé‘@p%‘H@e
provi di ng pS¥U®Maice upon which el ectrodes may be deposited for
vari ous purposes. 1T Some[enbodiments, (1 Ke that shown, The Front
Curve Pi eceFimAdheyivesicl ugBreforpr-abititys exeellsnisngyatiosy haragierisiicsopposi t e
si de of a gtue—25—seat—regiron 520 The Back Curve Prece 510 of t1y
Mul ti - Pi eceHbnsfReittSysnshay Eoed Gontdetdofadet ure that fornms the mating

\1%4

surface fop—the—grue—seal—+egron—S5i5—tnthrs—enbodinment;—the Baci
Curve Pi ecpL&itQShetsma t woi Peature 8cmsitiveypislicafiacse FoohCottatti@nadetef i nes
an int eri o—cavty+region530—and—an—exterior—regton—520—ofthe

resul ting pbelgirsidad . 30! n| PasesaBrhiod) Prefurs-alilig, Blexidiligal regi ons| 525

and 515 may be filled with an adhesive before the BackCurvePiece

510 is | ocapgdiendd Ovpofce, SGaEuS Tigathitat, IESIoMEChofthalVAliestivh t he
two sealing ﬁ%gil;ﬂ%]) 0 and 530. Alternatively, the glue seal region
530 may be }f-)l led befdre the Back Qurve Piece 510 is noved into place
agai nst the Front Curve Piece 540, allow ng the adhesive to flow
around the cavity formng both a seal and a bond. In sone

enbodi ments, the glue seal region 520 may be filled with an adhesive
in a separate stEjgutdsatA aral4B ribisurate atdiffersainentmdindeti4ep evith mglue gicave

fromthe 5first_cavi filling step. .The various materials,of.Table 1
may be used45§5rs1 5 § ﬁ@)‘gﬁlh’é‘ﬁ??eg Pmﬁﬁiosf.ai WOrRIgRs AsSeRifpy Wéthhao]im% .uwe
limted to, pihe4USEnPBakBSE PR 192 TG da0ity UBEIREN BRUGOWEEON N SADID
or the use of relatively solid preforned sealants to fill the glue

seal redi onusg0o hpuseomipstiveopivdl deviges sudhts, BB gkample. MRS EBIE 520,

530, 525, 510 be 10 cat ed~cl oser .t I

Front Cur veéﬁ'}j{g’g%mg .nS'Tt}ge %OH?%%GE%SCF éﬁ@%&%ﬁ@ﬁe‘fﬁ‘gﬁgﬁ g(gtoggeea r
region 515 pad thd@zoot the a@blgephbd ctdmdnt whkteimtheletra Uimtenbourengesand
support of a Conponent 491, such as, for exanple, |ntegrated
circuitry. Super asgaHSnuhicheTeHBH ReMEnEMyiarsor (eapaneigdnterconnects,
ext ensi on, & ' Jq0
ae far as A BRRERAGEERRS iRk oP KL ERERDE. Eifit FIGRAR by
appendage S5Bfbnnayiredtive M 0dimh tqpudgyase of strengthening the gl ue seal
regi on 520 and further prqtecting the onent 491 I.n Eigure
6, anot her exeanéF‘?u%ﬂ%’aF fre chsr?gﬁggt_@’ém&nﬁ g%t”r%ifﬁpeanﬁlz‘e‘lgég@ﬂﬁ?
of a Milti- 868 ohRfis bhiafied FoBtavdPie¥e4 . Sp@ofrCmboBinkdhts these
enbodi nent, the glue seal”region may span the interior cavity 620
bet ween t heimBactnrGat featuRisélG8 26684y chenez0 torgngrgization etenrings sudi4g, for
froma forned feature.625 tg the, outer edge 615 and may be difi

to include EYPREMITHER ﬁﬁ@%e’r HRRdIEntsy 689%%1} e]ieﬁ'iéggé%nﬁ)eecielp §%ted
and i ntggr aheshLhéCahdn e elEBRichIAnRGDnhEAE Mogg BSntERionhes Bnés A0ak40, 470
purpose of defining a glue seal region 620 from625 to 615 and

provi di ng neuht§hgnsamespecifiopmbedimsatsed Sest idereanncobnay hpaitashed to a

al ternative_enbodi nent i i

feature 6105?%?3?1 tgg?wggﬁﬁﬁé Cgcirlﬁ(gjeggg ' réglg‘?ec?%l%é%nﬁ%%%gg%g? D8y e
may be a si ggddaofigatcuhtecb®.cnbigidativs ekxenpltaviheetloadhtsent , t he

interior cavity 620 is formed by a flap feature 660 and a sealing '
feature 610 i nt oEleveeny may befirmed diosnmgteniaks thahnaayoripaysnes beplagle in the

mat er | aé(? .Ofﬁm;li-ﬂ)l?ilrfenils tHgtoo\faihﬂl%hﬁfé%WCQ§o&fllp§/,qﬁcl{{@itr1§,riioﬁleﬁalﬁﬂi@,tthé’@e\ér B&id on

effective |
an ocular surface that contacts the element. The use may include forming
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30seal ing and encapsul ati on of the insert device. From a general
perspective, it may be obvious to one skilled in the art that
numer ous enbodi nents of the glue seal regions and the Front Curve
Pi ece and Back Curve Piece features may be practical, and such

devi ces ar eenfaptuldidnhyerd ﬂ@nﬁdb@ﬁ@%_sofncld&lﬂl lb eBmpEd b@?ﬁnélﬁﬂml
MATERI ALS FOR | NSERT BASED OPHTHALM C LENSES Ref err| ng back to Fi gure

1, a di agr aichiing, bebawtpimdte] tagheipazlene £, N@@ncf briamily 5 trallrisemgens

devi ce. 100" PR Phlpn b 5P edalBE gttt Sor B o FRlcief ol

a Lens- For nhdlgsm/bnts%emcwyelbe di spensed such that upon reaction or
cure of the Lens-Forming M xture, an Ophthalm c Lens of a desired
shape i & pr oducebigumtB W@§nt§ﬁdhfl%‘]“ﬂl HCsessPetog ta dermbthedopvey cross section

t |
| BYeT 00 LR S Ok R oty 0o NBL ARy AL fidOueeices
manner t hat fehtmress swhaayviot yxadhiifle retomaenionpeidtplkierp @ohpobémndo L2 i n

whi ch an Ophth ic Lens can be for d This. co |nat|on of, Mol d
parts 101 a?{EPC@%d; ﬁ% el Ay ApryPensah B langy o, ob pramR s ndptegried

