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ACCOMMODATI NG ARCHI NG LENS BACKGROUND OF THE | NVENTI ON
This invention relates generally to intraocul ar | enses

wao eoope7é2npl anted wi thin a natural capsul ar bagPCTUS1966/061557
human eye fornmed by evacuation of the crystalline
matrix fromthe natural lens of the eye through an
anterior capsulotony in the |lens. The invention
relates nore particularly to noveI accommdatl ng
i ntraocul ar | ensASCOIMMRILIA LINGHARGHINGs Liag

features includi g#& %ﬂ@ " E@ﬁ ptics. The
human eye has ang 8£]qu Idi@he cornea

and ihfd ifvenfioR R4t8Y deBbraBi &IBEE0RARR Idhekstth 8e ifplsnted within a natural
containing a cry St%‘ i e?(l ens,

caps@ife ek G PGS 65 P RN V07 P b O oA g rom he st
leds@F lt]:ﬁ:aeyatthrbﬁ]@l dreikeriot cetphﬂotbhrtyr if m]hfsleﬁ's]'1 dieanveniitvg relates more

crystal | ens of i
par&gééaal]y &o g?\feé%(ﬁzgamg)g%m%g m{r%ompllea IP ¥l} E@ﬁg IL? Iﬂ'g?r?ved features
indluding en gftictand ’1e§lmp¢1§/hapt)¢ml es and cont aining a

crystalline |l ens matri.x. ens %6 sul e h s.el asstemor

opt i1bghPgRaR pyehas 3n ta’étFT‘%rrChﬁ’F? errPSQi’ &P Coﬁ%eﬁ‘baf‘ A P PR
ch%bér%cﬁﬂﬂmlhy cﬁxﬁixﬁihg aatryscaume leghs hiadeond dgindesbehind the lens
co?tﬁltéx?l?rgh% gl ﬁqgtag etma aﬁ%ls lC SGF bf {Shg glﬁleeg)h% é&'reagr%‘ﬁer. Bﬁﬁe"@?ﬁaﬂine lens
of @ hexthal dwiniak eye;hracadensadab@dzb mehedl albb atrifp pstiblesyy to thipgiliary muscle of

%1 N z%%&leé doc%%raﬁﬁltlgsa %ﬁgtgﬁmé na%s A0 thﬂéleM@@a{p%ule has elastic

dSes“hat'ural acco ation capability. Natural
opaeadlymhmi antevier and pagetidrmyenibranst kesvalls|cammanshrefmsd to by
op fﬁgfrﬂcﬂ&éé@ Bs &Hteﬁd? ﬁn&béété%foy céiBéﬁl%& @es%factiv@gr BeRwbh thdRis and the
railn to pr ovid %/e w th near and ﬁ-ﬁt ant vi sion.

cilipy gupgle i%nwnwgmrewaec ikowarecalied Brstiae & shapes t he

nat I ¢al d

Conf 2 b Sh b atft R 8 b6 AORARRIOLT, R ARleE Ricommodation
capabﬂstyehlasmlmgcmo@yen £910 hnhevgleewelats@ﬁmné.Cemﬁorrﬁ%the ciliary

m%UMJ@’ 'b? tﬁé’lﬁhﬂ% plodidR (NS&Tekith fthr SHSO§ERNSsi THis ciliary
egr ade ot al ydestroythe ablllty of the e

mwsew@ptlahlsan@gen: god gyeesghe pHwahgyEaliphlonn oghe f‘ﬂ’%%@mte optical
coFiSRLERT Br FRUGHY 65 1hRHQHaeESH _ra@f's ehdiingtheleyé ROmNAS stiet being

crystalline lens matrix resulting in the formation of
ViiHsk is referred to as a cataract. It is now comon

p r aGﬂh‘e GEmbR e s ot B £ M RLRGH dif¥as v Hich ALEMdS Sﬂﬁtéll? destroy the
he cataractous human crystalline I ens and_ inp éjgntl

abg:ﬁy af e eyetofimgtiop preperly -aPre ehie mere FROTEOR of these eo&%eég involves
préd16ssRRlcWudlngl 2R nat8l cBystaineAEds thétrik @eﬁsh&ing invtHe lToxﬁhaV’ as bf what is

assortnent of intraocular |lenses for th ROse. . .1
refered SRS SRTIE Nk ASN0N SFEPORPEETS? P FOTdTEP Fa‘gm Pgfeically
rel3PHERA IIRNEArR s Atuham g sElihe 1ehb End)ﬂhﬁﬂa&mhg lan aﬂtﬁcuab intiagcular lens in

1h%‘%’nﬁtctg (rlaﬁP ?3(96%66%?@’: t : aoglll!xlg Iianr‘18 1Sser§ple wtxtlﬁ pa%sc&ﬁ?(éﬁ?] 8¢ fitraocular

lerBxd fon chiopiirpased fromthe opt| c and engage the interior

of the eye in su S ort the optic on
t he I%@X%* lepses dggfpé w1del;¥ in 1helr phymucglD appearance an arrangement The

present invention is concerned with intraocular lenses of the kind having a central optical

region or optic, and portions which extend outward from the optic and engage the interior of

the eye in such a way as to support the optic on the axis of the eye.

Intraocular lenses also differ with respect to their accommodation capability and their

placement in the eye. Accommodation is the ability of an intraocular lens to accommodate,
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Intraocular | enses also differ with respect to their
accommodati on capability and their placenent in the
wey®r/oAeeommodation is the ability of an intrapCius2006/061557
| ens to accomopdate,that is, to focus the eye for near
and distant vision. Certain patents describe all eged
accommodati ng intraocul ar | enses. Qther patents
descri be non-accommodati ng i ntraocul ar | enses. Mst
than o) +afocentre et fongedr end distahtaxigion.nfFeitdin patgits déseripoallgged
accoq‘tnjngdc'auﬁg 1&&058%@%&@ %ﬂﬁ%ﬁém@d&%géﬂo@—é‘chmoﬂﬁ% teBcular

require the weari eye glasses to chan

lenshe Mgﬁwgn-a&w‘)dﬁl@ng o8 mmmwlel Stf’fgéf‘e@CIF%RPél%WP’Sg Apous the

eyQ REd SStat Gl afddRdl Eﬁg SR SdoMirt ﬂﬁ%aﬁﬁﬁ Br fRalasadido change the focus.
di stant objects on the retina of he e The

rain
Ot newrageara dRbipe dperairae PifetgeoRlifd Bume L g bpth near
sz Hﬁ%t o§ectd Bthedetliafp el ey NThEBGH s%[ecfs&h&a@’f@\hhféﬁﬁxage and

bot h ar _vision a t. vision s
suwgﬁpsa & ggler H32559| *g‘ftﬁt‘?é%agd’i“é?r“?‘é‘h%as xgro'ﬁlg V\%bogli? near vision and
distatdt fv&ronfgig»mmmmysgm@m tRifeal inatoca e kenkdsf navedvet, swlfi@ from the

