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Polycarbonate ophthatmic lenses are formed by injection molding. injection molding is a
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process that requires high injection and clamping pressures. As a result, molds are quite expensive
35 for industrial-scale equipment. in addition, changing molds from one to another is time-consuming
and involves a significant amount of down-time for the injection molding system, as well as significant
start-up lime before obtaining quasi-steady-state operation,
Typical ophthalmic lenses have a prescription range of +2 to -6 diopters in 1/4 diopter
increments, a bifocal pocket of O to +3 diopters in 1/2 increments, and an astigmatic correction from 0

40 to 2 in 1/4 increments and a specified rotational angle of 0 to 90 degrees in 1-degree increments..
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35 The term “front surface” as used herein and in the appended claims is meant the surface of
an ophthalmic lens that is furthest away from the wearer. The front surface is usually convex or fiat,
and also typically possesses the multi-vision corrective pocket or zone. The term "back surface” as
used herein and in the appended claims is meant the surface of an ophthalmic lens that is closest to

the wearer. The back surface is usually concave or flat, and also typically possesses the toroidal

40 curve used for astigmatic correction.
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of the  mmiBePEPOSEN (Ve NOHE VAGHY Forti a0 Akt g eE g efpseEen o a mod
(bi r eB%i ngeseaply ai sbmaremperatatericd noeitkefigwisgiereet ¢ 1T papedsarasiradiier moydsitiion) | s
exposed t 0 iR Eé‘anEthpllquH]ﬁKe' (|2e| RBfoATABIE LB tr@%%@&s%teHVerbthrg It widh the?5
tenperat ur %)oldtagsegnb]y%%eated or C\tlJ\Qed after crogtﬁé,l(ﬂ xr(m ta Icla\t\!r’]eglr:scosny than the corresponding
dead polymer(s) in the absence of the reactive plasticizer; and (3) be reactive such that a higher
viscosity material results upon curing. Since most known material systems become more compliant

40 upon heating, the malding temperature will usually, but not necessarily, be equal to or higher than the
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The sem -solid polynerizable materials useful in the present invention
conprise a mxture of a reactive plasticizer, a polynerization iniﬂiimng‘
and, optionally, a dead polynmer. The conpositions nay optionally i é
ot her additives well-known in the art, such as nold rel ease agents to
facilitatewopeadt2al of the object fromthe nold after cBETHYI+Bh-reactive
conventional plasticizers or flexibilizers, 30 pignents, dyes, tinting
agents, or ga#ilify t@ipdratere gaRkChidhi tititur@larglasd th exdlitat thidc@intohe mBig, iv Which
extendlng | r
extending SCL%e thehdia ehBlri@h s &g{m (oo ugg ek sl b b &

sur f act ant dnsefiergie iedld chaj n transfer agent s, anti-reflective agent s,
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e SCO
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non- f r ee- f IPGARIIGe @' B EYentionelt 't"iahiﬁ Aider PRt farreuile tlhétfa?tk‘j? SWPQ?“-’ F‘P"I‘H°F'PF§‘)5 of theyhi | e
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t enperat ur %roL APhfidbr Tl pomnﬁanaﬁ §@emlcxm¢o§.t.$hesaﬁ fsﬁ.i, m.nmgto%q olatan %Eerﬁbr@s ure;

(2) ex@ bit a |l ower viscosit ng Eeg %mer S) in
the ab encéewsw@'srca%f&'?%f%ﬁ%f e PSS 35 AP e R SISO it
hi gher vi swlgstiot yersnatpi@sticastion with @ esctivipdasticizer i ng.  Si nce nost known materi al
systens beconme nRy RmeaiPibtaitis AdorédarRa, iNeRicBgHimdnk) 8y Aingle Beadicoppervahut e w | |
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just prior tleQreskitedfd dedll pdiyied tHaPeadWvk Glastikifer Riay BbRbRs mBityneFsCa6siinksrs,
pl asti ci zer oq%%gﬁce&c t@g%en%r&@ﬁn‘%rs qﬁﬁg r&QJnX FE%&% %mln%ﬁoﬁugrﬂ B;%slinéeryandl ed

as a sem-s ure,
conformto (%?"“'—“‘a‘é’é’lr?aéﬂ"‘ﬁﬁb et F";”i’“’(‘%ﬁ"?ﬁ%ﬁ‘s N Pfh'B'ﬁ‘t"EE Wﬁ'ﬁaﬁ"’ﬁ& PREPSeLNTE St ur e
and/ or usi rigcticozidejunctioeah trhianaligratiorother omegenenuaotheteegerfeogsteulti-ignatiena on. |t may
be pref er alhtfied Metbofdrubudrdacivb PlasiRidért baird) t1eéThatpodsk el (OIS difeadtStypds of he
present invent i ap.ising; only Iow nol ecul ar wei ght pol ymars or oligoners,
that still possess reacgl ve ~groups capabl e of | at er. rrerl zat ion. Such a
conposi tion sti I'Te %5 PRIRPYRT rtas‘t”f"l‘g1 hegeiad BheRpegds ﬁ 555 At " Wecause in
this case aolyosveed, pevleatrioareagde gblymeali When dortein mnmleschars'e@esme eechite/dead he

desired Vi g6ip6irinay rdaBIQitE b reARivi PBESitiSer RvaSTthLded@pdlaidr ¥deb RotRavetnsdtirsted

pl ast 252 | ze eht&xg@ fhﬁweb%ttaépéd téjthg%ﬁr 'Tﬁel d%a@;go?ynBF rﬁm eSflear &%ra%&%d%%ﬁdlﬂ?e’?t

m Xi ng a one ecul ecl es, which | s
itsel f pol fﬁ%’r’t"?'&'&%l W **zfrcater%eg?mwabﬁh%seqm%m BRytiqn. Wlbééal']f’ '"§f)°é‘81‘°€s°’| S
referred t dloHer Ehabiak capolymeraaey kestapshedserimey haye Yraftadrsidg nodinse Theartigeityrent , t he
sem -solid tr{kaemowmrrhzyaialb&nema euiitiedhaif, QBAE-Era B oRstaeAEdelV Bi-tcRSH-bisdkzer Or a

m xture of ARAREANEBLESHURLARTR el blRhverldie Presence of a dead pol yrer.

The reacti ass nononers, crosslinkers, oligoneric
reactdts, oli gi’i%r‘\“‘ts‘-‘&’ %%qu’WR%‘f"ﬁs of dhe prAseAt BIRIFINCOMBTEE PRFHT SO K oner i ¢
crossli nkerpsstir:(zere eddscfully\pelyyerzet soidps/pntiofdhpolyr@a e.i Wedqad agiymerl Adiss can be

m xtures tResseh YRSty vFdadde #@ dtilf of e PRsent i2toh @BRLse tny tiH&Edt vedadlolymers
tri-functi OnaLe ﬂéor;g)c)rar?edr mtc!).I 8[;2([91? qgg%?m o’éhcﬂ?tu%fuﬁ?.g%&%gé{rﬂéﬂ tg'u!at d& H&%tajs onal 20

entities (hefe ogeneous ossess t wo
or nore di fiFeEBAR '“PV&Q@‘EOWE‘"S'?%Q@F’P‘VP@"*W‘E ihe Ravrseof egal "’Phléa’:f‘léer hedead
pol yn8%" aseantve glabter@iprysmchiqua rdeietha presantedntoh ot it siekieangousig (8 ful |y

pol yneri zeg,s3enahakday p&%‘r roega@talcyrﬁpo@mmmg on¥B&feL@NEiAbRy RQMBRRY

chem stri e%em%ller%ture orgélow *Q)?ealo maintain a shape for easy handling over short time periods) and

another desired consistency at the processing temperature (i.e., malleable encugh to be compressed
or formed into a desired shape); and (2) adds or restores a polymerizable feature or character to the