Opht hal m ¢ LR athdedaE ek d?)%ﬁ&?tlo;ig)%nﬁago i)? %oﬁcﬂﬂtlw%lygﬁ an %QQ-%@%%an q

for renmoval of the Ophthal mc Len 15At feast one part
102 haslCat ¢amdattive maetidlodn edmé embedinfeasethi attadetd Sompanedts §9kmay
hat u on re

Cana- For m ngeRely B Eeritrel o HBET et 37 vaElhs oy bisk 1 e theomieto

the porti onfgihg b edHeRive hialidfh6ath & Sn BetReMthe Botnbohdht bBdF A1 BE hetach
same is true o? at | east one other Mold part 101 and 102. 20Thus, for

exanpl e, i nsusficexengings pr edhseidcnmay akso wahsgqehnily be applied te theointrgtatéd om

and o mai e AsATRY CherCampRH A0E R BN G0t L TR Sy

f or med 1i5et viEiete 4 fiems shanff thd @Bsskctiditint@gs ahse nsdy Soackack Ratveradies
contact with a Lens-Forpming Mxture has the curvature of the front

curve of arf*Bprtldanie 0£@ﬁ§e%1éleﬁénﬁoﬁhéfoﬁ?@ée fiom amembesligentstpOwige thigimek
Sai d t surface
of an’ Cpht haS e A0 Bl gSEREIIA BE ol Bl TREBHER th Bhe hARLE ! 1 20

M xture that is FmceditgaoFigure B, thiveentmrdbase 560 idchetes ekemplpty sealingy

acceptable..In so enbodi nents, the front curve Ml d 102 can al so
have an annfaﬂtarew@wgf&mrm?@g%qﬂ FrRPosdiments i1 GIgHESS 4G AIAR- chbgent Curve

! unter el i et 0, LBl Sy b 2
shown) . contain a molded or formed feature 525 that may serve the dual purpose of defining
one side of a glue seal region 520 and providing a surface upon which electrodes may
be deposited for various purposes. In some embodiments, like that shown, the Front
Curve Piece 540 may include a protrusion 515 to serve as an opposite side of a glue
25  secal region 520. The Back Curve Piece 510 of the Multi-Piece Insert may have a
molded feature that forms the mating surface for the glue seal region 515. In this
embodiment, the Back Curve Piece 510 has a two-feature mating surface, which then
defines an interior cavity region 530 and an exterior region 520 of the resulting glue
seal.
30 In some embodiments, the glue seal regions 525 and 515 may be filled with an

adhesive before the Back Curve Piece 510 is located into place, causing the adhesive to

flow around the two sealing regions 520 and 530. Alternatively, the glue seal region
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A Lens-Form ng Surface can include a surface with an optical-quality
surface finish, which indicates that it is sufficiently snooth and
formed so that an Ophthal m c Lens surface fashioned by the

pol ymeri zation of a Lens-Formng Mxture in contact with the nol di ng
surface is ops hﬁ?bbﬁll@@@é@t@ﬁhb@acf@hﬂlﬂhece 51 (sis M vedrhnd bhea bgaindt e 5
Lens-Form ng Surfaces of Ml d pieces 101 and 102 can _have, a

geoQne
that is nec @saapyr\te&’wqep%pt aljyvipg headhesiug in Loy aroynd mﬂf%%y {Hming both a
desi red opt te i
spheri cal , gqcsagh%(??% EIE Rafern%%%\%&e{gu%vapé\éie r onétzlogllloéefl?ea{i?%dnmth an
correcti on; adimsiveah at;q:mcege apjmyhad:malyemﬂuMe amde oodifficreat matesiat fremgbé

One ordlnarlly skilled int art will reco e.that characteristics
ot her tHhan ﬁFﬁB%"%’O@i@%E@Begﬁﬁﬁ?“%sé’éatﬁréﬁ gf%}é"e&“i'ﬂy 4ot Hes, écLope of

the inventi Qlﬂbodlments%OEqﬁfngclmrﬁﬁ 1806k AnfAIROME e 8f KINEBYVES BFuRdtiod
Mul ti-Piece Insert whi ch may be conprised of any receiving

mat er i al onumdeMaqmdfn)uanorEhMrg;wrSmescwfmdytltﬁéy pillqediorhed saatamts to fill the
enbodi ments, the Mil.ti-Piece Insert 104 may al so include, for

exanpl e, ci g]&‘ﬁls?alﬁﬁﬁlﬂ%S (Eorrponents and ot her aspects useful to

placi ng the Energy,her éﬁwd%emgl tBé 8@lihb Sdters SMFHNC S0, 3PS5 VE 10y ise
Conmponent and enabl i ng ﬁonent to draw an el ectrical current

from t h) Enhlcgtjdebl&ﬁICTQ theﬁbiée 568 ehtherdtyortrcnren Rigpe ot Gt Theyminimum

i nnovati ons ,dj sc re h. as., .for .e I e
105, a1 | ow PEIRGE PORErT Bty sellibliof Rl ui R Bee o671 ARpRGL AR

pi eces and hh@ing £ld sapport 856 €oRlpeserand] sﬁalhesjféwxamp@tnuegrauemimmrgn
into an opht hal m c device, wherein 20materials in the anbient of the
opht hal mi ¢ devi c@thesalterative emkodimertaamayraclidesa lap, gsiFnsien ol ipendage 550

diifuse thr GO0EOR tpgggaéﬁ:ﬁ%%éc@'sﬁ % aSf s §E ki L 560 of the Hight 0US

enbodi nent s SO0 i nc acli ng an nergy urce 1nto a Milti-Piece
| nsert 1894 goivarPite iﬂlOadlhﬁ‘@ﬁphﬁddghBSOﬂﬁyeseﬁfelanhmfpurﬂlﬁb@ Gfrstrenghamhgjthe
portion used to form an Q%\'Pf{gg?%m c Lens. Mul ti fl ece Insert 104
may al so i nélugdealdpmonp2 @bﬁ’FﬁE?ﬁBﬁ%giet PAREH “Hecei ve an

el ectrical chargg, Ff\%ﬁret@%ngtﬂﬁregéém%@dﬂf%ﬁlbodlment 6O RIBs £FRAECIRA Bece

an Ophthal m ¢ Lens th’a Multi-Pirece Insert 104 can include a rigid
center, sof 64&kf 2 MultePiagn Inslerasid @ Back €heyaPiecs gil Iupskﬂs caibodimanp ibe glye

in dlrect co actvmthth at nospher. the c surf.ace
respective a“r?ﬁé%%’rmaw% be wys c@ﬂﬁf ERetWRRLL g%a.?k SRe tlﬁ%‘feégband the
Opht hal 70 ¢ BRI CuRerFiba 640t Ydrh ﬁéfbﬁﬂedafeﬁﬁdﬁﬁ &xFab tROsRErddigab) 5 bed may be
attached to a periphery of the rigid optical elenment, which also acts

as a Ml ti- modtfeedltns@lmdepth@@pmpﬁgeﬁﬁ&igi}whnﬁ for sxatmplsh Hiteregnnestiphand

| t | L.
ol BT TS 1k RS RGNt W JGL PReBlie o
enbodi ment s ghegkalgdegian bbb tromRix5ae 6ll fa8d brokdfing hatntisge surfacefat formed