. t I t 40% of .t I 0
S PERRE TR e B 05y B R0 bty oo
reratiging Q0P pobslightas plsiauecmtnt s of an intraocular |ens

(b oo g B mH R e o pRyor e CUBE HR A Chese are @
in @Rnfeglipr cHanitee (W) mm&mmtembmmmber THen ilwtonpadan bag, ahé(]@ in the

AR S P AP DS aY ol e

to accomodati ng i SUMMERY OF THESEVHENMON) a centr al

optic and T-shaped haptics, and having inproved

acc hrDEEItERYenton Flateie ALTOBINqSIaEYE MEZoRT THSPDAS IS a central

op8E Qmﬁﬁgearﬁgpﬁaatm%%gﬁmb@n@d iR oRgnodrginant ed wi t hin
a capsul ar bag of a human eye which remains intact

Wi t Hibis inhentioy progidee pn raproves] acopmmiedatimgyatragtnlaniens erpg implanted
willih b lc&‘psﬁfapﬂl 3}% Malﬂre@lz whmﬁ:ﬂ%elggmg iﬁ@ac@%ﬁhﬁhﬁ@é&gaﬁ@f‘remoml of the

anterior ca peni n he natural |ens.

crystablins\lees ra@vaes rﬁm@@ InAYTA ? irﬁnfs aﬁﬂﬂe e thE@iEd ap SRiGHeN %@S‘tl%openmg m

thd BRubMEENTA L Hnﬁreséd%sén@o@a%ﬁgrﬁ&aoeﬂhf End\R¥brathge kiBhlehtion
anterior and posterior sides_ and_ extended ortlon

inclysies @gepiral epig S noxmplly afeRiar a5 gostisras et ‘b%ﬁ‘?é‘?‘%ﬂ pgytions

spicad |cﬁlaﬁ1gfe%haﬂ}f %ﬁi\ﬁi &%ﬂln@fgeh&ﬁl}ﬂﬂﬁiaﬂy oﬂhﬁﬁﬁ the edge of the optic.
ext ende ortions have inne n to the o

T OPUEL POEOBUESE TG vas @ By PprogiigouSPinds movable

anfe@istle ﬁh@pds}bﬂoﬂb&é]hﬁl\e tb a’het dpeicOibititis end) thehixgendedtiportibre may be either

p“ﬁ)tiﬂg' oa %%Ff%?)h%nge%sat l?eYr i e el @ tlhep $p\(1%to§ aJeyresQﬁenftlgl %h&lbYe

I nner en
throeglidut ﬁxntrllgngﬁe riﬂwttbzmst filew' U §Heing’t, ﬁ@@nblp 8 mgql rhe llkh @re used in a
brcﬁagre g&sie r’g«f) lac?\%,r bot t{eﬁfﬁlbpﬁn%ed Jnd%gﬂgén@l% beﬁf&gletegl%nhé&?or%rﬁ The

sense to cover flexibly hinged
termyshingeT, [ hleg(ed 'y“Iegingh bed Gg dikp dedsprbing Rspad sergedo cayerdoth

pivélf'ébf}gi%dﬂexﬂl}ﬂgﬁged’extelﬂﬂ%&gons and the like are used in

road sense to cover both pivotally and flexibly
hi nghel lemix fscnnegichliydmplaoted withirethe emascuntsd sapsgiacbdd of a patient’s eye

thriog@n tgng\r" ctaB é}k@%hn%;{ﬁe an Qng’ fPs sﬁfon%@r&fx tHe lens optic is

s eye erior tapsul e opening in
ahgmaé voagtha nperiing, ancpthsuomeo endstod thsi lens epréentlechrortionsi age $ipated within

the outer perimeter or cul-de-sac of the bag. The lens has a radial dimension from the outer

end of each extended portion to the axis of the lens optic such that when the lens is implanted
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aligned with the opening, and the outer ends of the

| ens extended portions are situated within the outer
weesnae2er or cul -de-sac of the bag. The | ens P@EBEUS2006/061557

tadi al dinmension fromthe outer end of each extended

portion to the axis of the lens optic such that when

the lens is inplantedwi thin the capsul ar bag, the

outer ends of the extended portions engage the inner
witlein irepapiutalbagyethd owér endeofrheexipnded pertionp ergags Hejipipr perimetrical
wac‘ﬁ Etlecﬁggalg\gltﬁgﬁ@ DalessATly sSekiiOWMhe vREL €F SUrgi cal

antation of the actommdati ing rntraocular lens in

t he P Ruudva, alﬁtagsxmglcetlhapby@tlom@&thweccemwwhﬁ@@lulas lens in the

cafjls,]ularq)gée te%r(le OI‘ e eQ%ogemL{;k%llﬁ %L g)ggtefg@rps%&él é tlrlé amté?icor capsule

caus ba g a nd
rithof itgrbag baush élbrqsm wu_h shingkagie € thedvae 93@ Brsiogrof hepin thg plastic

pc}slfé?iopd,aa%sulg_ B e fbhé’ rogik ?ibfb@% %E&r@%\ﬂ thie MéhsleRRAd PRI h such a

S I n suc t hese extended r

tiq
wathBat these eiqsdo ROTEATF @b ﬂ\?éw arestffacHrelnr %{Bﬁédmmwdp Ry the fibrous

tlgs{]cpirn‘%uéh 4 Wy Hetol fBrn® Hhakh1 Wﬁod&@ﬁé iR GelfbréRtidcadhict cqaik eextended
he fibrous tissue tain ng exte