40 dead polymer.
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polymer may react with a reactive plasticizer, even if the dead pol yner
does not have unsaturated 25 entities within or attached to the chg |m]5 sz'Me
dead pol ymer may be |inear or branched, honopol ymer or copol yner.

case of a copolyner, the sequence distribution nmay be randomin sequence or
bl ocky. Th&oll/eke copol ymers may be tapered, or nmay havecuusfimed si de
chains. The architecture of the dead polynmer may be branched, nulti-chain,
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short 19 me disef ?tb?ﬂgﬁ"""& ha%ﬁﬂ)‘t"ﬁé'ﬁ”cdé%?"la@d 'td,scﬁi%ieg frem é&/"'ﬁt’e fhe&eprsgessi ng
t enper at ur enaferialgof thisimlehtizg lrlag bebroefglaiv rardbedeo sbdifsisg thdudig trfeG:[uI’ﬁgdeacﬁkirO a

desired shapghearai ouﬁl?& dl@‘g)ﬁtSCLQIF'I bl 4R %s@gbryew@é'tlb Mr&séﬁﬁéw
character to t CT/ US

Char et et Bhler v ST oot Sk Se e ey 5 i ch i s
a plastici ié%itfawef@uvdwec?ﬁpecewemewaeweyrﬂe'ﬁfe@C}maw'aﬁﬂezeerm@eﬁenwennay be
f | owets andksiafificanticebediinging f@inparat ures | ower than woul d ot herw se be

possible for t hﬂle%%gssgetm%tuélugébqo séb@fﬁ@ sénhgolﬁera'leﬂgs Hfo HeRsife§act i ve
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Genmi i g SEEed ¢ ienb BRSOl RsoTE Frry Do bR pRECER T Bobhal ARVE Tl 5 of

t he presenﬁ"e|dH@ﬁeqfi‘tVF‘9ftha*bt9(f?m§ém@?j?'¥ ﬁ@sskﬂéﬁi &volsed to harden the material in
the nol d. Addi t frenygles yhd rélaive phaer ssrestilelpiisticitdecana dddd pdiy@erDihe @kltag sd@avi ce to

shape a po'sMnWaleﬁat %E ﬁ'lreﬂha:ls oat%aléu{g tHe%eﬁis%ﬁ;rﬁéjerEré?mI%séH dnbiluc&ssdalippSem - sol i d
mat er ol.idified by

aucthy”t ReotlpT e WENES B Ths FioRRs onEh B s pRelea P GREP ™ Curf ng of
the reactive plasta.dheasiove prteerposttioy ofitiedpastiedipsidrer in e resultingdermaigbifniereaat t he
di e exit t engpetaathel foemdifor i€ sHig-ksdig-li@rane tanibe Bedctively Hahdiedlita 86 heed fir Bgasetf ect

when desi rﬁldhe mJ@erhE{ @ﬂr%'réa'cﬂ@ pbﬁ@t&cker réﬁrﬁ%oﬁt!ehfyahpr{sgmmﬁ)@llmateabmty
mul tifuncti on %aygﬁast ficant cross-1inking

Zer.s
durin ? cur 8 HVSE‘E%‘@“ pf°é?ﬁ§'8? tﬁf"&%‘“fﬁ§m4(}"?58“’§ﬂ‘§ﬁ °f 18 "R SL8 ’{98
mat er$Qil s figving at e mateda! ptedae lgmenmtire. yvhish penibe cetyeriently ehopaidmbetiemyiento be
noder at el y teriperdrredor BRhty WwhEBbi lRRl. TRIPRLRLEIRE v Masti@dy a péragey ©m bddet present

i nvention bSeh 0o, 8bsi bPhd @?%&kéﬂﬁu,,%%ﬁ&ﬁwEoeabgi%o@%@@b@%ééahb%m Ygkeg 1N

i dentical pr, ceSS|n opera ons utilizing conventional dead polymers only.
When t he se °sa81"i %0 material is cured, the reactive plasticizers set up
a sem - i nt er penttertypes any rolive/arequnts of regstive Hﬁisfidﬂﬂrﬁﬂaﬁeade’nvaﬂgﬂi'e@ﬂ%@el time| yner
net wogk. | Bndxefperias-espendehteist@asstit MepaRleasitheGhitee. MiwiscEasdic Wopditie@loOUPS ON

the chosen compositions may be wide and varied. The uniquely formulated materials of this invention

may exist as a solid at room temperature {i.e_, the glass transition temperature of the mixture may

still be above room temperature, but necessarily shall be below the glass transition temperature of

the pure-component dead polymer or corresponding polymer mixture or blend}. Such systems

40 require an elevated temperature to acguire the semi-solid state, much as thermoplastics are heated
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t he dead polynmer chain to formconpletely crosslinked networks. The types
and rel ative anounts of reactive plasticizer and dead pol yner, the 0 AUG 2004
resulting sem - solid material, and nmethods of making the sem -sol i!j
material are disclosed and discussed in PCT 25 Publication No. WO 17675,
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bei ng sem -so roce

t enper at ur gmpignt °‘3Rﬂ f'?f‘ﬁ ﬂﬁé” e H‘a%lées'a?ff)f*%?' % @mﬂ%eﬁ'f%j(f} ‘8t El?:VSEeF &§PER ”éera" I osur e,
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pl asti ci zebbjdas thdh Sk Mir Bindling@nRSEGRI Viten t;ahaar@mme GRNTReN e atkgadediobymer, 15
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need to be coo 46 8 ach I‘E‘ Ea

seni -sol i dS‘["f“k"@“"‘l‘:’ﬂh%??f’éh*‘dﬁ”"‘&@é’f’? Ei?lt'ée oj'd H%‘Hﬁ!"i ‘ﬁ'&’"“‘t‘f‘ Bfestence. (e
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tenperature or below the material handling or injection tenperature to

prevent dripping or |eaki ng fromthe nmold prior to closure. Once the nold
i s closed, hen used without 3 dead palymer or with only a small amount of dead polymer, the

reactive plasticizer should be a reactive oligomer or a reactive short polymer, having at least one
reactive functional group. In this case, the reactive plasticizer should be a longer chain molecule, of