Ophthalmc Lens insert and fully encapsulated within a hydrogel
matri x. A Melegirodesi ece I nsert 104 that is a rigid Ophthal mic Lens

insert sy be nag[yzﬁo%@ ﬁgmatfn% l.(a %p%m{e%akw@ﬁeemb ng

t echnol’ogy. Enbo can |nc ude exa
pol y( 4- net hjdapeaic10 t}mnﬁa)smempnﬂhy rghre sneelsneguoméﬂh frand®2intetod b nodfy txet siegn

bout 6 nmto 10 f di f bet b
o0 L0 AndERETP 6AD. BUTShEmPIY GEPfTIa MAHIREDEA S TS ed §Y ArHee
and a cent e'fr%’ﬁ'l.g‘b ekDaRS2 Qéalﬁflgtfé!é@@r@ 6@@%5 1k @59 SRt itsh Q05 SHG2 SR8 5.

exenpl ary e rments 1 nclude an insert w di ameter of about 8.9 mm
and a front Tharﬂamrmlsrddliabha bproafieexamples wﬁtmatan@lathaém}’baﬁffa@tefe in

radi us :? abo a ¢ Eterﬁ‘igl ckn of abo %
o30S Bsane and shomeulai st e fbert e BE Buh e RO heBpgiBeaT hid be
machi ne can obﬂ%{lyﬁﬁoﬁef&ﬁll%% AR5t (80 mPhdrbvsmikiENEs eNheftfirrsed rbgﬁons
Battenfield Inc. Some or all of the sealing features, including, but
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The Multi-Piece Insert can be placed in a Mld part 101 and 102
utilized to forman Ophthalmc Lens. Mdld part 101 and 102 materi al
can include, for exanple, a polyolefin of one or nore of the

foll owi ng: pol ypropyl ene, pol ystyrene, polyethyl ene, polynethyl

net hacryl at gnd tﬁ@@rdﬁ@@uﬂ@ﬁe@iﬂd%a@:ﬁ('(ﬂﬁve ﬂeb@fea{s@és‘iﬁa)ﬁ@é‘ 1aBdatl 38d Buch
20ceramc or netallic material. her Mol d materi aI s that may
be conbi neddei¢ds a@ﬁq‘éeléwlﬂimtéea@metqf\ﬁ@clmmsf orm an Ophthal mic Lens
Mol d include, for exanple, Zieglar-Natta pol ypropyl ene resins

(pomet ! mes., MEIOBY AdndiaTREA] sFOH AULiRfs (S HPHEOPRI IR T iheEs
cl ean nol di I FDATegul atron 21 COFR T

copol yner (znPP) vm th ethyl ene group. 25Sti I | further, in sone
enbodi nent s, t heRMbptritgy aick ttdlEigiuwa raidmmmmm;f af eﬁzﬁ;ﬁlmyadbmv&eSOO Hozedh

| | . l. h | hyl |
rocl 1 o8 popysp B Ledtishralcd i 21FETEIRE HRERA0H A3 seraRn Mol
chain, and gxgdd l@OQQ&IM@ésea 15‘3‘%11: e Blsh aC@a'ihtP R4 walkne éh%JFo%mg

bot h l\/bld hal ves. Prefera this blend is use on the Bac rve
Pi ece, and E/J}merutércmnfoe@mpme@lsedethanqmm*e@tloﬁ ot bvae 830 Hiei IepsiFocming

- pol f f k 10
sccording cyoxHe. 5t DoBRRTRR & PHRGesER SEPRHPRTGHng I SUeks FrMgld
accor di ng té%sé’:ﬂl@l% 1006 mlguﬁgmloﬁa@@%lﬂsﬁm of fifte @Ha%nb NEd1Y 9%14\/&1 M8ld
fashi oned by other tech an?;es i ncluding, for exanple, lath

ng,
di anond G& urpieery, 1 0bend He Theddeldmgrts 101 andrm wlheynm@htdgathm 0 4 BAYES

Fovever 1 ittt R LR etk s e Bl Mt B bl o EbLdHErics,

be formed framcan b ksmear tl“hib(bblrﬁiiﬁhtlbﬁ%fI\/@d]&ipﬁﬁmtdl%dsll@ml ﬁ&fe@ﬂiblﬂ
Opht hal m ¢ Lens can be fornmed, for exa usi ng a | at hi od

I'n fsome entfsaPRBRY-sUPen fapmatiorppitbe Ophde czlems rfhglMﬁé%irl@ Ifogcmﬂ 182 come
410,
Sowered by TR af%%ﬁ??éﬂ%%@%@%@)h%l%ﬂg% #ana 430 | oont ed on

t he MUlGi - Pi ece Anisastond®hld iﬂnemluhﬁd 102 les et Idstlanwetidn €06 supfacainso
i ncl ude a Conponen for exanple, integrated circuitry,

91,
to control YR C‘il‘é’th‘g?ﬂ 08 “} Wixires Foithat Ren tg3eterr copef the fenssi 5
di scussi on, FRAmYd VLR tHPEﬁrFacE%fb@@es%%%‘r%h%?c &hd 95‘ ortlon of e
Energy Source can be in electrical conmunication wt Conponent
491. The Cdopldhamic ek widnwhithlitiden emfade The samdiattruees pb]edﬂ ohe other

el ectrical charge w.th 5change in state, such as, for exanple, a
sem conductl@f’%tﬁ%ffit 1V&cl 6% passive el ectrical device, or an optical

devi cepguch as arifikyft ekankRBtiRah Bkém ﬁﬂsembodlmeﬂtrh MEEISREAD i€ formed
enbodi nents, an Energﬁ} Sour ce 420, 430 0, 470, and 480 i ncl udes,
for exanpl drom Ave pp 1 adhez, aeﬁ@ékr@@h@i@lm@e (ﬁemtlcur\@d}zialﬂ)tlﬁi and a male

Speci 11¢ erBaiTTaNE e(‘b%%ﬁ&?k%?‘%@“%‘“‘“ﬁ%ﬁs‘ét"rl%??%@f%ﬁ’ 0y R e

Ml ti - Pi ecepottigesfithdOhcave fulrtac eak ﬁﬁﬁéycdﬂfacamtﬁnmdﬁgimhﬁmwﬁmwIhss de

of the Optical Zone.
the curvature of the front curve of an Ophthalmic Lens to be produced in the Mold

25  device 100. Said portion is sufficiently smooth and formed such that the surface of an
Ophthalmic Lens, formed by polymerization of the Lens-Forming Mixture that is in
contact with the concave surface, is optically acceptable.