P%?W@H’sthw piex Fs positiensA Vﬁéﬂ*&gt B QUieE F r‘fl&fa?/\ﬂoﬂﬂ‘? fRRspar bag. The
leﬁélk @feréb‘#'ﬁ)ﬂ%d&ﬂﬂnl@fhetchﬁsuﬁﬁ P& vl t}i&agls opfie aligrs with the anterior

reb fi.xat W.t hin the cap sul ar
cagis SPeREghats TRt HE AR ap R e ape bk Bphlf, diitfs shinkage
d@mgneﬂhm shfﬁbkmreppmgpfsthb extender s»hmonk sauglmaong radltircompsessm of

e%s Enhl 5 1211 . 'w@n Eﬁ?c@ncﬁ?%oog gxevfé&s ﬁéW ézm‘ve% ﬁn@%‘uﬁg er:fs of the

e ex | ONS causes SO rri)r essi on
emndem porhewquswnaﬂmm theakrisco theeqyes The filgved, {egther-lksanterior

Bl Rud é\%‘iﬁs HGiterdr hﬁ@ergéﬂt of th@ REgc Md b B Bﬁﬂﬂ@ﬁwardly during

cag)or IO osterlor y a long the axis r?theee
ibpbir.ober gt HEpSiF 1948°SRGIETER LAPRIMUE P B?%V&H‘tyéc’ a distant

vigidh 95:1,19(31' ﬁ[?zéaiﬁméﬁhep&bﬂdﬂeth@ Bbg@a@ﬁge iﬁhlgﬁ&xd& BEhe pkiefided portions
rear war urin rosis ccar di r os
PR WSS I G HROSEHT EaPSEE GF e ﬁ%%?‘gf fg ‘st%“& this
Wﬁkﬁbﬁ&bgﬂb&h&ﬂmﬁgﬁltlon in which either or both the
optic and the inner ends of the extended portions

pr e SNorrahbiat-dycedgapiEastion pithe Myselr gelitss fltsﬁoav legalapfegior

capbulb Bfy, GAPReAles RREb0BNSheSuFcTh @l Vilibcus RAGIITIIY eyea Thlslnermal
rearwardly. Normal brajn-induced con&gactlon oft F 1 "
cqmtselion of S1e.H1EY PRECIS BHEHTRRSTI SEATRIBROR BPEmEn of fi lons optic

fom Béar 'vfb‘i‘cfn&%&ﬁ§ cMhﬁlh&Déb‘iloﬂ bEE:S ifcRedséll titCounsipidseBtaneaior tapsule rim

of nor mal con ction of t
coffraere it Pl BRSO Lo SEEBRMBUATTOO b TeSEheBr Bpjpginduced
relﬁﬁﬁorﬁﬁ‘&h&clﬁm nivgale r&dusemtrmns lpt'ﬁesure)rrbluqvedradmt ¢@mprefsion of the

ased vj tregus pr.es £

leP% |ag<§< chﬁ %g ef]ﬁr cagnl%ler i otr%%gfga g)%gt%ﬁé rg(g‘ge?rr%gl?%ﬁe fehm)ptlc or
dipstésieror capsule. Simlarly, brain-induced rel axation

of the c liar) cl e reduce itreo

F el iRREe! prai pinced FOREAEPR AP IS Sl il huBtie e the
cdnlitﬂetﬁmtoe ﬁbﬂfsxseapsdahes anuamzcandfpﬁﬂemorpxoecumno@txormvlemmement of

ens ic fo di.st ant

thﬁﬁeé'is ﬁptﬂcnl%f’hg%e& nceg’fﬁ s ac{I: ta|mc§ Noand r lg %sg% dlncb)g cht?l; Fitina. During this
acchiimadgtionmsaiceeaf dfehe ot the igns extondedgfortiqnl myyiugderke gndwise

cause dsREB @Lh
iSRRG RS S AEEORPRIARA Ely

Vi SiTHis pRSIptit aitSed ﬁitaidr}\yeanﬁ podtéréoriyatiatiae toDbe duter dnkds of the haptics

{o create a near reading effect. Importantly, it has been discovered that the optic positively
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accommodat i on novenent of the optic, the | ens extended

portions nmay undergo endw se novenent within the
weomketeld ound between the anterior and post erPOI/US2006/061557

capsul es. Thus the optic noves anteriorly and

posteriorly relative to the outer ends of the haptics

to create a near reading effect. Inportantly, it has

been di scovered that the optic positivel ybends or bows
behds arbders it ordentanizmen ecar ant thtérmedinteatision epghilifonlbis bending is a
res\qll?tt%qkﬂnjvxja{‘cy vitrg_nmsﬁ)ggg\%g 'l'nch of SipfulhiSatirictih cfREMRL Jarpage (that is,

Lreous pressure, I or capsul ar cont I‘,aCt,I_OH creatl ng .
bendina Ppbereing) ¢dke thin onsie kit sBhBFesIBUPAigRLs oI do f9ifin This Warpage is

QR 15y i) nRBNE BEREIHBE, Rl th $eladiioh bf the tzOndl@Ahich then allows
Thi s war page is created b S

. | ) y ciliary nuscle .
cirg RG] FORTaioReR e ToRIP ARG e APOR She 1915 1 By frvard and
de¥dtinG Breb fi@Nth@bir@st Liditeisar airRBR pbatr if @ledatdpin alvhg twith forward

capsul e all ow ng the tic.of the |ens t.0 nove forwar
e Sraank N e S ettt et et frLRLE ato
th Bieehsd in vitheud ervity ppistuae edrotigtheildrs optie wefodherdaahtetet

t here VA gnhanci ng the ability of the patient to see at
PR BPHEG at e and near. Also, the increase in vitreous

cavithy deéeibsdileds E@bodnnkits bhe i®Rati@Ddonforindio foué biwhe following basic

facil.itate accommpdation. The described | ens
leRs HPBHRHRYYS" of the invention conformto one of the

