| NTRAOCULAR LENS HAVI NG EDGE CONFI GURED TO REDUCE POSTERI OR CAPSULE
OPACI FI CATI ON Rel at ed Applications This application clainms priority
to U S. pwowbsiesmb application Serial No. 61/265, 469, fPrirasan/oPseenber 1,
2009, the contents mhlch are incorporated herein by reference. 10Field of
the I nvention ] |c Nt L A0C epses (I1dLs) and
mor e partlculapﬁyﬂw%?ﬁj gggg' éﬁ%%%;‘:“;ffiéfJ re%uce posteri or
capsul e opacification. gr tron 15The human eye in its
sinplest terns functions to prOV|de vision by transmtting and refracting
l'ight through a clear outer portggn.Cakliggidie cornea, and further focusing
the inmage by way of the lens onto the retina at the back of the eye. The
quality of the focused i nage depends on nmany factors including the size,
shape and | engt hTigé dppbcatipe, claind pheritshapd). andrevismspapghoyioof S¢rlé cor nea
and lens. Waen:20:s &b6aUmR, o A8RPh:-Ai15885€ EAUSRHDOHi@NS iR RRGARR | ess
transparent, vision deteriorates because of the dimnished Iight which can
be transm t PEE S "HHEFet i na. This deficiency in the lens of the eye is
medi cal |y known as a cataract. The treatnent for this condition is surgical
removal of the | ens and inpl ant atitidnf bt evantant i fici al intraocul ar | ens

("Ira"). An 'OL hﬁogﬁ&?{[o%'&%mwﬁ%&ﬁ&r m@ﬁmma&& e PAGuRY,fQRMati on of

an anterior su exl s ves a capsul F g rennant |nclud|ng t he
posteri or mé?# g nw'ee spdiredang 3ﬁ¥§ﬁF%@“6?m'é§¥? t3°8yr r oundi ng t he
capsul or hexi s. One conplication that can arise with the inplantation

of 1OLs in the capsular bag is t@g&m%%&gggﬁ;mgﬁkkﬁ can grom/around or on
the IOL in such a way that the 30 Cgpsular """"" r emmant CONEeS Sgaque

phenonmeron known! s BHB&R ePFort dEpEEWesopdeErt T”c?g?f‘i“énm( P 6) ViSE8r Pécti on of
PCO of ten r eguiieisy aubsdiguent ligurtigbasl « ciatrenkenpbiton calidnye anmbid/a¥AG | aser
to renove t Ili}ﬁthgzp A& d t%g'n%nie Egvf w&xﬂ@ﬁ tﬂ@%&n@%ﬁ@ﬁhﬁ?ﬂ?ﬁh‘ Lemwably oMAE Le various

t echni ques have een reduce % henomenon, such as

pl aci ng corﬁéﬁgu%ﬁyﬁ%@eéﬁ@%§i%W%?HQNB$TWEK%6M‘%%T1W@“@ﬁ%ﬁ%ﬁWW 8K8° pr essi ng
the | OL agabmbkngiber depsu) ax thagapoakeemspdmcg ap sul carnenahd iehautvheaundesi red
growth of C?rg\%ﬂelaa ¢ GEliSisk QNRE 3% RAORI QIR Goof Rhnsh@hs, PRAS dlenbBRT TUTE

SHEET ( RULE
because of the diminished light which can be transmitted to the retina. This

deficiency in the lens of the eye is medically known as a cataract. The treatment for
this condition is surgical removal of the lens and implaotation of an artificial
intraccular lens {(“IOL”). An IOL is generally implanted in the capsular bag by
»s formation of an anterior capsulorhexis that leaves a capsular bag remnant including
the posterior wall of the capsule and an anterior “leatlet” surrounding the
capsulorhexis.
One complication that can arise with the implantation of I0Ls in the capsular
bag is that capsular cells can grow around or on the IOL in such a way that the
30 capsular bag remnant becomes opaque, a phenomenon known as posterior capsule
opacification (“PCO”). Correction of PCO often requires subsequent surgical
intervention using an Nd/YAG laser to remove the opague regions of the posterior
capsule wall. While various techniques have been employed to help reduce this
phenomenon, such as placing corners at the edges of the optic contacting the wall and
35 pressing the 10T, against the capsular bag to keep the capsular wall taut, undesired
growth of capsular cells remains problematic for IOLs
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Brief Summary of the Invention In particular enbodi nents of the

present invention, an intraocular lens (IONfor inplantation within a

capsul ar wagoimesBwdes an optic and a plurality of hapti ®esT/USb@onptes€ has an