In some embodiments, the front curve Mold 102 can also have an annular
flange integral to and surrounding a circular circumferential edge that extends from the

30  front curve Mold 120 in a plane normal to the axis and also extends from the flange

(not shown).
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In sone enbodi ments, an Ophthal m c Lens type can include an

Opht hal m ¢ Lens that includes a silicone-containing Conponent. A
silicone-containing Conponent is one that contains at |east one
[-Si-0-] unit in a nonomer, macroner, or 25 prepolyner. Preferably,

the total sili Coﬁel,e%@i;hoﬂhh@@ﬂfﬁc@&/rgﬁﬂlu@é@ sPffe&amith kmopthal-quality surface
sil i cone-contai ni ng Conponent in an anount greater than about 20

wei ght per cnish, whigh m@tqﬁrtbateha@uf;ﬁcgernéms@mhwﬁ fomnedesoght andPRidalmig
the total nmplecylar gﬁ@ﬂhﬁﬁéd @thtegs%ﬁér A00P ELLLR! o SOTRARS ontact

Useful sili -con y ‘conpr

pol ymeri Zab{methfthm&bldﬁmg'a\éurﬂb@ispﬁatlﬁﬂwac&smal@ley Faﬁmr mesoheamybiiaents, the
acryl am de, 30 nethacrylam de, vinyl, Nvinyl lactam N-vinylam. de,
and styryl Lemsclfcvrmm S@rrfwagf FMold Bigs lél&ﬁamlﬁ%ﬁ%ha‘fewege@mfw% %

Lens skirt, n@geg }rﬁgﬂrt ﬁl{tﬁal L@ @%) Ebﬁtch%‘é&reﬁb{&‘?,s

t he insert may stan rogel I'mc Lens
formul ati onﬁmhﬂxlg;rbhmqt lmtedrtd),alphemal hspﬂmaalcamh:)émﬂmspmi warm/front

provi de an acceptable nmatch to nunerous insert terlal
DLt ar'e ot SRR AR EHIODPTREH SHOSERHY PR HE) ARt Herdtof iR

and Narafilg Rflﬁ'ra@l slaﬁgi e Bt &ill lr&%@mz@malt ?él{drﬂ%r’i’s@'cgl gth'éit Q&fah ltl%@ A. A

nmore technic 1 hcl usi ve discussion 5fol lows on the nature of
mat eri alG cdmsussecbmayaiso e idudsed twithen diersco@nef the mvnamqn y skilled in

the art may reco e that other terial other

may al so form angﬁc]%ﬁ? UECEHE B pROSH ﬁrgr“?‘?lﬁlite ecH’c? %E"?tr‘ E’IGCF Ty gﬁ%ﬂ
seal ed and gRGARSH K @ﬁlprrs%@ bt ﬁn;a&eelsmguhaem 08 @NShidR a8 En6@R T cht@thay
and included withi'n the scope of the clains. Suitable

Z |1 I7 |1 conle cohe¢ plapédh gln@omp@mwsmm% thefdulioRiseugert 6p4 meymifodn¢ludg for
1F 1 R 1-
( ’fﬁ“ﬁlﬁﬁ Ocvrg}l% RF&IF ]601 oneﬂts alw](ﬁﬁ& a@ Ovalils%ﬁitl ‘P&'ﬁ]@%ﬂg% fiﬁ[ergy

sel ected fr& ‘eacti Ve gr oups, gr oups,
nonoval gt 8bitlee & €6 cal @Bnainiodibs vitetke Cumbbﬁ&nt andpidbsieg the Component

functionality selected_ from hydr OX% am no, oxa,_carboxy,_. al kyl
car boxy, al koskgw an electrical current from the Energy Source. The novel scaling and
encapsulating innovations discussed herein, such as, for example, a sealed surface 105,
allow for a functional insert to be manufactured in multiple pieces and then reliably
assembled and sealed for eventual inclusion into an ophthalmic device, wherein
20 materials in the ambient of the ophthalmic device and materials inside the insert device
cannot diffuse through the insert materials or said seals 105.

Various embodiments also include placing an Energy Source into a Multi-Piece
Insert 104 prior to placing the Multi-Piece Insert 104 into a Mold portion used to form
an Ophthalmic Lens. The Multi-Piece Insert 104 may also include one or more

25  Components that will receive an electrical charge via the Energy Source.

In some embodiments, an Ophthalmic Lens with a Multi-Piece Insert 104 can
include a rigid center, soft skirt design wherein a central rigid optical element is in
direct contact with the atmosphere and the corneal surface on respective anterior and
posterior surfaces. The soft skirt of Ophthalmic Lens material (typically a hydrogel

30  material) is 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,
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15am do, carbamate, carbonate, hal ogen or conbi nations thereof;
nonoval ent sil oxane chains conprising 1-100 Si-0 repeat units that
may further conprise functionality selected from al kyl, hydroxy,
am no, oxa, carboxy, alkyl carboxy, al koxy, am do, carbanate,

hal ogen, or conmbiaatiedisiohdler®eliiments include a MuMPi€elindcst W4ttRatTIrigid
where it is understood that when b is other than 0, b is a

20di st r i but Pehthabnir dgnaingerdandtpliaieneapsalated ayidhin pAydregel matrix. ihdulti-n
at | east onﬁleg’é %n%&rmm 369 is%h d{@ﬁ%@hﬁp&m@&g&ﬂs‘é&l ﬁ%‘égp%{n.'u?actﬁr@d ope

enbodi nent s ween one an conpri se norova

gr oups. exaffplelssihgheicaiinectimanosldingrtechine Rigly | ‘E@i’@ﬁﬁh@ﬁs &heinglude) [f@r
that carn undergo free radical and/or cationic polymerization.