f ol | OWkNBich@s ey 88SicaRARbh SuERl @B Sxteihd Foxtibhand@ptic are all
body confi guration wherein the extendin ort.ions and
flexpilé andthe egpnding I&(P‘H}Séng U #& ﬂéﬁ?éﬂa? H@ngo 1P g“"ﬁé a@?{ d
im@RintBioA iretht Byd, RRd&EgdER nplugd) @ostdiirdodadios intthe eapsular bag space due to
i.mpl antation in,the.eye, und es .hat ur al i Qr
enfi GRE FaPP pRad ST PP BGT ERIER T o il apsute
CONA R3S b&FigaRHos BidnKat\WialBR By Qf fléAT8le ii@BSgHBVL the extending
fibrosis of the ant g%gor _ca#)\sul.e. A |l.ens con%litb%Hr gtd'lont d
PogHiRmN aph aptit Heh frahe g yriie b PEiPBlaaating BUgHETUere te outer ends
of8Nd &Reang oeidnk et thatdhditicas tke bixkivatdsand énsaaltalong the axis
before inplantation is cated hi nd _the outer ends .
o1 De e ech Bretraards un Bk ot PORET e SLaf iy e ot
nebaakvwas datedodly foahavauteksends ofidie bltending portibng, Het #ywves from a
rel.ative.to the te [ -Thj
Rk Tohn g o S SRRk pEferdlo o ovtr onds ofthe
exgemtlimgiportiops,top stdhah® it repves it o postdrior priibendioragposition anterior to the
o Qehi L eé;@&%iﬂgt mes froma posterior position
anteriorly to a position which still leaves it
poSstAaf acobmiraditing flenibdy inencksilapflert véheesby ehrdixpraypdpdpdriiomssind optic
of,_such that .it noy f . i i td .
o e o SRl PO3h 8 BRI 1 1 B porion
privotd inpimtation veihootmerkat Thededs ie goiflguradrsuelndet Wath coegigetion of the
cilﬁ’x}? (n%?éie,ttﬂeeoﬁ?étvﬁﬁ dede RRLLLAP So1AE (9 Bk iotteRbSasldrend dXke@ided portions
erein theoptic is |ocated anteriorly to the outer
angd pdsferiritlst ypen esleatice af He ciliapngugsls wlative 1q te PisT #itd ¢frihe extended
poysﬁgngj n the eye. The lens is configured such that, with
constriction of the ciliary nuscle, the optic wll
nmov &harpis may bymagheitmiane to thetshme plane ps errfebbindfthe prer ends of the
X ortions and posteriorly upon relaxation of
ex%ﬁggﬁﬁ%@y nmuscle relative to the outer end of the
ext gmed @dep@nbddiiénts described above preferably have a reduced thickness portion of

the extended portion adjacent to the optic comprising a thinned portion or a groove.

Alternatively the extended portions adjacent to the optic may be resiliently flexible without

..4..
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The optic may or may not nove to the same plane as or
behi nd the outer ends of the extended portions. The
wa booee7enbodi ment s descri bed above preferably PEESH06/061557
reduced thickness portion of the extended portion
adj acent to the optic conprising a thinned portion or
a groove. Alternatively the extended portions adjacent
to the optic may be resiliently flexible w thouthaving
haying atgegtder ttihpertionr Shavd themnaidrih! fine wikitlethe dnsfiy pade be relatively
%’?\ﬁ tﬁgh tth1 @th)QQ&S 1§elm9 e rbgﬁl;@dra/seajnﬁ f&lv&'rcg’wﬁmpthgnzeoemg any
l'ens 1tself may nove backwards and forwards
ﬂwq%memﬂéx@&wl%ynwoexu on at the optic flexible
por tTh%r}né\}éH H & l-gpsealg}?evcﬁr{ﬁﬂfeng{ﬁt{ct}glah\géﬁ ?A (g.ﬁgr &Alis of the

the 1ens 0 Ic relative to er en
GW%MOWW oneauprshbylsae ©n 6 serbipytiquad thy folfowing: constriction and

reﬁQE@Hnrlﬁttllxeocﬁhﬁ'f/ Iﬁxﬂae 19&%&@'21?]@ dedr&S Bf Vit RRa ressure, the resilience
rel axation of |ary nuscle i ncrease an

of dacpestesier @@Sw{ qné@eé wisgdopypraspien and wlaxetien ofdh lene i the ciliary

mi¥cid RHuPR BleRbpilarbapdulie, and end-w se conpression and
rel axation of the lens by the ciliary nuscle through

t he Bwssigndad teatonseif b prepertlyaxefenmerblgnpembadimentgfe generally T-shaped
ha ﬁ@ﬁ%@ﬁ irbéluﬁ{n%faq{aﬁoﬁgpiaé%d %rmﬁ@lf F@ﬂfve@rsfengﬁr}@&ﬂ&ﬂtw ﬂex1ble fixation

-sh ap ed aptlcs each incl FtIC | ate and

finggysrat 818 quist §89 glethg hantis idpss- Inetéw v%ma yusprpgsgd pipie (c.8- Fig. 2), the
twhl f@tibPAnddrd @ hSoddr nb Bf Bith Qlﬁptﬁﬂdat@ Extehe1abaatyl sutPhratt®m opposite

n eir unstressed state
edswotvﬁb%ﬂ?esﬁwr wYe platein e RS idhe @ﬁtg apd S@%@ﬂﬂ%ﬂip{lﬁs with the
rafib Ry entexdndrrdgd of the pda{eyto Geringhe Hoffizonml tmps:ssaxt of &Iégﬁﬁtuﬁ)'f—shape

T}gﬁgdl&?}b%{qc%n eflgeas% the 1 apf’al ™ ?lﬂ{e§ tLe hrg’é grfsh{lrg %héxtl% circularly
cuecgeboft thdmmphlaatx& dafl oha‘ lenmﬁtheo hmstanmlbradquﬂlaadlsslbmly apgproximating

th(% E&%nﬁ%@%ﬂeqwl? or, eﬁﬂl(c{f% '3? %he% slgloak% \hﬁé%{ t&? Q gﬂ‘gﬁélﬁ?& the eye is
relgkeds Lwlamgym@h!ma@an abdaiens irethe bag.rthd inasi Ps;nmetrtchbwlé ﬁ%the bag
deﬁ@&t’s ﬁlethgpﬁsuﬂﬁe?srgeh@ahy raclEHi |1m(/ﬂ'g Iflonfhes §bdnal unstressed positions to

prOX|nat|n he radius o he interior perlnEter of
arwaée fc@ab%qymlﬁa\arabw Wige D) Wryghieh 1hf= srdjelin pygsr gdess of e finpersiagd the
cub R RE end Bk HEF ﬂm&sﬁ&m& hz.;mlc ?)ﬁatésrb%nfoﬁ’ﬂ %p?ﬁxirﬁh@elp@gd common
ba

the i nner erlnetrlca wal | ects .t he
cinqulat ?‘EV?WH‘?@EF%‘Y@QWQF@P"FW .ﬂzfoq“&rawe P e T PSHREiRAL pall of the bag

TH3 QL tER T-44d5 b B Hestich Gfeh kP Hghth Ahidtthe phiahétrical bag wall and are

fols di al |
fxgizg ot PeiieE priguictotha Dot AR I R g o spesute o
thd prestetios Epsile veadvaptdly cqpta tiesinpiimterlansdp rehag Iveithethy lene optic

r ur.e cI el y approxi mating the
ahgnéra\?%@g%% nﬁwcaapsuecépe% 1|nrtrht=f?tbr %cal wal | of the bag.