anterior optic face and a posterior optic face joined by a peripheral 5

wal | . The peripheral wall includes a straight portion of uniformwdth

extendi ng posteriorly from the Brtidnpgrarpphthbelopediento a flare point and a

]1: | ar e?hOP]E : c edgg: paﬁh&xi%*'c@ﬁ@?in@@@sicﬁ ti&ﬂ;ﬂ@se_ﬁ%ﬁx@ﬂﬁi@g,@f{&ﬁﬁéo@r&k Ym@ﬁ@mﬁ dens
romthe re point. and.meets the posterior optic face at. harp optic

corner. Eac OYOW%?W@RWQ&‘}}%“Sai"%p“g%\rjsg%i cgléi”ﬁ He“opt ) Rj{ %tg"" %fé?‘?p%ﬁ%r al wal |

at respect i Ve lopipt has-aopnieiof opist fremand arppstetipnede fptivicé dye peosiw4 ounds t he

peripheral vall et washclkheahardibds Ptk Yoghh Tuniform widthNexRAb&ECUl ar

enbodi nent s of thg_ fgr eg{eﬂn{t invention, a get hod. of , nu&ac ur,& ng.an 1 QL

ncl udes T oPRTHETS ‘BT Bt A RBAG T B & bias ROPH & 1 OE RBIGIG” 4 Fef r act i ve
mat eri al i n fiatvd apiic cdgeaxiongh gostieridripramd tideng riempitel %eke pent angdndedte®ovi ng t he

refractive %;;t@ﬁdr%bti(f, fa@@hﬁﬁ%ax@r@ti%érh&g FablloftiBe R BRokf@e to TheoiOL

i ncl udes hapti.cs ang an ogt,l.,c.‘ ‘,Qe q‘pt L. C gasn an. antﬁf' of 0 titcﬂ f@ce and a

posterior oft ¥ PARE ol ARd" By PR BErPRHaPRC MATCDS T é‘gpflaf?‘ﬁﬁ%?‘"a? Hal |

i ncl udess a strainghthe porighcohwoll beimedotherhaitidtoptierpeiding posteriorly fromthe

anterior optic face 4R ehbadifcRObNe 3R ifvbalRd: 8PLE cedasdaciin:f | ar ted

nmeet s

optic edge extends posteriorly.and w s fromfthe. flare. point and
t he posteri 6f Eggt‘i“ég‘?‘ demype é*v%‘h“ﬁ?"ﬁﬂ%igt Pic? BiFRFe %I}_ét’c O@flpgt%lé’%rﬁgﬁ’f“ ics is
coupl ed to 20tdrel pphé ciratarted preforp Wer mb-nvibigd 1L anéspevinges eipttive- optic
junctions. The.fl arednopldqiRdger Ssid:uRdI Mendeni Rhenal napads anbekween the
haptic-optic {.ynﬁﬁll ons. . POL her Q@ ects, fegt ures .a d adv%féages of the
present T nvERtT or "MiPHC BB BhA ST arEt W TH T BFSYERCRYY SF RS B ngs, and
the fol | owi mgriglesdriapt i Bhe ofrithhel drvibdeds angraghaivagion 28 Bfped Wi#scri ption
of the DrawicR@8ding posterfHGIRES teAndt: dBid fabdigt £ Ak Rihti-ng naedd siicl ens
(IAL) accordi.ng ﬁfe@l '§9rf| cul ar ,gg})odl,rrenf , pfd t.ge _r%r,es&nt, i nventi g‘ral;
FI GURE 2 i | FH&T r B! pRiisrsdge edgus Seesr P e g gurfre i d i e s difrent s of
t he 30pr esentesisnbemisiodn: ¢micdateal & sharp optic cRRGURECBOT tht batikatesumsdnpl es of a
flared edge acepidi RE deBpPakild QUkiaEs8aRe YL AR Sic Ghnctibe. PIIRS@AL dgdgention in
further detail; and .F}IFG%?E lﬁb s a.f |10W- chart showi ng an exanpl e
met hod for MHFGFEETSIHPERNTEVACEBYET S B SH EI LTS enbodi ment s of t he
present inventi ofither objects, features and advantages of the present invention will become

apparent with reference to the drawings, and the following description of the drawings

and claims.

Brief Description of the Drawings
FIGURES 1A and 1B illustrate an intraocular lens (IOL) according to a

particular embodiment of the present invention;

FIGURE 2 illustrates a flared edge according to particular embodiments of the
30 present invention in detail;
FIGURE 3 illustrates examples of a flared edge according to particular
embodiments of the present invention in further detail; and
FIGURE 4 is a flow chart showing an example method for manufacturing an

IOL according to particular embodiments of the present juvention.