Non- | i mi% i ngf m@@(éfmﬁthﬁ@erﬁala?rt%wmé&e@a 1‘\‘7"8112’5 biigameten of beiween

(et h) acryl
C1_6al kyl { nﬁoﬁf aéﬁ}?ﬁgd&?m Eﬁl‘ 'étcs;ﬁ'r gm%rf%etween about 6 mm and 10 mm

Cl. 6al kyl ( nmtd @er surfact celiys d‘ﬂ-bﬁiwaph Ialmdtaﬁrmm dﬂdv]lorminamddlemnter thickness of

S o keny | WG BOoBE RO MR A5 SPBS R SR aRbo b inents inciude an

0-vi nyl car bpsat &5h deRetbd JHabbiis. @ﬁﬁ&mﬁ ﬁeﬁt SffabORlRsof asé;dt \7769 SRPHRS:

i nclude vinyl ethers or epoxide groups and m xtures thereof. In one
enmbodi riéht ltehlesurr’fae@radam of abowtdal miny endyr cantes thiokmss eBabome APA oy had &n
ures thereaf Suit.able noval ent

ot Oaey S e Y A8 BrosB R Koo S o R e iR oyt el

groups, C6_théd Mikddsy Qéxﬁlépfﬁve&tiﬁ Bys@én sHbEH by B £En A8 180 SIS bt 41t &The
nmet hyl , 5et hyI %gopyl buty ;s/ldroxypropyl ;l)ropoxyprop yl,
pol yet hyl entabgmicaiyes, lrl@bmngwhmmm imited tes@roovenclathdipsi ad knife edg¢snnay

one enbodi tlve
| east thr egi?enlzx’lli0 %?%H@I?géth? H—%l&%h\%ﬁgﬁg&\?a delg % f?gr BuUpS ng% lﬂgf?
16 car dén akeutsofthe motdiagpideeys. enbodi nent, from nonoval ent al kyI

groups having 1 to 6 carbon_atons. Non- 10 limting exanples
silicone Corrponeﬂ%esMBﬁl’?WP%h@ﬁ%Séﬁ heplacsdiaadeldnapelOdyand lo%mlhzed to

hydr oxy- 3- [ﬁﬁ%n%)pml &%E&@W&phﬁéf Eh RO b iekihydah SXh AL, 3 RAAPN! &

pr opoxy] prop ester
2- hydr oxy - Ppohpléaceforeormappf theyipliopiyng: palysopylens phigstyrdnexyjlgéthplass,

3-met hacryl o [ ltris i met hyl si l.ox iJan LRSS, .

153- net hac rgﬂﬁﬁﬁ?ﬁg%?}ﬁtﬁjﬁ?rg’ﬁ Qll?’sefj I’8 er‘#é’tsh ﬂi‘?r M‘?\@? Caprjgclude a

3- et hagr v @ik 0P Y cRend ﬁﬁg}lgyl di si | oxane. I n anot her
enbodinent, b is 2 to 20, 3 to 15 or, in sone enbodinents, 3 to 10;

at | east one ter@haaMoR] metgniplsitiad ey tresrombatednvith erecer mercgdditivesitodorm
E gelgeggir Bi)zﬁ&%ﬁ%ﬂ@m& erfsﬁ\;ltgﬁlg{l{;}rg&emfao er;:%}l/‘l% ee %egzl-lariwattagl)ro?yrfr)opyrlléin\{aI rggnsl
(sometimes referred to as znPP); a clarified random copolymer for clean molding as
per FDA regulation 21 CFR (c) 3.2; a random copolymer (znPP) with ethylene group.
25 Still further, in some embodiments, the Molds of the invention may contain
polymers such as polypropylene, polyethylene, polystyrene, polymethyl methacrylate,
modified polyolefins containing an alicyclic moiety in the main chain, and cyclic
polyolefins. This blend can be used on either or both Mold halves. Preferably, this
blend is used on the Back Curve Piece, and the Front Curve Piece consists of the
30 alicyclic co-polymers.
In some preferred methods of making Molds 100 according to the present

invention, injection molding is utilized according to known techniques. Embodiments
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20 enbodi nent, from nonoval ent al kyl groups having 1 to 6 carbon
atons. In yet another enbodinent, bis 3 to 15, one termnal R

conpri ses a nonoval ent reactive group, the other termnal R
conprises a nonoval ent al kyl group having 1 to 6 carbon atons, and
the remai ni ngn Mo molnde Madntasvatdny othbikigthrggues pndhadingygod exampde, dathingn
atonms. Non-Limting exanpl es o silicone Conponents of this

enmbodi ment pﬁﬁFﬂﬂggﬁ %8“(? F\?dr oxy- 3- met hacr yl oxypr opy1) - pr opy!

ether term natedr lcmw TS d 102638kearé AR Bred QR G Mé\lt)on(e"s%w:‘d?fkﬁfﬁ Mold

and nnnonethacryloxypropyl term nat ed nono-n-butyl term nated
pol ydi met hypaid Huaa@ésw@%mmeo inAgmg m@pentsm@m@tfh@aof@mthaémc b

monoval oot FoaFS B Grms e i dat SCHAF 07 me SnRFRMR G atany 1

sel ected fr OFhiRROYAeRS bartbdimed, APEaliRVd, RSind all@hik@ H@hbon at ons,
whi ch may have et her |inkages between carbon atons and may further

conpri se hal ogenin sone gnko i anidplti-Pige fnsed 48 maydyze n;fmb@we surface

_Opht ha! m ¢ !‘Fﬁ]ﬁfgdésa % %leﬂme tﬂﬁeac{f&&%l\%}jﬁlg%?}gﬁ ggwgﬁﬁ bﬁ ﬁiff‘l@*gg Source

I nvention w roma Ive rsi

appr oxi mat el30, 2002440, p’F@faﬁd aB0 yodartdwaehe Mmﬂli-@l@cﬂﬂiﬁﬁhWOBO ’Rha dulf- Plece
per cent melght silicone- cont ai ni ng Conponents based on total wej ght

of r eac*LQ velnser B aet alen sonded (Cmpanthid le e, 19BFyATRRIC) 18tardl
I t I:
N anot her ?%qﬁ Q&?tf(ﬁ gﬁ%i_i zﬂlafb (P I-g ind QIR ih ﬁgegOﬁtIééﬁ QM%}\% gl?lgpi% @istcﬁss%n,

carbamate o c=cC- g- o-cC-
denot es O- aShnﬂMeOﬁﬁqcmam@RodﬂdmbéaCmqungﬂn or methyl; dis 1, 2, 3,
or 4; and q is O

The sili ont ai ni ng vi nyl carbonpate or
Vinyl oar bammt e ABTSRERLS GG B elyoriie] Guututieation it Comipondit 491,
1, 3-bis[4- (Th@azb%xﬁéﬁQQPxérpmmgtanyldwlié%m%ayta511 éléitﬁ&ﬁ%ﬁ ew1tha
153 (vinyl oxycarbonyl thio) propyl-[tris (trinethylsiloxy)silane