40 from about 1 to about 1000 repeat units, and preferably between about 1 and about 100 repeat units.
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20 however, it may be conpressed and heated to any pressure and tenperature
desired to induce conformation of the material to the internal nol®AUG 2004
cavity, even if such tenperatures and pressures effect a free-flow ng
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40 current state-of-the-art casting practices, are eliminated. In addition, the finished sandwich structure
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40 subsequently trapped within the resulting tight, polymerized network whan the semi-solid composition
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dyes 1‘[éom sources, suc tcmO ba Geigy, Aldrich,” BASF, DuPont, etc., are
sol ubl'd i n ‘BY'FART c?°'r‘?'§%ﬂzﬁ' ‘Aqueous- phase sol ubl e dyes are al so possible
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well as perfl Uoﬁbwls%%rdaéssﬁélﬁrbln@és pYGCISfEJI‘II b@fdgﬁ%%@foﬁﬁd’ W RbESoiyRE a reactive

met hacryl atpﬁa anrdary anYmttator ac{a o P nall mcludl(r?rothee)r(g‘ llvessﬁ;!:h %lant}[cgl f||_‘tlS.IOI’ oacetat e,
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per f | @br oetifyyddenis gteyrouhechahicalyragitagddiin a mgwedequingedlvith @mpdraleseoprerdént vepvmat e d
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used as the sy Co?'g\“ 0 ar ge
surfaces i hfshttesnpEes ad Pefie) “"I“ﬁ'és%taf’i’@t’%‘[“? for 87 4P ERIEE PfF?ﬁ"ﬁ‘P’k%f"tehe 5
col | ecti on cofp@isirtiqEapt thegrewnt invadtioe asiemgtivelptan egtiuded yasimf Gig saymi-salidd cl arity

and degr ea%agosmbrecan B Ghica mcécr.aa YR0&hs O aebua@trruaﬂgﬁerad%aaﬁé pr¥-Bradidhicmer t
anti -static a store¥gtsm arln tgmm%atura 8: r?%‘@era‘fj}eﬂempeﬁaturesn tggln@fl% or wk:& v%wg'

literature. eﬁe?ero et on
conposi t i orPafigl crhRgiFsEiREPeding ?"ﬁﬁ@’aﬁﬂé”adét&?"e‘é B'P?e&é"é’e?“é'df"& ﬁt '%ﬂS‘ ‘t“ﬁe
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am no i nyl® vin
briefly heated to enhance materual comphance as necessary and flood-exposed by UV or heat-

orm' ng

cured.
In an alternative, continuous process, the dead polymer, the reactive plasticizer, and the
initiator package {optionally including other additives such as anti-oxidants, stabilizers, and the like)

40 are mixed together in an extruder. There is optionally a waiting period prior to the material being
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chemcally incorporated into the surface region(s) of the conposite article
by reaction of the vinyl groups. The epoxy, hydroxy, am no, or anhlé@ wﬂ?@
groups may then be used to capture, react with, and/or pronote adh f&
subsequentwanl ,0f coatings using chem cal reactions ofhersihgy, the 15

vi nyl - based™ po yrrerl zation. EXAVPLES Two exanpl e process scherres for
preparation of the sem-solid conpositions are di scussed bel ow. Nunerous
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with tenperdte® t(?@ﬁ?‘fffﬁofﬁwe\/é?ﬂﬂ'ﬁ{gycapam lities, to forma semni-solid

pol ymer i zalMaterig GapanGonsidamtibasee of voids or air bubbl es. The seni- solid
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a sour ce ofrlapoizgratreingEivag s thgy cannettiagk piie leaghed pytefithgeaieeal pyer tiree)pr oduce t he
final conposi teomtpbpaér.zéaemﬁr@eﬂeeﬁ Sibticizdrdnodongére s tideytepd giy@tof @ the3ame

enbodi ment mal(]%sp i e{pgs TRE RarBARLNEIGEA DO RS elIRl siedfa,@lth\é%ﬁem.wgrue‘uaon the

mold is cl

necessary, AhHd ?FBHH"fé'?(eﬂB%c&"d‘ PSR S 5P tﬂ%ﬁeta P@meéﬂ““? ﬁ“eé{ﬁ‘"&f"'f"ép?ﬁ'at ive,
cont i Blous rpfegd@ svsightt dnd thddagteqrdl Cyppslinkingahearaftingde he degdlrasmierchdiess, and t he
initiator paakags, depldbindhd ygehts edritiaageded heformatibt prisers pSipradtizat®n in order
anti - oxi da {]@m@%Lig%fgﬁpanaeébrwuuslsﬁ%g oftid ryﬁeﬁbmg by @g&w@e in an

ext ruder. ere s opt onal wai t I al. bei ng
16 10 AUG RO e B R g I e et DAl e el Brore St RS R ucor |
during whi ehts iAtbe same ttmqulécﬁr-éﬁP@reaw@ i ng sjgpidapigterkags gusde *haptelﬁa"é?'fb

anot hes, bubncait@tidhat tharedisnpiastititey orctgs tvabapdiatioRef ieartivecankifiep). st hefirgsebd uder

di scharges gofd X@dn amm&a@fmamé e,mdm@ Rgh ﬁder@%sltcbaeﬁ oPhasbitehvitf Predgad pol ymer
conposition as a nol d cavity

cont ai ni ng 95"'%‘?5%‘\?,‘\4? %Uq’fpf‘ﬁg'c’@ﬁfv&y 's\/\%{{TgWreéer?d %Qher ‘I'VEFSO(‘)” r?oécﬁ %t of the 5
front f back tererletituzes Sadrispuped rathereieTIolBREationn opt i onal wai ting period may
ensue at the st Eldse@bvatedonstenpeing e basidaatainiesyn @nydesdtivessedvideddueced by

Sguregébgg Q;Lo dafGordb Qs;edﬂ:ﬁ@%evomééa%@mwrz&ﬂn FBLREsS Onéa éate%&i?g Wit a
sou 1 ZI Con
¥;{;r;§1é?ringéj"% f:cg aégl%)éead po ymer Q'Lese lnclut% bL{ re notqlm te to,tpo 6styre?e dead

sem -sol i d 8 osi'trons conpri
pol ymers vmW'M"etmﬂ%ﬁ@'ﬁ'ﬁrHOH(aﬁfW'O@V‘Fd’Hﬁﬁ,’?We@W‘@a’eEq'W@Y'GWPWP@HP@CEF h8%€e reactive
di | uents, vdaRsuIiahseaiylifyssmaitidne aittaptdactone, and polyetherimide, for example. The

thermoptastics may optionally have small amounts of reactive entities attached (copolymerizad,

35 grafted, or otherwise incorporated) to the polymer backbone to promate crosslinking upon cure.
They may be amorphous or crystalline. They may be classified as engineering thermoplastics, or
they may be biodegradable. These examples are not meant to limit the scope of compasitions
possible during the practice of the current invention, but merely to iliustrate the broad selection of
thermoplastic chemistries permitted under the present disclosure. Reactive plasticizers may be

40 mixed with a thermaoplastic polymer such as those listed above to give a semi-solid-like compaosition
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actually serve the role of plasticizers. Instead of inert plasticizers that
sinply remain in a plastic to soften the material, the reactive 10 AUG 2004
di luents/plasticizers can initially soften the polyner to facilitate the

nol di ng prp§esasd:al | owing for |ower tenperature nol di nge@@messes conpared
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di scl osure. m&gﬂc\éﬁstglln% tply me;l?é]\r%s Wnob&eﬂi@aﬂ%rﬁﬁdnkw& 3nd r@uirdeiiRRInRSL i C

e
pol yrner sugh t hose |i st osition 20
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the obpect airdatvagiady, rigic bawgk vemaxachostitoden dirdiaing) onalbbsihagesriot pieci se
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E refringenc .epti onal
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Furthermore, when compalible systems are identified, transparent objects can be cast.