Dietailed Description of the Invention
FIGURE 1A illustrates an intraocular lens {JOL) 100 suitable for implantation

within a capsular bag of an eve according to a particular embodiment of the present
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35 Detail ed Description of the Invention FIGURE A illustrates an

I ntraocular lens ON 100 suitable for inplantation within a capsul ar bag of
an eye acwondimgste a particul ar enbodi nent of the present/ulagye/ 027646
SUBSTI TUTE SHEET (RULE 26) i nvention. (FIGURE 1B shows a magnified view
of the section of the IOL 100 within the dashed box of FIGURE IA)) The IO
100 i ncl udedvaricsptileUREAB shere prpaggified viwcd e Brtigetdbally & wighit ar  body

that includeg ddh%in@kkﬁ@k(xUREli@D) copfiogune dndakssn bpghtonmfartpe setina,
and f1exi bl eanrgr% n%enmiali% girfrut m%@dy ygmfuﬁ@sﬁtgg ! éﬁ”%.[}ﬁ%@% clog"rm%%gfb%ﬁst ihdéll? the 5

capsul ar baé n anterior
optic face ws tanigting, pos ﬂé‘ribié aﬁpﬁ i184 fhabEraeos ppEen BedOLdPRadhiyihy
peripheral wadshiald 08 re?ﬁh@ntﬂ@ﬂmﬁhg kadsuliekis 1 O8wei apal UIR Siaars bttaii@hiptipor ti on

109 havi ng %(5 %{r%{“n}‘ nger al, Of\éﬁﬁd‘it&» t%%dd{%gyﬁg%@%” 0{’10“’\{3} “;ag%%h%ggnt erior

optic face flar edge 202
that neets v#ehswt wdgh}tﬂgﬁmiwﬁf@rﬁ ataight pertignel O gtaning 2oBnifam Bl Bfithoi nt t he

radi al w dt Eaxt@rtdazﬁdﬁgog@@rdﬂ@hﬁiﬁlthyvah\:bnaao&ad@egwsoi 0 mrgidn@h@gxsw iingrease in
the posteri ?%gig% rngiu%% ar%lm ﬁié? Zéthi?i'},iﬂé% 'S tﬁ »t%iﬁggii %)r&n{ ;%% a4 are om RBE Per | pher al

wal | 108 at Iren at the
hapt i c- opt i evhjcimetrd 8w radig “a@ihtﬁhéi&@ﬁ@@@l@éwaﬁ é@%b% t@)ﬁmﬁiﬁéﬁ’%b‘tm@»aﬁﬁ)z t he
hapti cs 1041;{1{@&§05@cr{@@.ﬂ§0(§f{6§re t he th| ckness i ncreases fromthe thickness of

the optic 102toth}hd ﬁﬁness\o orit hapt In this
context and nore é% afr%]r“m|53fj§rmos §"“ T }‘%Hqggeagl pﬁicg{gﬂc O(Cﬁ% term

"-thi ckness'tif e?meh%dmttai mﬁogkmgt ﬁ’@éﬁ@ﬁiﬁﬂ‘e‘dﬁmmimﬁ@n AHt drthomtarier fest eri or
di rection, @-@ﬂoﬁ‘ﬂ@@@d’ @IOQVﬁaet}ﬁﬁtﬁfﬁ 1@4’%&7@%ram|pﬁbﬁ&rettﬂ@-[hmk@l%ss z@d’r@ﬁé*ﬁﬁmﬁ han"

A L I ey
depi ct ed enb@mwn@ T BRiGURly o IreNpsTy Oé ﬂNF‘II‘*R‘«k Hesgor, h%ﬁ ierrg ‘Wovkeetshan t he
t hi ckness ofcithe; @BlikiGiess measured in the anterior-to-posterior direction, and comparative
terms such as “less than” or “greater than” refer to a thickness of a particular feature
remaining within that range through its entive range of exiension, such as the haptics
20 104 of the depicted embodiment in Figure 1 having a thickness that is more than the
thickness of the optic.

The haptics 104 as depicted include a proximal portion 112 extending from the
optic 102 to a flexible joint 114 and & distal contact portion 116 that contacts the
capsular bag. The proximal and distal portions 112 and 116 each have anterior and
posterior faces and lateral sides. For purposes of this specification, “lateral” refers to
a direction perpendicular both to the optical axis and to a direction of the haptic’s
extension outwardly from the optic. Near the optic 102, the haptics 104 also include
gussets of increased lateral width to belp in maintaining the mechanical stability of the
haptics 104. Various considerations regarding the structure and function of haptics in

3 general that can be employed in conjunction with I0Ls according to particular
embodiments of the present invention are also discussed in U.S, Patent. No, 5,716,403
to Tran e af., which is incorporated herein by reference.