[tris(ttd net:haylgs il satg) sich ws ]fom:@p;nle alsbmlcouém%anmpe chip, a passive electﬂcal
Ui ot hyl 51 T Ay O Ol BREBEe b DPRBRERRT R ny1 vi nyi
carbonate, and (Jda€d¥pecific embodiments, an Energy Source 420, 430, 440, 470, and 480
includes, for example, battery or other electrochemical cell, capacitor, ultracapacitor,
supercapacitor, or other storage Component. Some specific embodiments can include
20  abattery located on a Multi-Piece Insert 400 on the periphery of an Ophthalmic Lens
outside of the Optical Zone.
In some embodiments, an Ophthalmic Lens type can include an Ophthalmic
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
25  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
silicone-containing Component. Useful silicone-containing Components preferably
comprise polymerizable functional groups such as acrylate, methacrylate, acrylamide,
30  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
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1111 H2C=C-000(CH3)4-Si 0Si -OH 11 CH3CH3 TH3 Si (CH2)4000-C=CH2
CH3 25 20Where bi onmedi cal devices wi th nodul us bel ow approxi mately
200 are desired, only one Rl shall conprise a nonoval ent reactive

group and no nore than two of the remaining R groups will conprise

nonoval ent  e@phtaxiaiie I8fLtRSulations. E 89S wRh characteristics that may
si | i cone-cont ai ni ng Conponents includes_pol yuret hane macronmers of the

fol | owi ng fbrpmeaie acgaptably maich o mymegoug HperAnptagjals may ipelade, but are not

E(*D*G DA hm g Eel;l%argf ]lgo{‘l:'(can? 1Ly(in Q@qg lﬁg;lﬁ‘lcfg; aland"ﬁ?%ﬁ cen nﬁ%

an al kyl d|ra an a Ira
di radi cal , Emﬁwbyllfatﬂﬂy(axdﬂmﬁhg Eeifildon A'?l) ko hiviy techiic A0l 1ﬁ61h81haﬂisﬂlgssﬁmt 0
30 carbaon atons wherein G denotes an al kyl diradica

cycl oal Ky fﬂﬁllpa’a o dhe najure of pyaterialsgogsistent wih Flg:cﬁr@mremaﬁ)ng,opdme?nly skilled
diradi cal of, ARy BoshiAIEA HeR MDA Slerlthh? ufble GRERONY b9 TRo 2ih

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.

Suitable silicone-containing Components include compounds of Formula I

10
R'[ R! R
| | |
R1-Si—0-SiH0-Si-R
R F|{1 |'Q1
L b

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,

15  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, bis a

20  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

25  groups include (meth)acrylates, styryls, vinyls, vinyl ethers, C, salkyl(meth)acrylates,
{meth)acrylamides, Cj.galkyl(meth)acrylamides, N-vinyllactams, N-vinylamides,
Ca.1palkenyls, Ca.jpalkenylphenyls, Cy. palkenylnaphthyls, C, galkenylphenylC salkyls,
O-vinylcarbamates, and O-vinylcarbonates. Non-limiting examples of cationic

reactive groups include vinyl ethers or epoxide groups and mixtures thereof. In one
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5 which may contain ether, thio or amne |linkages in the main chain;
* denotes a urethane or ureido linkage; a is at least 1; and A
denotes a divalent polyneric radical of formula: Formula VII -R11-
Ri1 Il -(CHh-SOS- FIOy I 11/111 ft R12

R13CH=C- ( CHambedinhkent thé fize taliga rédtdve droOphengirise Rideihateplerdanyloyy,
denotes an al kglh or fluoro-substituted al kyl group having 1 to 10
carbon at onenethigeryhanyide danixtweniderepf nkages bet ween carbon atons; y

Is at least 1 aggy 1&1&18%6%?%}1} @%gg%rﬁfe %{'}’%@‘Bgﬂﬁgll‘laﬁlﬂé Qgsiuﬁogtltﬁteg m@hoValent

each of E and El "I ndepénde neri1 zabl e unsat ur at ed

organic r adCQﬁhlkﬁzEgbﬁpf,‘ nléggmbyglﬁnpma adlshbstmw enmuﬂmstltateﬂymhtmgen
or net hyI R13 is B@;drog gfn al kyI radi cal 1 to 6 15 carbon
at ons, acthiiop el Bubyhdi-Rygronpseiy] Tprqpcp)gfprqpy \po CNCRKYPTORA Y | s a

di val ent r agi f@iha \éltﬁl&e(}f E&ﬂlghg@r bon atons; X denotes -CO or
-000-; Z denotes ; Ar denotes an aromatic radical having 6

t o 30 carbon at ohlsoneverm‘ts)dﬁmem 16is & ohs ROisor mbpovaléng r@ctve gmup,mmd@t leasto
O oot a8 o b aT A LhA T RSB
CH3 2 - OC another embodiment, from monovalent alkyl groups having 1 to 6 carbon atoms. Non-
10 limiting examples of silicone Components of this embodiment include 2-methyl-, 2-
hydroxy-3-[3-[1,3,3,3-tetramethyl-1-[(trimethylsilylJoxy]disiloxanyl Jpropoxy]propyl
ester (“SiGMA™),
2-hydroxy-3-methacryloxypropyloxypropyl-tris(trimethylsiloxy)silane,
3-methacryloxypropyltris(trimethylsiloxy)silane ("TRIS"),
15  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;
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
20  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
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
25  (mono-(2-hydroxy-3-methacryloxypropyl)-propyl ether terminated
polydimethylsiloxane (400-1000 MW)) ("OH-mPDMS"), and
monomethacryloxypropyl terminated mono-n-butyl terminated polydimethylsiloxanes
(800-1000 MW) (mPDMS).
In another embodiment, b is 5 to 400 or from 10 to 300, both terminal R!
30  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.
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H CH3 cFb 9994101 R a- NOCCH2CH2OCH2CH2OCIt H161.CC( CH2)Si) Si -
(CH2)rn HHHI pl CFI 3 CH3 0000 OCN- 1210- NCCCH2CH2OCH2CH2OCN- R16- NCO-
CH2CH2000 HHHH wherein R16 is a diradical of a diisocyanate after
renmoval of the isocyanate group, such as the diradical of isophorone

di i socyanat e. AnpidiRrentodiraditewhdirk acsnmen@pyﬁragd] IO HRBGTCADERE 19 desired, the
conmpound of fornmula X (in whi ch X + S nunber in the range of 10
to 30) fornPa vb?lmiﬁéeme%tb? Brfsgt inyey %mlhb? mage §pmd/Reastine Naxege