40 “Compatibility" refers to the thermadynamic state where the dead polymer is solvated by the reactive
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thernoplastic rigid polymer (i.e., having a glass transition tenperature
above ambient) and B is an 10 et astoneric (rubbery) polymer (glass10 AUG 2004
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Example 1. Experimental Protocol
Dead polymers are added lo a vial, pre-filled with a small quantity of the intended reactive
plasticizer. Gentle haating is applied while stirring hornogenizes the mixture. The resulting semi-

40 solid-like mass is observed visually and aptical transparency at various temperatures is recorded.
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5 comerci al ly avail abl e conpounds. For exanpl e, nono-functional entItIEi
include, but are not |imted to: isodecyl acrylate, hexadecyl acr ﬂaﬁuﬁzm
stearyl acrylate, isobornyl acrylate, vinyl benzoate, tetrahydrofurfuryl
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acrylate, etc.), brom nated or_chl orinated haphthyl or bi pheny
(et h) acryl at e4,G B nat eq ﬁgsj &ﬂ'ﬂgdrEBr;ﬂal ed & t{ﬂ;ﬁrpth‘°|$$afhﬁﬁhhn copent yl

met h) acryl at e, SA%%__naphe %@LEE-H%;' bi é[nglfﬂﬂﬂﬂsﬂ—pheﬂ |, vinyl
f:ar ba)zol ey vi MHC 80D de on-SERP LEIHESBIL pot 81I ori dey

’ Dz SBS (5728 [H872) Y rrh ~low L

bromoet hyl  (metiyag] ytate e @PgRs T SOCY et €, _etc. e fo] | owing
exanpl es are prgzERa (0 Ilr(sm(saueszsé)e PT abhs@ed! The present invention,
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invention in anpméhner. THS'HERAAPLESE 1 to Bidsed ow are designed to di scover
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plast|C|zer processi ng,
and siPi nkd‘g*éonspﬁ@ﬁé?%" aé’%'a‘e IB&‘&?‘rfﬂ“ié%e ¥ earvwwareéet\'ﬁ@*(@&e@ﬁbwﬁy conposi te

| enses whi cémmeeagurdse prepared 35 according to this invention. Exanple 1.
Experimental Pr @Qb@ﬁrﬁ&no@@t@d\aﬂ@k&mﬂ’aﬁm ﬁEI@de&ﬂQEﬁdwﬁa@ iSaodlyidkrylaRl iBathidyl ed wWith a
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Conmpl ete clarity is indi cati ve of conmponent mscibility. A faint haze

suggests parti ql mS{?CI b é%t opacity equates to inconpatibility
rene- Sys Cims;
(l'i ght scat phase separation). Many pairs of
Kraton DT401P is a linear styrene -rich SBS tri-block copolymer Reacfive plasticizers that
salvate Kraton D1401P include: vinyl benzoate; tetrahydrofurfuryl acrylate; benzyl (meth)acrylata;
30 isobornyl (meth}acrylate; butyl acrytate; octyl acrylate; isodecy! acrylate; butanediol diacrylate,
haxanediol diacrylate; ethoxylated bisphenal A diacrylate; and trimethylolpropane triacrylate. Sulfur-

containing monomers such as phenylthioethyl acrylate and others also solvate SBS-based polymers
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dead polymer-reactive plasticizers can thus be investigated. Exanples 2 to

8 report several findings of systemconpatibility and parti al 10 AUG 2004

conpatibility. 5 following this procedure. Exanple 2. Kraton-Based Systens

The fol | ow,gg,PQtymers were studied using the protocol desgEiResin Exanple
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al so 48l vate SBS-based pol yners 25 10 AUG 2004 WD 01/ 61382 PCT/ US01/ 04791
wel | . A f urgxiredsie §) e r@fcatorafe-Baaad Jlefnar - cont ai ni ng nononers is that their

i ncor poration rgggHehsi AlsBcripatd] HBRJiateHRBRNA WERRHI2Q] cybIRAPKIIE Bsbxy @Eh IN-
vinyl-2-pyrrolidinone, and tetrahydrofurfuryl acrylate, among others, have been found useful for the
solvation of polycarbonate at elevated temperature. Several aromatic urethane acrylates can be

25 mixed with the above compounds to aid the compatibility of the ingredients.

Exampte 7. ARTON-Based Systems
Reactive plasticizers that solvate ARTON FX4727T1 (JSR Caorporation) are: benzyl acrylate,
isabornyt acrylate; isobornyl methacrylate; butyl acrylate; octyl acrylate; isooctyl acrylate; isodecyl
30 acrylate; lauryl acrylate; behenyl acrylate. Aliphatic acrylates solvate ARTON very well.

Example §. ZEONEX-Based Systems
Octyldecyl acrylate, butyl acrylate, and isoocty! acrylate solvate Zeonex 480R (Nippon Zeon
Co., Ltd}. Isobomy! {meth)acrylate solvates Zeonex 480R and E48R, and Zeonor 1420R, 1020R and
35 1500R. Laury! acrylate and behenyl acrylate solvate ZEONEX 480R and E48R at elevated
temperature. Additional multifunctional acrylates that can be added to a mixture of monomers include
hexanediol diacrylate, dodecanediol dimethacrylate, and tricyclo[5.2.1.0(2,6)] decanedimethanol
diacrylate.

40 Example 9 Transparent Photo-cured Systems
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To obtain thernmodynam cally conpatible systens containing styrene-ri %Ia ﬁﬁs
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1420R201020R and 35 1600R Lauryl acryl ate and behenyl acrylate solvate
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decanedi metHER6T E"'a?a"ﬁ ?Haf"e? @U&%&dgﬁﬁ%y%@ﬂ# ){edwar %kén‘%ﬂ%t? 2 cured Systens
26 10 AUG ZGthacryige e%OBTSf biAS- Wtis@fma'? O CIRERESF: eVéf IRBR A MAPHGPRE dead

pol ym26, r eaet.imuepghin@stand b rengmepmiltuEhveteciddrdiiita Gal atweweghhdatiee 8B¢0. Thine
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bhot oy ni 11 k@b nieoek Rl e bR il ik B PierbBil b DRTEL
g ba Gei gy. at70°C for une week, after which an initiator (Darocur 1173 from Ciba Geigy) was added to the

mixture at 0.5 wt% (based on the overall weight of the system), and was dissolved into the system
30 while heating and mixing manually using a hotplate set to about 150 °C.

To mold the sample into a defect-free disc shape, approximately 5 grams of the semi-solid
mixture was placed in the middle of a gasket (gasket type AS568A, dash #222 from McMaster-Carr)
sitting on one face of a compression moid from Carver, Inc. (Catalog No. 2091.2). The mold was
closed and transferred into a hydraulic press having heated platens at about 270 °F. About 7 tons of

35 force was then applied to the platens for 10 minutes. After compression, the platens were cooled
rapidly to ambient temperature using process water. The compression mold was disassembled and a
bubble-free disc measuring approximately 2 mm thick and 55 mm in diameter was removed. The disc
was then placed between heated quartz plates, which were then compressed slightly, causing the
semi-solid disc to conform to the surfaces of the quartz plates. The assembiy was then placed on a

40 hotplate measuring 90 °C, and a UV light was paositioned immediately over the top quartz plate to
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5 The resulting sem -solid conmposition was slightly heated (Il ess than or
equal to about 100 C), pressed between flat glass plates, and 10 AUG 2004
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35 order to facilitate mold release, the glass mold was treated with Relisse 2520 (Nanofilm, Ltd., Vallzy
View, Ohia), following the manufacturer's instructions. The preform was placed between the front
lens mold and the polycarbonate semi-finished lens. The front lens mold/ preform/ polycarbonate
lens sandwich was then placed in a Carver hydraulic press, fitted with temperature-controlled top and
bottom platans that were set to 210 °F. Slight positive pressure was applied (no greater than 1