In particular embodiments, the I0L 100 may be formed entirely from a
refractive material.  Examples of suitable refractive materials include acrylics,

s hydrogels, and silicone; other suitable materials for foldable JOLs will be well known
to those skilled in the art, Tt may be desirable for the flared edge 202 to maintain
sufficient mechanical rigidity to avoid deformation by the capsular bag. However, as

discussed in detail below, it is also possible for the flared edge 202 to function to
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The haptics 104 as depicted include a proximal portion 112 extending from
the optic 102 to a flexible joint 114 and a distal contact portion 116 that
cont act s wbeotizgsswbar bag, The proxi mal and di stal portipomasStdid/oaTrede 116
each have anterior and posteri or faces and | ateral sides. For purposes of
this specification, "lateral"” refers to a direction perpendicular both to
the opti cal raniesPGihavangt de dipred ctaon 2t deferenhigpdl lews ane i correoRitar dl y fr om

the Optlg |N§@’E e§m@ng kiﬁc&%t w’ith@hd"@@&u{ﬁSmEgO%EB«Lr&QﬁI JTahains, g@@ﬁ;@% sI of f
i ncreased | at er.a n, NAi, Nt ai ni n ability o
the hapti csmfgge AT %é“ Ggf%l‘%g i ql% C?‘%i }t};e? %YOE%% ISC?GL%E Egr
function of clivaptal estidrres3eellyeYisroak ‘“Mhaﬂﬂﬁm ab@memptlubgﬁé@rq imogorip et i on with

| OLs accor ding.d;9aakt i cul ar enbodi nents of the present i nventl on are al so
di scussed in U

hcor por at g heré?@b?%‘@?e?’g%é’gzheam% Pod Bt P, Ao oS, tne 1oL
100 may be faswedragnberced yerfonomibilivahat aeshivecolfegrerthakgiPrisnpl @s poft sui t abl e

refractive pREGLLAS ng@ff;l,@g @;b@%ﬂkﬁ@m dﬁﬂzr mwg@kﬁm@nﬂk \Sil;dali 6ener kolt |he2|
| e in

swtablerraerlgzog a}ggc P qs
the art. |t 9y be desPaBiE™ u‘““f‘%%e“’ﬁli’ ?8‘8‘a‘éedﬁé‘le§6‘é‘°r‘f“6i{‘r‘?ﬁl Eﬁﬁ%gﬁ iuffl ci ent
mechani cal thegiptlé €92, 50 aawopvidehchamcooer hyotrthe vetipbealkarsubatps. bwever, as

di scussed i pedet ab latfﬁkﬁ'%@iﬁ%c%k Ehc'b% 1@l 904 RRSEE b o a{em@pﬁd ﬁ@qm@@lg@ ng to
e

function to I

f1ared edgeiggg“’i”émdé’f%‘?lﬁ’aﬁgg %O&EF(S%%’”%&%%\ %%1‘5?% c%%iﬁép B?E*SFEﬁr C?F ared edge
202 is in congrag. iid derehigheigpshitmo! baptionbys wib paweendhe hdpsic @ thgd 00 may
anl ude al coatd, F]}Qxe,@fm ??e@%ﬁmi%‘h%h @échﬁi@% faCH R idOa Q&ﬁi@ﬁ GE&(QK?&'!H{H li'igh
0,00 c21 1 S BB o, B, S J s oL

si de of theincDding0de frpdentts jandtioas., Bvootth sedir ¢dgit gresatt trhrsubaysog ar  bag,

there is sopg;R@ss] Qfml itk Yorddhah 0@%Q5Ml ﬁ:rouﬁ?@ltﬂc &tﬁi@%ﬁ ;Jaee%m BGc@baone fﬁ' nt
ncl udi ng e

on the surface ssively extend
visual fiel &FPSYe% ‘%i?éi ‘g?h ‘*Vf@”ﬁwd%{j@ﬁ\,&@m“g & Cat gc?ﬁﬁ?‘ﬁﬂe‘éﬁﬁi‘“‘eg@“ {Eﬁgi* e corner
surroundi ngopthae edge of o the optic 102, so as to provide a sharp corner in

contact . th the,capsilsel Rag 7pnlaptte“'hfnqﬁéle Brihg ORoRihS8! obetvBRRert he
haptics 104.and, t he Qgtlc 102 ctlon 110 .r