The Tauh&ptic plaadst @itaih laescha@d 1eﬁ§ethgéx{t§51&fnbngmﬂ M width than the
an r.e | Xa

inst th trical
onfi RHRE T BRGPBER et oot R BTG S P eods. These
relagyeioxdrroat pletas of the heptam tflex boplvmaplsuvay eamly Ineaip det aecommodating

ac%onp osflﬁxeielﬁn? %n Ciclgn% g 21&%)'0%1(6 gt (?fr m;gxgr?ml rIE ﬁ e bgrﬁ%% .{ri&ué ggtween the
hawazp‘@tﬂ_es app direi apgic iwhi¢hheabadre tﬁ'dwze:ch:aplopimqyl IaQ\@sleof of the lens optic.

[ s..afr
o e S L T
pogkatsrdywping nowagtlw @ﬁmmﬂamfhemacledg p@ableef@dtsard Tirvement of the optic for

vision accommodation.
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relatively narrow plates of the haptics flex or pivot
relatively easily to aid the accommobdati ng acti on of
wo b@7loansd and form haptic pockets of maxi mum | BEIUB20061061557
the fibrous tissue between the haptic fingers and the
optic which maxi m ze the acconmopdati on novenent of the
| ens optic. The tapered haptics, being w der adjacent
to the optic, can slide radially in the capsular bag
pocKetdemenibndinsonef the trivertionf the kras opblid andyextrnded portiens, which
prgfggm%é gf Y@raq? HBY(EH%P Ethglfwx;erﬁbt‘?&téd%ré@{abw a%'aﬁ nntegral one piece
'ens enbodi ment of the |nvent|on
lenserubtaresingyti¢hethg Fft!’eé%tdé ﬁﬁ@a epfsrdadgegtiongatedntogially ériags) t the optic,
anBt6e dKHIES porBbas HRE @%ﬁb&rhn@eb 81 04418 Binbadal 6gh&kt the optic at which
preferably as an . integral one piece Iegiﬂ}tructurgcl{%e

thgypyiElegl REPORR &% NHETRLe GPieTRY ROSFEAT D BHR VAR thg R

exlteﬁhti&glﬁcﬂhbr)& ArOTRAsbddMapiie feiicd by eaibdddiie lexbemdpit fingers at the
exi bl e hinges at their inner ends

por hav

ouéedjeﬁése%fﬂl? t‘SEkﬁt?pé?pe\’i\hl ch the extended portions are
hi ngalbfa,ef is Q?n)ﬁc@ﬁld)bﬁa@ﬁ&ﬁﬁé &E&éﬁt n9b@ion 6 pidRideh8 improved
optlc The ext ended portions are T-shaped haptics

e JPMELRtIN lei¥beddi ng flexi bl e haptic fingers at the
outer ends of tHaEPHRIGIPIRIGOPFERBRAWRGESDI NOl Y,
it is a principal object of the present rnvention to
pr O\Higld ian piafsperocuve sicaodaimmdatdrdigg teths preBRitEFvention,
DESCRI PTI ON. OF THE DRAWNGS Fig. 1 is a perspectlve
vi eWi® 132 PERYISEHSIGng to the present invention,
FlgFi 38 a@idel@y,vi ew thereof, Fig. 3 is a side view,

Fi g. is an end view, Fig. 5is a side view sinilar

to Hig.4i8apktndiewl ens in Fig. 1 looking in the

direction of arrow i g. nd .showi

1 1S 18 R TGP T B o R TP A puraiire B Efgtion of
arfoSv Rinsiige adesvoingtih®rokpi liesahe kihging eﬁﬁm oA rtiek 1EhChap6is,

is a like side view of the optic but show ng an,6 . )

ant &1 67 Wb iifayeyrotihseonsip of the lespndFig. sﬁbas %?Ew@%wr?gf the optic
buk BebwiSfen AferidRbaiigast thebpiibe eye, Figs. 8 and 9 are

alternative enbodinents. Fig. 10 is a section view

takéhgt7hrsew§hvﬁlomwthe@yeamlmedﬂh@q%s of Figs. 1

thr h 4 ted AT tural capsul ar bag of

theq:l‘I 3#1? temﬁve GIH%{%I%% tsgr ged fragnentary

s ectm@noss msécatm tRewhthigbn tHQuiH 4 MisthArbdyie@vinh €hel 18t dfdigs. 1 through
cenent .of the |lens i nd Figs. 12-14 are

Fissieithip ginpiyral cgpset aﬁgagl‘% g %/yﬁs"i ting the normal
Vi SIgQR 11 i@GEQTITRAREA Bl 5RRoRbintiReASS. Qmea'ﬁhtahﬂche 1mt1al

lens Tn its axial novenent fromthe posferior pos
plagemenipt thelepginithieevsnindliigy 1544 pte SRIGH sEplr oz B uSirating the

nofth&Sisid= ddcoftlathd z&ﬂnﬁﬂbf ihe am{rbd‘daﬁﬁglfehguf 1&stdeiIl snolverhent from

a lens of the i nvent i
the postenior posnson otp Frl % to the antelljlor position of Fig. 14, and

Figs. 15-17 show alternative haptic configurations for a lens of the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