40 pound force) while the preform softened due to the heat provided by the platens. Upon COmprassion,
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then renoved fromthe plates, yielding a disc-shaped cured resin exhibiti n‘g
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preform during molding. The result was a composite lens cansisting of a previously semi-solid,
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polycarbonate lens substrate, said composite lens being about 2 mm in thickness.
The sample could ba moved between hot and cold water baths and could be edged with no

40 signs of defamination between the superstrate and substrate layers. Exposure to sunlight effected a
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defects were observed. The resulting sem -solid superstrate |ayer was about
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0. 05 wt % of the total wei ght. Approximtely 8 granms of the material was
t hen BPoceswenrlatic ot Bemrsited-ephiemisd dee due @'EF“”E?&@&P%W‘E&?""F’CFE’F‘EF Ry
sem -sol i d gaetapém cont ai ni ng a photochrom ¢ dye and neasuring about 70 mm

in 30 dianeter a@gml?somgoﬁn bsGilin |5Tc"r]rﬁec¥H erfnﬂ‘{gmrée@!%&&mrhn@feﬂ%&rﬁﬁdurﬂ%crﬁﬁt%Cr| bed

Ex I I
: gns 3\22 35‘%@]'-35%3% 4He Mr?naé Btpfc?]nofM 1s|.:11| decpa??wtfpo M‘&% Po%p%g?rﬁéngg e VI sion

appr oxi mat edulpstrate rrpbleirpdhichihgela alapa 828 44 rc\ﬂée ?S‘f"‘eé’ "0’09”d 5"1’1’(5 spRgen e ao*éen
treat ed w tdvodrpoaiat meis@nimad 0 frort e@tata ¢h sBepne bittaek polyeartfondte subarate s RlBY ef ore, no

KOH tr e]‘?‘t ”EJBIa-n‘é@ﬁ*avHé & gase’%‘ll@é)of 6& on G IohtGAd odek QUthcek @AS-2 3RpBodedigieBgea base
curve O a I oXl se 0 r e
"8 B'F é‘f%ﬁfﬁﬁ Hﬁrei“ﬁ f“V\@nfﬁ“ an |mpo:ﬁr{%;}aa% te c{}% a9HS §ve 2tdfo dgi%gckostjrf;cp

sem -solid | ens
consi sting ©e P@{\fcﬁi’“@'\ﬁecﬁitéﬁ"?‘e‘é éfﬁ1’°’§?ﬂ Pgs o %%F%Erﬁﬁdﬂ H‘?‘i‘;‘ SH"fng ¥ ﬂh‘[‘%? kg
super st r at epoti@pp GRxi ofitdet 3ngl ohrard degeky. Tael brer-edid campgsifidnrd ddvedineapBi ycar bonat e
| ens ggbst rahg, or Hidkshe S@@r@%a‘eesu b6 oh R4 RPcADGAE and BT SubbthitRlenass. The

sanpl e cou Ocogpﬁﬁgggf;gtaee 59 A& seml-soEMs %(ﬂleq.‘amggweep %‘Fenl%y%m“&m ‘qe Brdged

with no amnat superstrate an strate
| ayers. Exput@ricorartssipadpepl hephsEaiesy Uiavget gt A@G" E’G’G‘Zfe‘f/\'b"’ﬁ%hl%‘i%@
PCT/ US01/ 04s:9d suphiaitze mhuetiecemesfromateiat. Hae regdink esrergsitetiras kensists offfrdt anHe
phOt ochr omi fack Faﬁlpgﬁﬁgte E@é%t&?ditﬂv{p@&red resin in betwaen them banding the two substrates
35 together. The lens has a bifocal pocket built into the front surface and an afigned toroidal back

surface for astigmatic correction. Nate: the cylinder alignment can be easily adjusted to form a lens

with other desired degrees of rotation by simply rotating the back substrate relative to the front

substrate prior to compression of the semi-solid material. The resuiting lens is also extremely impact

resistant.
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removal fromdirect sunlight. Exanple 15. A Photochrom c Conposite Leps
Formed froma Sem -finished Pol ycarbonate Lens 5 Substrate and a RO 2004
Sem -solid Superstrate Layer The procedure of Exanple 14 was foll owed
except thaf,ahs@ti-scratch coated pol ycarbonate seni -pefiish@ghoh ens was
used as the substrate. The substrate was treated with KOH as in Exanple 13.
The resultant conposite | ens conprised a photochrom c superstrate | ayer
appr oxi mat ' bonded to the pol ycarbonate sem -finished tens.
The conposite agai n showed good adhesion 10 properties, as well as a

rever si bl e iphot el RGleGricRSRAPERgI N sunlight. Exanple 16. A Photochromic
Conposite Lens qurrt%gefsrbgtmteaar%en‘i-fi ni shed CR-39 Lens Substrate and a
Front Seni-solid E'§lsjpers'{ Fat e Layer The procedure of Exanple 14 was foll owed
except9that an @trrssiane @yeorl BYred s35in bppded g’H’éﬁ'oF”bsi'Btel 1B SIS ESULEW W ] he

substr at e. sdhient&pdastatiag iywesndoaik df reaatve plasititen wik@Ha ddauepolymsul t ant conposite
| ens conprised a photochrom c superstrate |ayer approximately 1 mmthick
bonded to the CR-39 seni-finished | ens. The composite again showed good
adhesi on prloper fFARPOSIEANIR °TRENY:  eversi bl e  phot ochrom ¢ response in
sunlight. 20 ExatgsstonkubsraBsapbsite Lens fornmed from Two Pol ycar bonate
Subst gt es and a: IKRIMIne layS@NA cured@bdintbohdiy & thésuS Qitite; B8 kirel regMpOiritih®a | S
formed by nixi : | acrylate in aratio
of 4:1. A @?)%Tér}?ﬁ a‘?%??y%gegogﬁ?cgﬁ%é%@ﬁ%@gg3%$2$M£2@M% A first or front
pol ycarbonate substrate is obtained which has a piano, base 4.5 curve on
the front &nd backmmwsirfaicescconingd teclaiR 1 252 Wiefelnd e regryeskriastisiast d&dthémt o t he
front surf aggsindd &RrONAd poiynikaCck pol ycar bonate substrate is al so obtained
havi ngsa base curve of 6.5 on the front and back surfaces (for -2 diopter
correc?ion relative to the surface of the |ens rml%) and an irrg?[sed 1/ 2

di opt er cyl4 ndef cepPogiaAgicl a6grdER (BB 440" A UPFER B deafipaVing| S 158 8T e

subst r at es t@rgeoup otraisted obthermgpiasticsathergnsetshibermoplesiieieipstdmzptk 2rA ighaneEomRrds t he