ma
smoot h, whi ER S 0N e L yﬁgﬁr%%}u ‘g’és fp%ﬁ‘f‘df }{?ﬁ‘g i’é‘ﬁﬂ%uli’éﬁmgeﬁfw gration.
' To correct edgdeatrcpriibg empefticalac embidimeus opaba psethesrentitre fvapt ipet and t he

gg: Ieﬁ ¥ tn gelr %n&&% L@ﬁ&muéw%rnx éﬂlﬁrﬁm\ﬁb &f%ﬁéf‘r tﬁ%?‘(%}éﬁi Ei'ic HhiRGhgr ﬁxd?@l»r&&nddegge

g
surrounds t H¥ ‘éﬁtt‘ﬁg er&%iat o ' oA u?tjhf’g‘gi‘ lhgg}‘fﬁﬁf‘f E‘p}gﬁ'gipgsfﬁﬁg‘gl%‘hgm wever ,
such edges prieseigt 20bauf Hewdhiptyg digéd 18ul Thedbredamgiic hdpee E8htiechowt a wal |
o ovi i ng. 2 RE R L B B T e oh T J0as
contrasted W"Pﬁ%}pﬁf?‘ﬁ ﬁﬁ@&?ﬁ?h{% VEPTE s?‘@r‘f%%?g%ﬁ% "gé%sfrhﬁflﬁ%iyﬁg %nt
i nventi on pooyizcend spourt sde eﬂge diftetcodoasponomm Bt drite pasiceldorThis | nst ead,

flared edge§nﬁ&%gﬁ Grfe? o@a{etﬁa%lﬁ es&rﬂaod@{wsp@@@m% gzéb@,im&ﬁ@damﬂmventl on
forma point dire ne oj (glc ar t he

optic ar‘rbl/ oH1®| eS8 ngg E %fﬁn ’”ﬁéﬁ‘fﬁdg@ tofﬁ%%‘?p?%ef“wgkgﬁiﬁi h‘tcﬁ%mi)aﬁl 100
depicted inbdgd GURE 1 includes a flared

As shown in detail in FIGURE 2, the flared edges 202 and 204 are
continucusly widening portions of the optic 102 and haptics 104, respectively, which
meot the posterior faces of the optic 102 or haptic 104 at a sharp cormer. This

15 produces a sharp corner that is pointed in a direction at least 90 degrees, and perhaps
slightly more, away from the posterior wall of the capsular bag. The flared optic
edges 202 increase continuously from a first radial width value to a second radial

width value, shown as width w, and may widen according to a particular {lare angle o,
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25 optic edge 202 and flared haptic edges 204. The flared haptic edges 204
are shown extending around the entire haptic, but the flared haptic edges
204 can aveaomsgred partially around the haptics 104. FecTAawsamplosle4é he
flared haptic edges 204 may extend only around an outer side of the distal
contact portion 116 of the haptics 104. This allows a sharp corner of the
flared edgeshRd2uasrie/ for epowle dobed il doisdrepn Triraeht mrid BE:riof Hebeapsul ar

bag wi t hout {151}8%3091@ R0& mal %@@hgﬁgd E@w@%t'ﬁiﬂﬂth@@ﬁie&fnlgﬁrﬁcjéwtﬂwms@p&hﬁ w@apsul ar

bag. e nd 204
are conti nuéﬁfﬁ@ P\Rﬁ‘%n:}ﬁg@““‘ ih”oﬁ%w%%tﬁ @%g'“ t1c Tblgds"o% %g%eifr&’t%%‘f
respect i vel yidtnhilsh i@r@e&ﬁéﬁ@ﬁeia}wét"éﬁfiho‘rdilfbac@sﬁ Bred Hﬁé&;%p&i}izcansio?%dravﬁapt ie 104

at a shayp ?&{3&@(1@ hdi b}&@ ;zp;&@;siufé@Sﬁ@;g&h@r&m&a@m&rmé Ratic 152 pehated 1bh a
direction at 1|east

aps- sl m t he
posterior wiEFSiEE ff%“%é’%% u‘i“gr“‘ﬁag“%fﬁ’é“’eﬁé %Qc It1 %{%{rgdt?dé§ D(\Sle%‘gl%r?gr ease
cont i nuous| yhicheim @nfijoss incerdicain willd theival &@Otf@%éog'é@@h@nﬁs}@w%ﬁ dth

val ue, Shovmtea;%g\éht(ih%rﬂon a&@éjh - bile - ac %dEMaﬂdOZ(ﬂ padst beulnar ofl are
which may be, for exanple,

angl e et,

from5 to 13%%‘@%%%‘%@%5?5?E‘Pﬁpf‘éwf&éﬁw [W¥%rior of the flare point 206
may be angl ed asAwedrbparad b manhctbtiog Ge el @nipdivaies wige Rirpagpebst Pt t he
strai ght poE)Bé,t&fbﬂth&ﬁWa&ﬁrmé e fihan %af&a@m %m&@@@sm%o‘ﬂ;eli%r f rom a