Turning now to Figs. 1 through 4, an intraocular lens 8 according to the present
invention is shown in detail and which replaces and performs the accommodation function of a
removed human crystalen lens. The lens 8 may be utilized to replace either a natural lens
which is virtually totally defective, such as a cataractious natural lens, or a natural lens that

provides satisfactory vision at one distance without the wearing of glasscs but provides
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DESCRI PTI ON OF PREFERRED EMBODI MENTS Turni ng now to
Figs. 1 through 4, an intraocular |lens 8 according to
W0 b@7present i nvention is shown in detail and BEI/UB2006/061557
repl aces and perforns the accommodati on function of a
renmoved human crystalen Iens. The lens 8 may be
utilized to replace either a natural lens which is
virtually totally defective, such as a cataractious
satis@ictiora visicains anaheralisiatca oaly w}e:nglatsmww@w §esexample, the
ac§o%rh§éa%%%$%f)¥dl§xj 124k cﬁ'ttheoiggen@'oﬁ %muwzg@%r&b\ereﬁacuve errors and

sses but providessatisfactory vision at
resiore tam@mr@hdsthnf% peisPys infiesir midadls 5 oldpewhip Fequirggrading glasses or
i SANR GearligorpCCOMDdat i ng intraocul ar I ens of the
I nvention can be utilized to correct refractive errors
and Intest dreleacs crmprikes & axiblsrunger densdoily, intledipg piflgsiplydiconvex
soff o cdl%r WM(‘:% r#l Qi f%ﬁn{de&}(}él%eg} 58 ERitepial, PAh @R §)ftf ﬂ)ermble semi-

ned traoc [ ens onprisés a flexib

nguhmta@rlyl plem@onﬁu@@tlonm eptidiriprd o aseiesile. Gl >‘<’f§%ftt1"8‘y bard
mﬁ@x‘tldlé:wflrigh a%hﬁiblé@% tltéﬂeflsq?d@? Gredhethl @éthé&ﬂ/lﬁteh@ﬂ%ulfones and other

mat er 1 al relatively soft f eX|bIe S

relafivedy hard ‘bloéqgu‘e?]lér ?Hﬂcfﬂdﬂatﬁlfla % ie?sd)f gabgeotp atively soft

mATBhA¢ foa k- lct@b@ﬁ}'z) hl%sslm:foné elyalopyie) tyerhﬁ[dﬂnlﬁaia&lﬂaa;l, snddthaiflexible
are sui.tabl ggody are net hyl

Se%?ﬁ‘&&‘?}P@fagly oyt %tﬁﬂa* Sand other relatively hard
bi ol1gg :1&@'8'%&&&% Iftl}ie &ﬁﬁbl%ﬁc TBhEA Tahsped BXRAWGSH@Ins or plate haptics

suitable relatjve materjals.for the lens
exiepngORLHNE Y o RIS BT S0 R PR TeP T I omd Sration
ﬁr%%hqn fﬂh@ﬁbs@érﬁ)r%ﬁﬂ&cefslloe I(Iﬂighgaln@ @iﬁcﬁﬁeﬁy&r Sfrfict 10kpiag Abve any
S [ es .t he

terials
e]urgq%éagb%&sgﬂﬁgal D f’@ﬁ%s 14 pre P é’ hﬁlve gxﬁ r§gd gflgds 14a as best
seaxhﬂng;mgndnon1d|anetr|calIy opp05|te edges of the
optic and forned by haptjcs 12 ang leatjon fi,.n

I .
Lo, "FFF GRHS3 (s BR ParheTs G5DIpRT (2 A RgeR S Joimed to the opte
anﬁ Qob sht@ butéidfr@@éiﬂs l@cblaf@a/l fhaven Adpersatilb@ialie ac theiratuter ends. The

SR geer BRER 4 140 1P U St 1 PG TR KgiBY g pmay be ors

mﬂa@ﬁﬂﬁﬁﬂeﬂﬁkudanhaptlc menbers or plates 12 having
inner ends joined to the optic and opposite outer

f
en dsTnsrbaptr%al@F%ﬂZ Pay bt loaﬁmrc}lﬁ*?&éfr@eaﬁdp 51%6‘8 By ‘i”ﬁ‘ﬁﬁ tpward

thQH&ﬁEt eelaﬂ 8¢ mzr}hsavtelpa@qaessldeé add magmammﬂamr&@oﬁmemengm less
er.. ends

f the e
g2 i Gk o W OPRY Lo B BN S L TREUR A3t PRCpPATad of et
leﬂ@hs{l’ﬂshebﬁnd: W@Irﬁdmlbl’eathteyloﬂﬁpﬁd m:l;tesmrlaselawvertarthedwptms 12, that is to
sa}\\gvI Fl%té)gtlghsdn%bfe agvegogytareué?ﬁsrt]%hmlg(rrel dve t { egcl)tgélreglié gthhe haptics. The
préfesed bhambdﬂanehtalﬂrstreted of comh@cwtqf@ rgsilieng ﬂﬁdnmglg ireaterial and has
ﬂelxﬁﬁe %ﬂﬂg&t XNI‘LJ;I piékrpéhg brrngf erﬁﬁjo@ 1‘16919 lrld ﬁ%s Pf totthg bﬁuc 10. The haptics

I'S Nbva nterior|
ar@whtlefclb'mgwandeirgﬂ pibletaboytitee agnsiapieriony a‘!dr%“q“@ﬂf’ delatiye to the
optcxtz1 ?arﬂgﬁlhﬁy Aéshﬁm{%bi:% aNTRLL Yldo¥s BNske POBIAMDY J)M'es (note Figs. 1 and

ative he out er ends of the ha&}|cs

) prerk s cHepicomD BT POIoB Y DA U S GRS 555 dh fnner ends
of @ﬁe Iﬁpﬁ@?lhieb ent IS8 brekdrd bﬁiaféf?éd%iﬂb@khn@dﬁdﬂh@‘sod‘vbe x3 bdeén the anterior

whi ch orn t.he t
Sldﬁl lgg @s seppn i Bigy fre Bep}ee}pgcsl ar?ﬁ{g %gerja?)ogt the nges m(ihe anterior and
posterior directions of the optic. The lens has a relatively flat unstressed configuration,