bi focal peef@leridganghomsiesCyl i nder angle of zero degrees. The sem -solid
conposition Is placed near the 30 center of the front pol ycarbonate
substrate on its concave side, and the tgvodstg\bst rtrgte are émen ; gorriRressed
t oget RBr s& t haf SPPRISEATCEEEIO 491 TAE Ti%n° OH R IS U BEPWEER TR Y1 | owi ng
from the cdmen integ@at mepotihie eitir ds t he edges of the substrates. U traviol et
light is then projected through the front and back substrates to cure the
sem -sol i d gat ehighyosiENGick S SMldidy RS BIRAR 16 5 WRkSH HRRGES teSin Afa JekRfia and
back pol ycarbonate substrates, with the cured resin in between them bondi ng
the two sulfS¥!at¥s 35 together. The lens has a bifocal pocket built into
the f26nt surface and an aligned toroidal back surface for astigmatic
correcti on.z. Not @ cohgbeiteCiyticlenek@rding ltd Gpip BBRIHIMsCI0 6 lpBereia gielcyre@icisinsthéds toe f or m a

t ens V"ithsﬂﬂinfﬂ%eug&ﬁéu&_ed degrees of rotation by sinply rotating the back
substrate relative to the front substrate prior to conpression of the
sem-solid material. The resulting lens is also extrenely inpact

resi stant. 80 36 cAOPOARMNEEALCONNIPING PREINPCETH WSTar e Pyed WAATNRES €LAI VED | S:
1. A cOOpPOSirbtacive tnid€d véthin GBIEPD.0BUnMST the refractive index of the substrate.

9 A compaosite article according to any of claims 1 to 8 which is an optical lens.

10. A compaosite article according to any of claims 1 to B which is an ophthalmic lens.
35
11 A composite lens according to ctaim 3 or 10 wherein the substrate is selected from the group
consisting of optical quality gtasses, photochromic glasses, bisallyl carbonates, halogenated aromatic
polycarbonates, non-halogenated aromatic polycarbonates, polysthylene terephthalates,
polybutylena terephthalates, polystyrenes, palymethyl methacrylates, acrylonitrile-butadiene-styrene
40 copolymers, polystyrene-co-butadiene copolymers, polystyrene-co-isoprane copolymers,
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at | east one substrate; and 5at |east one layer of a cured resin banded to
the substrate, the cured resin conprising a sem -interpenetrating pkﬂﬁ Z004
network of reactive plasticizer within a dead polyner. 2. A conposite
article, c risLnNg: At | east one substrate; and 10At | o| ayer of a
cured resiﬁgﬁgﬁékézg to the substrate, the cured resin coﬁrrgcrﬁlbgni%ng)g pol ymer
bl end of a polynerized reactive plasticizer and a dead polyner. 3. A
conposi t e arFEPexdebing: RlycHehayahviene-coputatianp eqpalymers REopRoyE PRRYALETNS.

pl asti ci zerpoiyslefitoddyeters, oei@siglrethdoed t o t he dead pol yner. 15 4. A conposite
article according to claiml1, 2 or 3 wherein the dead polyner is sel ected
from the group consisting of thernoplastics, the sets, thernop]astic
el ast oner s, '%and AHP’@PPS%'F’F%‘F%‘H’@@ ARG h ERTIERY t?%@ﬁ%ﬁllsaas‘{oiyﬁaé?onﬁtﬁ 013. A
conposbt e aiisphepbier. according to claim1, 2, 3 or 4 wherein the substrate and
the cured resin forman integral nonolithic entity. 6. A conposite article
according tq any, of cl.aj whey & esi.n | i-solid
prior to cu1(r3'e. ﬁco?.posﬂgkggsn%%%r?@%égrtl éﬁbéqééggrwﬁ%g&r{pé&gﬁgu% re%? 2??713 1to6
wher ei n t he2¥gifioagpdrteapack 8bRf % ts | ow shrinkage upon cure. B. A conposite
article according to any of clains 1 to 6 wherein the cured resin exhibits

a 30 qpefragtive hisare WstaidiReHiimQa QRerdiNink Subettatd 118 ak@didatsdck wefatdddex of
t he substratg 9. C.r?fTEeO%i temalg_poicaq}rgmg%gerdi ng to any of clains 1 to 8
which is arrOPErea] CreRe "Iy "R CEhpositacarticle according to any of
clainms 1 to 8 which is an ophthalmc lens. 35 11. A conposite |ens
accordi ng ta. cl aicamfbses ledkGewuintioasd Qaiin3e10s Uhs 112 wieh cogpised idnedbftraem t he gr oup
consi sting RfqeARfd Gada (Shhdlabil ¥yepl! @asses, photochrom c gl asses, bisallyl
car bogst es, hal ogenated aromati c pol ycarbonates, non-hal ogenated aromatic
pol ycarbonat es, pol yet hyl ene terephthal ates, pol ybutytene terephthal ates,
pol ystyrened, pélcgneasitsbsPetringry Famds whesrin Bhe gipptiatq s pulidicalier'st{atne 40
copol yner s, anp bk y&byesnrys adubadalahaed opobyfaer s, pol ystyrene-co-i soprene
copol yners, 31 10 Aug 2004 WO 0 1/61382 PCT/ USO1l/04791
pol ycycl ohexyl et hyl en ol ycycl ohexyl gt hyl ene- co- I | ymer s,
anor phous pﬁi yol'é 'P?f’é?é ‘e'%oafyotr) e ﬁal"g)ép@l i;r?é(r?{slflh'%rfagg% y%%gei%ﬁ%’ﬁg%? y12. A
conpodPt e |'ems a gidgssHlishRe 20 8 FEFGFPE Sk WP wherein the substrate is a
pol ycarbonate of 5 bisphenol A 13. A conposite |ens according to claim?9,
lo:b 11 or 11%, lei‘i.QBmEd?.ﬁméris%_@&nﬁngMﬂﬁg ol § v!?hicfuf:@ﬁﬁrises'a&:)ﬁ@ﬂ réﬁﬁlﬂdﬂda_y&@aﬁ back
substrate. conposi te | cor t he
substrate HAZISSP %rlrg\[gl Tar© rgézkes'g‘é?c?éagée:r; %dg}H%gF h‘g sgdlfgﬁetéqu%gg%%?g%r has a
multi-focal front surface.

25 18. A composite lens according to claim 17 or 18 wherein the cured resin front layer has a multi-

focal front surface, and the cured resin back layer has a toroidal-shaped back surface,

20. A compaosite lens according to any of claims 13 to 19 wherein at least one of the cured resin

layers further comprises a scratch-resistant surface.

0
21. A composite lens according to claim 9 or 10 which comprises a front substrate, a cured resin
middle layer, and a back substrate.
22 A compaosite lens according to claim 9 or 10 which is a multi-focal lens incorporating

35 astigmatic corrections.
23. A composite lens according to any of claims 9 to 22 wherein the cured resin further
comprises a photochromic dye or pigment.

40 24, A composite lens according to any of ctaims 3 ta 22 which is a polychromic lens.
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15. A conposite lens according to claim9, 10, 11 or 12 which conprises a
front substrate bonded to a cured resin back layer. 15 16. A conpbkiAts 2004

| ens according to claim 15 wherein the substrate has a nulti-focal front
surface, @p@dkhe cured resin layer has a toroidal-shapeﬁwggﬁ%4§Hrface 17.
A conposite lens according to claim9, 10, 11 or 12 which conprises a cured
resin front 20 layer, a mddle substrate, and a cured resin back | ayer.