202" and 204 SRV 5 O QR o BT B4 RELEY bt ar oy e U e s

the optic 102 erd happtd & 10% bareasiabledsof thgnior kearpost tbe iﬂ@!fedf@ék’é 8% ®the optic

102 or hapt bgs 104 Ez@vcaafdoﬁ{e@ d?% %ar@i@@ b%tn Wi el fm@ &Qﬁﬂt fonuQusnti RErease in
wi dt h begins. cor g:tov ventlon

the hei ght Bt RGP gy ) 345, STR0E RS, ol LOG Q1SR hRser
t hi ckness ofxdnfesopt it illugi@Redin HEPRIEC. 1okewise diperishy etd/llarp Ascie ohpar ed to

manuf act uri pg.ckhe.pne: 0&&%@@%&@%%&%& E;Ugdnl}kﬁ@a%ohh@&h Rﬁérmawﬂ@iﬁge“ orly,
manuf act uri nq t he flar d eg% ver al

options for “FEFHEHY ?Tﬁ HCEH gst&{ SI%W%‘”?(}I ‘5?@8“ éﬁrﬁg Wﬁﬁiufg?m?dﬂwé?%u d the
optic 102 amgdidhmpticest de@impyn thehasaaihtiatiop, Vedoussabodifngnts ektmpleecott he

flared edgeﬁlxgg%noée gﬂ@na’%ﬁ)’toh@ﬁﬁ@n th%Q()ﬂﬁ[is&cF a daf@UBORGvRUIualutRe flare
point to account for tol erances, and the underTyl ng

uri,
surface may “BeVAH ‘ﬂ@&ﬁ‘n%?%‘?g d @g%xarrpl es are all illustrated in
FI GURE 3. Likew B&jURE iheiitywt dazinddrﬂlﬁl sapeingrigt gepf oftdeecvpingicedctbelys 202 and

204 can be sglegtgdnd An Cl@f@'i@@tdw%?d?ﬁgtib mm%wmn&nwlo@&%m@uﬁo pr oduce
a suitably shar and uni f rmco ner H nechani c idity to
resi st def ofREETBn By PHE-cHPEl “épm% \925&#8@ iﬂﬂ%ﬁl ﬁlg‘ﬁtcgcg‘fr pr esent
20i nventi on iatelcatie fablsdot e igendrrgtit Fee | @Lsdubé payteaiovapticdbys 196. Iérﬁown
manuf act uri g, 4ee R QUESive nDEd AL NG 1Ol dbda rANeHiaR tRE didclBBmold, which
forms the optic 102 surrounded by a circular region of molded material referred to as a
“pre-milled 101" At step 406, the pre-milled IOL is milled to defive the edges of the
petipheral wall 108 of the optic 102 and the lateral sides of the haptics 104, The
s milling is performed to a controlled depth so as to leave the flared edges 202 and 204
of the optics 102 and haptics 104 intact. This results in a completed 0L 100
according to various embodiments of the present invention. It should be understood,
however, that other methods of material removal {e.g., etching) may be used, and
more generally, other techniques of forming the flared edges 202 and 204, such as
divect formation into the mold, may be employed consistent with various
embodiments of the present invention.
The present invention is jllustrated hersin by example, and various

modifications may be made by a person of ordinary skill in the art.  Although the
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FIGURE 4 is a flow chart 400 show ng the steps of an exanple nmethod for
manuf acturing an 1 OL 100 according to particul ar enbodi nents of the present
i nventi orwOAD119t68W9402, a circular nold for the 1 OL 100Pc3/USerrsicsd he
circular nmold 25 includes the forns for the anterior optic face 104 and
the posterior optic face 106. At step 404, the refractive material of the
|OL 100 is hishaetvemionhedernied) incni bshopkl keriindeswed e vapes shaes,
surrounded Byhe@uGhidsGhtl Alicb@@sQin 0f nARd Bedqnateni @&hatiet atrets kepasta
"pre-nilIed}ECLHTﬁAL\g%gR%fOG, the pre-mlled IOL is mlled to define the
edges of t hECPEFTHHEra™ Wi | 108 of the optic 102 and the lateral sides of
the haptics 104. The o mlling is perforned to a controlled depth so as to
| eave the flared edges 202 and 204 of the optics 102 and haptics 104
intact. This results in a conpleted I OL 100 according to various