illustrated in Fig. 3 wherein the haptics 12 and their hinges 13 are disposed in a common plane
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are relatively rigid and are flexible about the hinges
anteriorly and posteriorly relative to the optic
weanriooiarly as shown in Fig. 5. These hi ngespdBUS2086/061557
formed by grooves (note Figs. 1 and 3) which can be
either on the anterior, posterior, or both sides and
extend across the inner ends of the haptic plates 12.
In the present preferred enbodi nent the grooves 13 are
trah$vetdago eiatoptit @ils Sf e oiiﬁ)rbl (aSDeslhmmtion oFihg lerB. frofin éhis normal
aptics 12 are € their hi
SR e G Gt Ery SeP Py ATl Pife AblcR b heir hinges
crdagas $n thadirges ellaatq streinyentigaitfongerswhick uxed ﬂ@ﬁdnlﬁﬂ tguﬁsalprf@ﬂ unstressed
cohf%ﬂéhﬁ@ted in Fig. 3 wherein the haptics 12 and their
I'mges 13 are disposed in a common pl anetransverse to
t he Tlnpﬁngtoamgy b capgselaopdg (@otlhowdkincludestangmnalfr arterior capsular
| en fro £5 ¥ fm tural
oot R 3B P ik b RS SRR HeHIERLL O ot e natur
lertshvdii¢h wlmgegftelr@asté@hﬁ?ns héascbepin peyéosmed g8 the@agtratlderrf» Thls rim
mr@ﬁ\ﬁ{'eg%hfa glﬁ‘l?blflﬁg &0 cLi8e H&dlhﬁf&%n& Qntéﬁcﬁ oBQﬁxH%bé (capsulotomy) in

unstressed con uration. Turnlng to Fig

theeapsulprdhagibrgugnhicl avaeursliensaprax s W%FrOW%P?WI lens. The
cap RS Bh@ls seEFE@MouPits pdritetad o RIS ?ﬂﬁlﬁ&:@rwzf 1h8zdrulésSwhibigare not
rermmant of the anterior capsule of the natural |ens

shqif-ch renai ns after capsul or hexi s has been perforned

on tIllP ﬁleﬂ‘%ﬁlﬁl unbt@fdSed ¥ Shdwn'th SbIELkHEE & ﬁ%t ? &lelf¥kation fingers 14 of
surrounds the central, generally round anterior

cagipielpe Hgrtiel{ @%@dﬁt@%w)'t from opRosite fagitudinal sdeqsiaf giggrepective
hapid Sibtet1R8n BRtIMRof iR PatdBAL éu%sMﬁﬁzll&QﬁEN%ﬁih fieOdntdrtad edge of the

natural |ens. The ca s secured..ab its
plaser Yiher spsticgseffhe fpgcts § ﬁﬁﬁé’l‘:ﬁfe}g‘ b streigar OZSH%F@U"WW}‘ a slight
radlilgy MOarda@Viiure) 43 shiieh In FiQr 21BAs shosiorie biokein Bh@hﬁ FighOwhe fingers

i Lid i, in Fig, .2 the fi 4. of .. s
R Bk L A e 5B o posions
of Bjxpadn mldhamgiaﬁuﬁy naler ettge of thé finfas meist}be emd meh afotbe baptic plates

12 t i
R i T

uns t/’[s%iﬁﬁdmedb’ﬁ@lef it IﬂsgﬁfoSvn]tHat allieeprssreﬁf &babinyad&trrgaé@hho@l@ anteriorly

ang BP%ﬁCﬁ%fereP\gge g)wb t?xhesnf_lf gp tth§ Elalgéc %‘h%v\ﬁ '1‘1‘1%&% ll(nePr‘] ig. 5 to create a

nehi x’ﬁﬁﬁng déffé%lt gIt hds beehdisto el thatkie optie 110akistoréd drypends anteriorly in order
to thsa{lﬁe near {zllte?mfc?%tg vgs%dl ct%})%l%nlétg h ga hﬁgttrétgs t\ﬁk @%tﬁcsl(ﬁgx its normal
sta:teadncaFigy6lmd|1ag1ranmagledlymlusttaQeSfthlm g@rrd@mdh&tmove pidecs @fths optic 10
1ts<91§‘ k Ii]sebeli‘@'péq tﬁatﬁﬁx@%gﬁhrggzis %qgéuﬁfdi‘“f&%ﬁfﬁﬁ‘éd@ lpLééerQ afd caxgular

ommon circle centered on the axis of the optic 1
Comltlan predtingiye bending ¢rgwmmfth¢dhlnt0ﬁéc b? dabehances the ability of the

paﬁ‘é}{i Rdathie gvahfaﬂc? isTARMAES BNy Hulsdle B trRGSH Qééu‘l’ﬂiﬂgﬁn a relaxation
ative to the outer ends of the haptics su

of Pl guelFa g Ho pE grd-tp-9nd REPSEUE 47 Sher i lenswie ﬁé relfasiggthe tension

on e RASopHe Frontling GBVRE@Ehpkia] thébBy apiting thdeftcsbidditions]l minus
bends anteriorly in order to enhance near and

POk {OF FRSRHE™- vi si on capability. Fig. 6a illustrates

t he AQBLidex AQ-ANndrdS aROKMRKroaE Ak B sis @m\/ﬁg g beding of the optics 10.
diagrammatically illustrates this

Thejestayefrpeimnalyseschowin thediagp entiflgd f‘WgéF'?O“tOTP‘ar‘ distance vision, and

diadRfint e¥&thctib@trotal a8 c@NBddig nSardisi @S bhd in0fwHefrear IO A™ the
VI treous pressure and CapSU| ar contraction creati ng

diffgrencp ghefiaRge BYPAREFpage of the thin optic 10 that
enhances the ability of the
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patient to read. This warpage is created by ciliary

muscl e constriction, resulting in a relaxation of the
wa@oemwabae14 hus al | ow ng end-to-end pressure on BCEUSINGE061557

| ens optic by releasing the tension on the thin optic

fromthe fibrosed capsule, thereby creating the effect

of additional m nus power for the patient. Appendi x

Al - A3 hereto are wavefront anal ysis show ng a bendi ng

of tAsea gpetificsxdifple Bfigsdensad Efgs onthrangh 4y the densH@and haptigs 12
prgfeg)% d\?%] g‘i‘i{:&,lg F@g&l\%ﬁﬁg r6$Ot) aa;l;@ h@l ﬁngglsslh%%:lgoljy ﬁeQBuPont Kapton

ram raction acconmmodat i near
508E8)0 rThe aplmiide is phipated dhe-0¢40nch thick shpqts apdin ebelwally etched to the