18. A conposite lens according to claim9 or 10 which conprises a cured
resin front layer, a mddle substrate, and a cured resin back |ayer, and

wherein t hezssubatcrsraaoe.td I§ns AcdRRdirgitd ddiR g of 10l vmc%nﬂe? corﬁprgmsréae%ldm
according to ate%gl%nla 30 c;f th]e cumgl’sﬁliagret eredHFre com ceosoggg ﬁ; { O{;Jt ?ceﬂggr!%r%as a

mul ti- focal resi

t or oi dal - sHsEd 'sd’éﬁ‘,"k‘:‘ %‘Eﬂ‘ F‘aé‘@‘.’POE'Eﬂ“ oA\he Biigsossin aed weFIgin HecuTase Aty theocusty of
clainms 13 treinke: anvesged mablitieasty one of the cured resin layers further
conprises a scratch resi stant surface 30 21. A corrposite | ens accordi ng to
claim9 or éo ises a front substrate, cured resin m

| ayer, and? baéﬁ"’%‘l?ﬁ‘ft éf'%cmdﬁ'ﬁ to CRIT oyt tBe ?“g?r‘é‘? MR et ESO'EI"E% m 9 or
10 whi ch i grogp eanbisting picedteriaktha inipadoIcatanh atsistagre. Bd&rveasbigrgamh tawerefcagtivedndeik ons.

23. A100NPGH@hdnterd, BMiSstAiE B:0fidH en adddeRdYin@bnt bl 9 to 22 wherein the cured
resin further conprises a photochrom c dye or pignment. 40 24. A conposite
| ens according to any of clains 9 to 22 which is a polychromc |lens. 32 10
AUG 2004 WeD1/ 62 58%B BI3ErT5E PPt B o 1R WRER P FUPRESTL SERENMTHE to claim
9 or 10 whimekenilgetvérrat eeptpar o 8% caesgrif arglahenmoblittbtpi Nng material on a surface
of the cured resin layer, wherein the conposition of the surface-nodifying
5 mategial s d cor i [ erein
“he Sﬁ§ fon ez!aa A§cf]rﬁpf39$ezefn£9££‘€$gfsﬂ.§}?%ﬂg@gﬁnrblwﬁ%}eﬂ netcL‘rSd Fé%l ﬁH{u{]%gr!ers?pl{ UW“ZG A
conposi te [F¥HIINECEUFYFng to clai m 25 wherein the surface material is
selected fromthe group consisting of a material that inparts scratch
resistance;sa dy€ampdsifRia@ibeBcording W-dn@ bIcRGs 1188 WREHEX ad SledFBNONENF deddt | - St ati c

MONomner s, erﬂ%eiwﬁ&e QIEQ% ,lggg Fldvglg QL a&l%déut‘fac\é%ﬁthe t?ez:'ce 3%@89.50'@ s%rf!xc% %?th??ﬁ% di ng to

cl ai n‘b sem con en at
| east @art il ‘Strﬂ"édeﬂd‘f"eﬁers‘ées’lgﬁ""& tﬁ%%"”é‘ﬂ%?ﬁ?pa‘f“epre'ﬂﬁs'%f gt E?(S'F’r%%f“?e t ens

accordi ng wericel aim 9 or 10 wherein the cured resin further conprises liquid
crystalline polynmers. 29. A conposite article according to any of clains 1

to 8 whichy,js ng&l%p,ggpc&bcngch%oa% \,ér [o1=3 néﬁﬁ‘?ﬂeeétéb e cured resin covers
e 0

an active surfac devi ce an er el e surface of the cured 20
resin is nol ded® e "% #&H%¥d geonetry to control the reception or

em ss?on of | i ghwlatieg pyerf-paidpeltneizagisyiategal in30ntahwipatlieast oheef trerfepberibagk a
conposi t e aiidabCdi @e sABAPE, iR saGi-dolitEpoginefani@inateriabdorphéiay dve ftgvedpiStidsdr raat e;

initiator and, optionally, a dead polymer, to give a semi-solid/substrate sandwich;
c) compressing the semi-solid/substrate sandwich in a mold assembly while optionally
heating the semi-solid polymerizable material, and wherein the portion of the mold contacting the
30 semi-solid polyrmerizable material has a desired surface geometry; and
d) exposing the semi-solid/substrate sandwich to a source of polymerizing energy to cure the
semi-solid material, to bond the substrate and the semi-solid material together, and to harden the

semi-solid material.
35 ar A method according to claim 30 wherein the semi-solid polymerizable material is a preform.

3z A method according to claim 31 wherein the semi-solid polymerizable material preform is in a
shape that has a steeper radius of curvature on any convex surface than the corresponding concave
surface on the mold or substrate, and further having a less stesp radius of curvature on any concave

40 or fiat surfaces than the corresponding convex or flat surface on the mold or substrate; and wherein,
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25 b) placing a sem -solid polynerizable material in contact wwth at | east
one of the front or back surface of the substrate, the sem solid 1] AUG 2004
pol ymeri zabl e material conprising a reactive plasticizer, initiator
and, optiogal dead polynmer, to give a sem -solid/s ssandwi ch;
c) conpr esglar?gy% % sem -solid/substrate sandwich in a Hﬁﬁ%@@e) ly while
optionally heating the sem -solid polynerizable material, and wherein the
portion of 1 #Her HorSeEHRRIA Y TRIZA0R N atege issuased 1§ gniagt "ﬁ@l“}?r‘f‘éwfﬁam asoyhinteer i al
has a desi reettersifitht agdtrge cuabitay coridsid)theePOSilidigbitiae saivich Silel oplialst r at e
sandwi Ch t Gueind BHEESn OLorPObiY BRIrIcALRE FARL B/rch ] Sunkahe  semi - sol i d
material, to bond the substrate and the sem-solid naterial together, and
to harden the semi-solid material. 35 31. A nethod according to claim 30
wher ei B t hed3s enif-retiiol deqouling itredtding 3wherainetbesseimarbolid olyanepizablf ovetetial B2formAisnieé hod
accordi ng tsRagelmad éﬂh%ﬂs mb@mawﬁrrﬁ@%m&@lcbrdazm@lasyr@ert legs2 BAeQaxBIng WhétkinPr €f or m

R

further havPREE"P {@@sse@r%@ibsuiasaraﬁea@dwh wfﬁvattoua"écayfﬁ%a*hﬁﬁee'ow&chwwa@}e flat

surfaces t harrbiheficior mesordiing: ©esvexmedt of dirubsaiicf @e®. on t he nol d or

substﬁgte and wherein, 33 10 AUG 2004 WO 0 t/61382 PCT/US01/ 04791 in step
t he se SO|Idp mer i in contact with t

ohbst rate at- apbIErPRaREh AT e b PEr gt n AP ROt R e g t he

sem - sol i disgidipsyrerizablsmpienal iole swivce-modiged eomapiitpn deéferaeipagnada s saurgené

sem -sol i d ppghstizes eriedyl € material to flowradially outward. 5 33. A nethod

according to claim 31 wherein the sem -solid polynerizable material preform

isin shape that exhi n Rroxi mat infinite radius of curvature
i ong '8t T ohet BAENRFEnf PR oSk R pirob e Turs

pol ymer i zabFféthFrﬁF'éfF'i'tarecﬁl@rEﬁ”a'd@ﬂ“-i n contact with the substrate such that
conpressing the sem -solid/substrate sandw ch while optionally causes the

sem -solid 90| yﬂﬂ-relhgé"gécgrdm%tcﬁlrrﬂ ﬁlwhhzﬁ fufrthérlcori\a?@esw ercb‘fflyrb\ﬁcyn Véf'm;ahﬂblt the
ent r ai nment cl aim 30

or 531 wht oeRUPLHEFCRIRRT LB R e Bp T BB e e Tipeeedgt by
pol yméPi zalskeesingodieisayree & palyeeiritggearodi f yi ng conpositi on before exposi ng
to the source of polynerizing energy. 15 35. A nethod according to claim