enbodi nents of the present invention. It should be understood, however,

that other nethods of material renoval (e.g., etching) may be used, and
nore generally, other techniques of formng the flared edges 202 and 204,
such as '35direct formation into the nold, may be enpl oyed consistent with

vari ous enbodi nents of the present invention. The present invention
is illustrated herein by exanple, and various nodifications may be nade by
a person of ordinaly skill in the art. Al though the Page 5 SUBSTI TUTE SHEET
(RULE 26) present invention is described in detail, it should be
understood that varinus changes, substitutions and alterations can be nade
hereto ithnut departing fromthe scope of the iiivetific,nE6 clainmed 'Page
0 SUBSTI TUTE SHEET (RULE 26) What is clainmed is: 1. An intraoeul ar

lens (TOL) for inplantation within a capsul ar bag, conprising:
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an optic having an anterior optic face and a posterior optic face joined by
a peripheral wall, the peripheral wall conprising a straight portion of

uni f or m wwot2n11ese8®adi ng posteriorly fromthe anteri or opCrwst@oestesasa fl are
point and further conprising a flared optic edge, the flared optic edge
extendi ng posteriorly and widening fromthe -flare point and neeting the
posterior optic Vaeles geingddtiarp optic corner; and a plurality of
haptics, each of the haptics being coupled to the optic at t he peri pheral
wal | at respectlve h J.Ci o] opLic edge
surrounds the perlphggéﬁﬁngpf!be mgﬁﬁ) ﬁ&lﬁﬁﬂg&ﬁ&D\?Eﬁl glHgné%“”

The TOL of &hedritivE: wherein the flared optic edge has a helght | ess t han

hal f of a thi Cknﬁﬁ&}tﬁf%ﬁaﬁﬁ@ alﬂ@(nta@&bﬁ&{;m #ed hnd a posterior Sptid RRe H}&hﬁ:d%v Laiml,

further co . plLural.it ared. haptlc dges. e of the haptie
edges exten ? r% 1er69§vtai the rplcnphe%l 4 r}néaliamrm [isiog strax ? gr(rﬁg 0 uaemgﬁf wozir:he of the
haptics andexiFders ﬂ‘?g‘iwo@hﬁ ﬁmﬁ’!l ﬁﬁeeaf}%iqﬁtwﬁéa@w fi¢ a‘r géiehﬁfptlﬁ enkdgéeneeting a

posterior faggyfagt helsespped i k:a@ h@spﬂbfadaépna aﬂaardmdaa@glgmegmermt he sharp

hapti c corner, bei S ff ¢clLent Ld.te,
capsul ar baaghnmgqgmlﬁ #% “%T“% 3pogiﬂﬁ(?§ QLS&%ﬁar E(Wéptlc edges

extend at | easd;aldong an outer Iateral side of a distal contact portion of

each of the haptj §§H‘ahty of ham@s eme oﬂ-@e 1ohi4d Riinp 3011;)1’&’6&6&11&9 obheaf thar ed
haptic edges ent IL@“& urra of, Cl aim 3,

whor ei n eachegpeehd el SHEHeHG 9R0RBs oy warghetr dbE4 LK AT of
t hi ckness oﬁmtdwedtriéspfe@ﬁmbwﬁabweﬂl the haptic-offtic j¥p@ionL. of C aim 1, wherein
the flared optic edge has a flare angle between 5 and 10 degrees. 8.

The 1 QL of Cla|n11 er C scarner. suf fici ly rigid to
resi st deformati®n b?ﬂiﬁgﬁcgigﬁF%? %gﬁtﬁﬁg 454 SpEs ?? ﬁﬁ%&g éULE 26)
VO 2011/068?@@P@TﬁU@@@k@%@@V@A@mq@makwﬁéthod of manufacturing an

intraocular lens (1.0L), conprising: formng a circular nold for a
pre-mlled I CC

3 The IOL of Claim 1, finther comprising a plurality of flared haptic
edges, cach of the haptic edges extending posteriorly along a respective lateral side of
one of the haptics and widening froro a flare point, each flared haptic edge meeting a
posterior face of the respective haptic at a sharp haptic corner, the sharp haptic corner
being sufficiently rigid to resist deformation by the capsular bag.