pol ydi met hy cﬁﬁy;}%ﬁ ’lee{s %&2&1&%& nﬂ%% ﬁrggﬁyf%ﬂe%b@y B%een approximately 20 and 70

| socyanat oe acry
,hrt " =" Ndebeeht ebeht eilidp25&inkiRbg Goﬁi\‘;bonents badd on total weight of reactive
NHAOCHZ 2-(0CF2) . (OCFZCFZ - 0CF2CH20
%C + monoiRey GCrppgnetsdoey yhielytae polymerismadgH 50t her

si | | Cone cont ai NG oHRIBABSHhRnS dhi &Pfofr ROLortSiSsel A vidy1 SarbBY£EbE ON

i ncl ude
carbamate of Formula II

R @
H2C=C—(CH,);-0-C-Y
10
wherein Y denotes O-, S- or NH-; andR denotes hydrogen or methyl; dis 1, 2,
3,ord4;and qis Qor 1.
The silicone-containing vinyl carbonate or vinyl carbamate monomers
specifically include 1,3-bis[4-(vinyloxycarbonyloxy)but-1-yl]tetramethyl-disiloxane;
15 3-(vinyloxycarbonylthio) propyl-[tris (trimethylsiloxy)silane]; 3-
[tris(trimethylsiloxy)silyl] propyl allyl carbamate; 3-[tris(trimethylsiloxy)silyl] propyl
vinyl carbamate; trimethylsilylethyl vinyl carbonate; trimethylsilylmethyl vinyl

carbonate, and

O CHj3 Hs CHj; O

[
HoC=C—O0CO(CHg)—S§i—0 S|i O7—=8i—(CH,)40C0—C==CH,
C

CHj Ha CHs

= 123
20 . 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.
Another class of silicone-containing Components includes polyurethane
macromers of the following formulae:
25  Formulae IV-VI
(*D*A*D*G), *D*D*E';
E(*D*G*D*A), *D*G*D*E' or;
E(*D*A*D*G), *D*A*D*E'
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macr onmer s cont ai ni ng pol ysil oxane, polyal kyl ene ether, diisocyanate,
pol yfl uori nated hydrocarbon, polyfluorinated ether, and

pol ysacchari de groups; polysiloxanes with a polar fluorinated graft
or side group haying a hydrogen atom attached to a term nal

di f | uor o- sulsitdetnib énsrag Hoalkatdindidal dnaiyl bydodkylakradichl, reydladkyl at es
contai ning ether 10and sil oxanyl |jnkanges and crosslinkabl e nononers

cont ai ni ng pEdyealaarargthradivel of pe aikplarylgigdisal haxe G0 30 arhQg &eBng

pol ysi | oxanes ¢ 0, t i i = al al

o ¥hi s nvent | odhaipBReRpy BERh R (el ateBaRaNiRIdR S an IR AR
above and agirddicdl herardiefitadid] txyart dleylstyhdivedite Ihaving i rto v desbometomoos:d
for sealing and encapsul ati ng .conpone t"‘i‘am t.hin and H on Multi-Piece

| nsert s SandWAlsBana wataip Fther e op W?gl &% tha9aL chal: el | as

Opht hal mi ¢ Lenses gEaib®0 Miahe bhsrelMdlifkafd. €ece I nserts. 20 CLAIMS 1.
A Milti-Piece Insert device for an Ophthal’'mic Lens conprising: at

| east a first ingmratldBsick a@lir ve Pi ece; at least a first insert Front

Curve Piece; 5a copductive eri al .upo ne.or both of the first
insert Front CurM@P@E@dgﬁgﬁ%}P?lé’fnepﬁgaéﬁ?a?ggg ve Piece; an

el ectroni ¢ Conpopgmtuiat/fpched to one or both of the first insert
Front Curve Piece and first insert Back Curve Piece, wherein an
attachnent i s made at Ieast1' n q{flrt to the conductive material; 10a
first sealing material uppR a] &urface of either or both of the first

insert Front Curve Pji e fi _insert Back Curve Piece,
wherein a conbi ni ﬁd_télgg)b’ $P§J %é 1@&%%’ ophthal mi ¢ insert piece by
causing the first sealing rRat eR'Al to seal a first cavity interior to
t he conbi nation of the fiFst ck Curve Piece and the first Front

Curve Piece. 15 2. The,device of claim1 additionally conprising: at
| east a second insert %ack Curve Pi ece; a second sealing

material to for mRIPGHEGTCBat ootz tAerRét—bot h of the first
Insert fy On‘svhgéfnvﬁl1I?h@e%@n@e%ﬂyh@ﬁot@seﬁpﬂgyl'&%ﬁ%}o-ﬁﬁﬁhmgara\f@yl Ri-&ffhaving 1

to10 carbon atoms that may contain ether linkages between carbon atoms; y is at 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 alkyl radical having 1 to 6

15  carbon atoms, or a —CO—Y—R" radical wherein Y 1s —O—,Y—S— or —NH—;
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; wisQto6;xisOor 1;yisOorl;and zis O or 1.

A preferred silicone-containing Component is a polyurethane macromer

20  represented byFormula [X

° 9 o o WP 10 i r*
CHy=C-COCHGH- 00N Rw—rlaEmHzmzocrlzmzo'c':}:-ma-:ﬁqcn-w,,(?i ?i—(c:rg)m ocrlq-&a—TcocHzmzocbgmzoar- Rla—rloco—o-imzoooc=cn42
CH, H H H H Cl-prHa H u H H

a

wherein R'® is a diradical of a diisocyanate 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
22



20 wherein a conbi ning causes the second sealing nmaterial to seal a
second cavity interior to the conbination of the first ophthal mc

I nsert piece and the second insert Back Curve Piece. 3. The device of
claiml1 wherein: 25the first cavity contains the electronic

Conponent .t 30§ Hernst@byate edactdbbMdorvéiBérchydrot P eer@ledd oni ¢ Conponent
Is exterior to the sealed first cavity. 305.The device of claim1l

wher ei n:  t heolydlimethydlonpngy ispahetona fiisisyanats sidneesyrmtectaylgisHiseriaes or m
t he seal. Fomuex - 10 8. 15 9.