34 wherei ngskhe awetha&‘gcca;e% onelamgaowzp%hérh&ﬁbnggwgte%%splﬁmg%cr atch resi stant

precursor form acco_r in '?’ rt her
conpr i ses t ﬁmlconf!uciimg rPateri_agvth op-t?e‘iween the tsTmu 6 n% eng e substrate r to rﬁap"rl

t enper at ur é”‘!a‘?"l“@fes%"rﬂéhes%?ﬁ‘i' S‘%‘%F‘F‘H[%%H@ﬁl‘@f@esandw chis shaped and bef ore
20 expbsing to the source of polynerizing energy. 37. A method according to

claim30 whgch ,f\%ﬁwb@ﬁcc&@iﬁ@(a'cﬁﬁ%{)%@reﬁTtr%QerﬁnfsoﬁU Rftd Aturher SRPAsCORPIMCT | NQ

mat eri al cht Qalp 2 rgggmeen the sem -solid material and the substrate prior
to applyi ngry and 5rrpreSS| ng the sem-solid material to the substrate. 25

38 _ A nethod according to claim30 wherein the sem-solid material further
conpri ses [3.qui dmetbny et @édaritpe obasiveiess, cad@risind tnettdpedf: f or preparing a
Corrpog@t e | ens, a)Q)Qﬁmfn.b §ifr&g s@blgﬁsteslgrﬁgad QfJéck substrate lens;
b) placing a semi-solid palymenzable material between the front and back substrate lenses,
the semi-solid polymerizable material comprising a reactive plasticizer, an initiator and, optionally, a
dead polymer, to form a sandwich of the substrate lenses having a layer of the semi-solid
polymerizable material between the lenses;
35 ¢) compressing the front and back substrate tenses of the sandwich togethar, while optionally
heating the semi-solid polymerizable material, and
d} exposing the sandwich to a source of polymerizing energy to cure the semi-solid material,

to bond the two substrate lenses together.

40 40, A methad according to claim 33 wherein the semi-solid polymearizable material is a preform,
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30 a) obtaining a front substrate | ens and a back substrate | ens: é‘

pl acing a sem -solid polynerizable materi al between the front and hh G 2004
substrate | enses, the sem -solid polynerizable material conprising a
reactive phaghi/gger, an initiator and, optionally, a deadughyner, to
forma sandwi ch of the substrate | enses having a | ayer of the sem-solid
pol yneri zabl e materi al between the |enses; 35 c¢) conpressing the front and
back substrate |enses of the sandwi ch together, while optionally heating
the semni -soki.d pbdmptvet dczeidipetoriztinetd viereindirdbedd sclidkistygierigble FatedsH raRitl Md a
source of pehapaehiak BoletRergis bRuiGAle ok B c&REI susgﬂeindmrmtcafdsadnamg tochend t he
;[/\II"IV\Ke)I’ :IUESE rhg‘tsuerfalcee g Skﬁ? m@g gr ﬁups?r%te ﬁgg{}tgér ha%nrg%tlél?gtegbcrggusd&f F\gvatupe 43%%83 g%& 2004
W 11 /6 ¢ fBBSL‘EaCFBE:’PPU!QGE?@&WT”%@P”V%Oh’é“f WHEF%&E@M‘% S{08 2 ATHHE(F Wher ei n
t he sem - solnistkp@ lthersemi soiddogmeBdage malerip sefacddnn dobtattivita the Sttapee Sthadut thas a

st eeper radi a@ef Qa‘m&%sﬁ@teugu%n ele c%myregswa\merﬁ %sfo@sgesugda@ghdmaﬁwﬁ@rof,t%ﬁmndl ng
concave surface on t rt her d{:aw ng a | ess st eep

radi us of clfd/at @reEesdi Sﬁ’ﬁy”&‘b‘??gg\?éza%'e{i’latef’al'E??""%Lf‘rd'lalé{’c"é‘g”af an the
correspondi ng convex or flat surface on the nold or substrate; and wherein,
in stemb), sthe ,S&@1h0§éﬂc&r6fn@@|cbéﬁ€4’0ivZ@rla|n@he@hﬁﬁ’oiucﬁiolyh&r:zﬁbl&ﬁ:@dndl precOfacd W th

the SUb.St ra haa§1 geq sa%ggproxﬁ'ﬁ: I;ﬁﬁf\ll\ﬁg ra&bs f§d‘tl\g§l}r{{r’zgn%’a éé&?ghetaggtanggﬁgpé #SSI ng

the sem -so \RF eat i ng causes the
seni -sol i d ﬁd*f%?ﬁéf’IEfa'B'rse"%Pé’tv@Pi'ZéP‘e fﬂateT'ﬁ'tﬁ aresdi %W‘ﬁagl “gutRartaTee g 2ot 7& met hod
accor di ng t eentdr ai the stBstiateesush hatdampresing treckmicolpiclyatrete isgdpicewmateional pref orm

is in a shapedthaler¥dhl Bhifrseridblediiiantd MBtethya dabifyiwthdueiné adiakmelor Sur vat ur e
al ong At I east .one ax xis; and wherein, in step b), the sem -solid

pol ymeri zabl'e rmat er al is pl aced in contact with the substrate at about the
center of the substrate, such that conpressing the sem-solid/substrate
sandwi ch whidBe optieterhibd nyepadaprmdsproved elsammic $elay devirel spmensingdislsteeprt erial to
fill the mold camichiinig bi@sbrodib@sppbéealenment of air 15 bubbles or voids.
43. A method for DIRLEREL L0 SR80 S G LG ﬁnglcﬁbé SHBYL GiShe

conprising the st an electronic device; b)

pl aci i a séﬁ’?""@'ﬁf"??ﬂayﬁﬁl’ Vi 4 (1 pﬁ%’?"eﬂz?b’éﬁ m%‘ﬁ'ahqu"prdﬁ‘"gﬁ aF" PP i ve
surface of infetodhdedrbraliyoniiead @blgpiray devi ce, the sem -solid pol ynerizable
mat eri al conpri StREn@edsRG G is¥-splldashdrislibé@ben tBdletectrfHid digla@ BevatBdnd Dpbie onal | y,
a dead pol y Rt SiLufOURLESRERGN! e 361harp Alalith FALALLAH oA NEER chllfar

el ectroni c di splay device and a nol havi ng a desired surface geometry,

whi | e opti oAY] |y heating the sem - soI id polynerizable material; and 25 d)
exposi t he sent)leswobipgitharagreispidimatesaldp svuice e Pe'ﬁ’miﬂ?r!"?ﬁﬁqviq“rh’gﬂéﬁwhijo cure
the seni - solvia@rial BB te bor@ltheadtdirdre dzphglddvitearaltieckmasiicmatespbayhedgving@eand t he

sem -sol i d Rf&LS AlabROGiNGevi@l Ving the inproved el ectronic display
devi ce. 35
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