4, The IOL of Claim 3, wherein the flared haptic edges exiend at least
along an outer lateral side of a distal contact portion of each of the haptics.

5. The I0OL of Claim 3, wherein the flared haptic edges entirely surround
the haptics.
6, The IOL of Claim 3, wherein cach of the flared haptic edges has a

height less than half of a thickness of the respective haptic.

7. The IOL of Claim 1, wherein the flared optic edge has a flare angle
between S and 10 degrees.

8. The IGL of Claim 1, wherein the sharp optic corner is sufficiently rigid

to resist deformation by the capsular bag.
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nmol ding a refractive material in the circular nold to formthe pre-ml|led

| OL; and renmoving the refractive material fromthe pre-mlled 101_to
t hrm an IW0,20tie8MOL conpri si ng: an ant eri oPcoptse@ofoames and a
posterior optic face joined by a peripheral wall, the peripheral wall

conprising a straight portion of uniformw dth extending posteriorly from
the anterior opti.c fdecwmetod af fpavetporat amdcfaienéCldoivpirisingg a fl ared

optic edge, the fhaned PAlkGnAIER s@xd-@NEungLposteriorly and widening from
the -flare point nmeet i

d neeting. the posterior. optic face.at a_sharp.optic
corner, the shariﬁagﬁ‘?iddf‘%%"?‘%é?“%é}fiﬁ& W glr?hcﬁcl) f?%%ithd i:)tr%migcgi@%’
def ormati onalsy the capsul ar bag; and a plurality of haptics,

each of the haptigsiRginG coupketidial Eh8 tRPibenintd thewperh phenalhval | at
respective pgptl C-OP'[I Cc junctions, wherein the flared optic edge surrounds

the peripherat “Wil'1"%et ween the haptic-optic junctions. ~10. The

met hod of Caim9, whierasicriot idicfiherraad aapsictoredyie firgsoiaehby gherinhegs t han

hal f of a tQEQﬁﬂH@%}%rig%@rfﬁ Reuipesd PRBE al st portion of unddrm ThE8H WRERAE: of Caim
9, wherein thﬁejistie, of _hr enovi n%_,t?Q {ef active qait%r‘i,al fur‘tTheﬁr conpri ses
forming a pPEVRIY OB f FAFGY RUPLTE atijas POULER B Y RE"RAWH £ tiges

ext endi ng posticerdgerthy faledrgtia edgs paotdingepdsigtietnbnd pdlsniot fome toffllarhe hapti cs
and w deni ngi)ifﬁr MM Redil@rBe POLMor BAE k! Anedahapii-CooadgeniBRir NGt
posterior face gi the.respect.i ye ahaipitggoc at | a})vs{g,)a,[a% t?,e}%t, ic_corner, the sharp
hapti e cor nEFPBEFHE SSEFEIET BRIE [ PG P8 Ve 8% 8 6 %&tTOn by t he

capsul ar bag. a pluralityhd hagtichorclopT ©F &pptics beinpaesndddrottivecticat ed hapti c
edges ext engieafbriheas tvaal R0GpaRivoulRi-dpat Qleliors] #Bereh 1R GirSd ariccant act
portion of each %f .the. lﬁg!p{ |cig ween the ,1;3,.\ \'I;tge et hod of Claim1l, wherein
bhe f1ared RABLPE GHEGERAL ILHY st hOuREC PRE HAPE P Es. 14, The

nmet hod of Caim 11, wherein each of the flared haptic edges has a hei ght
less than half ofg a thi.ckagsSor@fiaithe Wiesneat nvedb e has a height s The

met hod of (. ai ? .Wwherein the fl [heg_, tic edge ﬁﬁ“s‘* a flare angl e between
5 and 10 debrbEy! VhUE eSOt PIUTE B EET (RULE 26)
11.  The method of Claim 9, wherein the step of removing the refractive
material further comprises forming a phurality of {lared haptic edges, each of the
haptic edges extending posteriorly along a respective lateral side of one of the haptics
and widening from a flare point, each flared haptic edge meeting a posterior face of
the respective haptic at a sharp haptic corner, the sharp haptic corner being sufficiently

rigid to resist deformation by the capsular bag.

12.  The method of Claim 11, wherein the flared haptic edges extend at

ieast along an outer lateral side of a distal contact portion of each of the haptics.

13, The method of Claim 11, wherein the flared haptic edges entirely

surround the haptics.

14.  The method of Claim 11, wherein each of the flared haptic edges has a

height less than half of a thickness of the respective haptic.

i5.  The method of Claim 9, wherein the flared optic edge has a flare angle

between § and 10 degrees,
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