0 o
fo) 4]
)ﬁr \/\NHJI\O/\/\(SMEZO)zssihdel/\/\OJL NH
o NH” OCH,CFy— (OCF3)—(OCF;CFs)y— OCF>CHy0

o}

o
0
)\r \/\NHJJ\O/\/\{SiMezO)sziMez/\/\OJL NH
o

NH

5 Other silicone-containing Components suitable for use in this invention include
macromers containing polysiloxane, polyalkylene ether, diisocyanate, polyfluorinated
hydrocarbon, polyfluorinated ether, and polysaccharide groups; polysiloxanes with a
polar fluorinated graft or side group having a hydrogen atom attached to a terminal
difluoro-substituted carbon atom; hydrophilic siloxanyl methacrylates containing ether

10  and siloxanyl linkanges and crosslinkable monomers containing polyether and
polysiloxanyl groups. Any of the foregoing polysiloxanes can also be used as the

silicone-containing Component in this invention.

15 CONCLUSION

The present invention, as described above and as further defined by the claims
below, provides methods for sealing and encapsulating components within and upon
Multi-Piece Inserts and apparatus for implementing such methods, as well as
Ophthalmic Lenses formed with the Multi-Piece Inserts.

20
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20 10. 25 11. 30 The device of claim1 wherein: t he
first sealing material forns a seal by the physical contact of at

| east a portion of either or both the first insert Back Curve Piece
and the first insert Front Curve Piece to the first sealing material.
The device of claim®6 additionally co@palsishg: a second sealing
material, which forns a second nat eri al adhesi ve seal between at

| east a portlon of both the fi rst ert ve Piece and the
first inserl- Back Mpltiykices gt d %ﬂ‘éer QPS%‘ ’G%nﬁﬁ?@ml%wgadheswe

seal maintains the phyﬁb&%ﬁg@%@&@a@f(@{wgp@g a portion of either
or both the first insert Back Curve Piece and the first insert Front

Curve Piece to the fi atdeassefikstmpertdirenti Girve Mieec;devi ce of claim 1
additionally conprisin . aselin agen h [ ppl i t t
| east ar}“gortl on of th%%BIFCB'(’? IV%mﬂéﬂ Bﬁé’ﬂg 05339%% aWiEﬁtr?ﬁﬁ?Fg?O”?@rve
el ectroni c Conpopgpd aﬁ(pﬁlxgag@erg Ba@m@u@@m@é&tl ve material. The device

of claim1 additionally conprising : a sealing agent that is

applied to at |east aapeetiiamc GompheenteHathed ity engreittth af thetfinet igeayt Kient
of C! aim 2 addit] Ona; %c%?raﬂﬁ%ﬁs O@s‘tgfhga%lggawe%lggeaw %%11?91? g{taéhpr?e&lt is°made

applied to at le B{Ve tctive”
at least in part to the conductive material;

10 a first sealing material upon a surface of either or both of the first insert
Front Curve Piece and the first insert Back Curve Piece, wherein a combining
results in a first ophthalmic insert piece by causing the first sealing material to
seal a first cavity interior to the combination of the first Back Curve Piece and
the first Front Curve Piece.

15

2. The device of claim 1 additionally comprising:
at least a second insert Back Curve Piece;
a second sealing material to form a second seal upon either or both of
the first insert Front Curve Piecce and the second insert Back Curve Picce,

20 wherein a combining causes the second sealing material to seal a second cavity

interior to the combination of the first ophthalmic insert piece and the second

insert Back Curve Piece.

3. The device of claim 1 wherein:

25 the first cavity contains the electronic Component.

4, The device of claim 1 wherem:

the electronic Component is exterior to the sealed first cavity.

30 5. The device of claim 1 wherein:

the first sealing material is preformed into a shape to form the seal.
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An Ophthal m c Lens device conprising the insert device of claim1l
additionally conprising : an insert encapsul ating |ayer,
wherein the insert encapsulating layer is forned fromthe

pol ymeri zati on of a Reactive M xture between two Mol d parts while the

i nsert devi ge of Th¢ aévitelofichailmocahedidet ween the two Mol d parts. 12.
An Qphthal mc Lens device conprising the insert device of claim?2
addi tional |y conpri si thg:first sealing mategipl fose eiscarhyatbe phygi¢al gontagteat at least

addi tional |y  seal . |
porymeri zati on-of PAREAR U8 b et sk B0 ColecPbe e v ipae

insert device of FehaCtoivk Ricelto ol faet Relivepatetibe two Ml d parts. 13.
The device of claim 13 wherein: the Reactive M xture conprises or
forns a5nydrogel . 10 14. The device of claim 14 additionally

conpri sing:~san eﬁﬁé@é&&tdf%%ai‘m 1 %"-E"“’B;sm device of claim 16

addi tional ly conpri sing: |1 qui d neni sc ht hal mi ¢ Lens el enent.
16. The devi ce of cl aa mchnddelilingonattial, whithribshng secahd hedsial adligshvatseal

liquid within the first cavity.. 2017.Th evi,ce cl ai m 1. wherein:

the first sealingftHEfe?;lest ?B_gﬁwn@%&_& fg_a%égilwﬁ%rfgm@gvaéwggn@fhe first

ol ai m 13 addi ti ofight Ba8PCRHPiBE, whekdifi id'sdBBY AaittialRIMRRE A hERRins
10 the physical 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 sealing material.

8. The device of claim 1 additionally comprising:
a sealing agent that is applied to at least a portion of the electronic
15 Component afier attachment of the electronic Component is made to the

conductive material.

0. The device of claim 1 additionally comprising :
a sealing agent that is applied to at least a portion of the conductive

20 material.

10.  The device of claim 2 additionally comprising :
a sealing agent that is applied to at least a portion of the conductive
material.
25
11.  An Ophthalmic Lens device comprising the insert device of claim 1
additionally comprising :
an insert encapsulating layer, wherein the insert encapsulating layer is
formed from the polymerization of a Reactive Mixture between two Mold parts

30 while the insert device of claim 1 is located between the two Mold parts.

25



10

15

20

25

12.

13.

14.

15.

16.

17.

18.

An Ophthalmic Lens device comprising the insert device of claim 2
additionally comprising:

an insert encapsulating layer, wherein the insert encapsulating layer is
formed from the polymerization of a Reactive Mixture between two Mold parts

while the insert device of claim 1 is located between the two Mold parts.

The device of claim 13 wherein:

the Reactive Mixture comprises or forms a hydrogel.

The device of claim 14 additionally comprising:

an energization Component.

The device of claim 16 additionally comprising:

a liquid meniscus Ophthalmic Lens element.

The device of claim 1 additionally comprising:

at least a first liquid within the first cavity.

The device of claim 1 wherein:

the first sealing material is an epoxy adhesive.

The device of claim 13 additionally comprising:

a liquid meniscus Ophthalmic Lens element.
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