shgfwgﬁrdtéh ﬂq“{fsr 1A§d Q ¥ H@ﬁ/bfch dﬁ&'@mﬁl&@a Sdntdr MGckRBSu 1.50 mm

hr oug lens 1 hapt i cs 12

aﬁgﬂﬁ?f@iaﬁléﬂ %46&?’@1 ® 1| 3 ZCIBW&“( NG5 2lupe een ed sijch proincreased or
dd‘cterdge‘ar Thé ha@icBp1Re kypid 019 i dudPamtat Kammestﬂ@péﬂwg doﬂneo 0.25mm

de s, obtajned | i.ck sheet
RS ps B BAc B R bk o s i, SR FrByrly tjkncss of
1haﬁdgﬁsmthﬁhmyplcal optic 10 has a center thickness up
to 50 nmand preferably 0.46 mnto 1, 32 mm but these_.
val u%léer@aéwe @b eﬁlgwgé*&f%ﬁleﬂmé%d in figsed aad oThe Rbodiugy of Fig. 8

cohiifRisBaPlche2Pvath T-IupddCiablids and ikkidfEhh abtid 305 hiplics BB Sixation fingers

taperin 0 Aacen

4 fdfneada e 5t 36 S0PE, SEbER R g} A Eachirfig D g which extend
thescaaplicarap. Mhe akpties 42 efmitakle havenfpetion fisgds 4lem they are hinged at 43 to
mf%terﬂﬁtlve enbodi nents are illustrated in Figs. 8 and

8 PYHE" enbodi nent  of Fig. 8 conprises a lens 28 with

T- shapedo Mapidics @06ide BRbtademtia fhaphiidhs 30 thehaptdftis @esent
fixation f| 34 and hinges 33. The lens 38 of Fig.

nger s
lnﬁﬂ@PFP§F§P?WQ$HHPeF¥3has an optic 40 from which extend

t hr ef H@Prd So A2: 10 MEerO ARG Sted 4 hSinah ko $0’wﬁ@éé31atural crystalhne
fixation fingers 44 and they re hln%ﬁ% at 43 to

eg:b@ptélx A@s ergindgmow R Hﬁgﬁm ?51,5 &Y tl}fgq,yg ﬁ!ﬁgl{lgbcan anterior
opehind S thatchsuge ﬁfmmgy hefSerdt cifilopnes anthis dayeemomm@s tear

O S 0 B 8, B Bt
ndoyB¥ a;btiohnyé clest) SftmalbercbmeshtﬂSudyeﬁﬂ forersavathrdct mhwhhgcured by
g%t T sﬁtrn% aid Peggasc]erfggl yith &n §1¥ gmlamn?rg&:t&la%]e anterior

REC ¢ u anterior
C apsc;tlrﬁh@mé tedrﬁlrbﬁlhﬁcagaﬁ&o@y,aﬁmhpsamhali anblves teatth@the anterior

N RN A SIS AW T e
cigbluaabpenafgt i mh&mmmaﬁ*cm laniadyr capchld. oTwcamrapatsaemotediinirs the natural
lcllé%cagéj\{le glll’% Iggltl%s ope em lﬁ%r gc}a&églétxon%i:é glgr%%gf ;{}gcg::gi{)rewhte I%ye includes
anoipticallyatlear apBUbIOtIcmmﬂ} 52pm qrapsrdcrh 84 p1s thejimneo bide of which is the
re%u?aa% é %ﬁéﬁp %rSISOg czﬁa@xﬂ rﬁd g 6@'1)9{1]&(1 "flhqu %@ threous cavity 61

Clrcu lne |1 n suc
boh@idghd wsglamcfﬂhd edibebe gdldike lvarreow@m%g Tihﬁ cmélabbqﬂ @} is the

stxgt:tu;et@' tﬁ@ﬁa?&&ﬂ%n&@ﬂﬁy é)% whidiEreG AR iRedt withid SERYEshdr rﬂ{ér@ontmuous

the natural lens ca e through this opening. Afte
teafsirphlat ieerrrapyulethpds %@Fl&aﬁfff%?le% &elihg naippb legy gatrix has been
1remBeddUIE&S the natural lens.

The capsular bag 60 includes an annular anterior capsular remnant or rim 62 and an

elastic posterior capsule 64 which are joined along the perimeter of the bag to form an annular

crevice-like cul-de-sac 65 (note: Fig. 11) between the rim and posterior capsule. The capsular
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an optically clear anterior cornea 52, an opaque
sclera 54 on the inner side of which is the retina 56
wo@Roovh®2eye, an. iris 58, a capsular bag 60 bePCTUS10n0€061557
iris, and a vitreous cavity 6 1 behind the capsul ar
bag filled with the gel-Ilike vitreous hunor. The
capsul ar bag 60 is the structure of the natural |ens
of the eye which remains intact within the eye after
rind 6Bis CentnAMaus teeateror tapshlanf theantuca g varidhexingink ager
erfornmed and t ecTNS a
corERR Py bR oA e Pl ichf 38R R urrounds o
cenmdzlganmsllmumh muttiEer apatiog HO (capaheoig) lmtmwmwlarotragrthwvgh which
the%nﬂﬁgenzg r}na%ﬁwak Sregf?)%gﬁ érﬂ(gveg %ﬁyih@ nlhraMinc TR &apsular bag 60 is
ne ong t rineter of bag to form an
secamduﬂbatrt l@rpevm@@r kq qbe ciign. ra@ﬁc% Oésshe( fFi§thy:zopylgs 70t 1)
bet ent he n ] e 1
iQetU{Bh é.C(',}'Oéljl’nI%élﬁrE]l?ioo]l_lp ﬁérglan erl O %Lﬂn%g Igl?ﬁ Bﬁfﬁgﬁﬁﬁk’m me lens
mvnavtea pEbmhEnernihéidn qreppdtrgionfand relampglm poihp eiliary Hassle of the eye by
the AR50 1@1%56&1%?@10%:1& hotpdtdi: Al ere- &R ﬁlstamgéss d’lh:f{:& muscle relaxation,

circunferenti al surrounds a central %enera r ound
Wh&i’?t’éﬂ‘ﬁ@?“@?ﬂé?ﬁ“‘% tapmpecdp stirst B cbreliig et diggagy vision.

Cilidty aiehe WhttabBiidhéhaparitE RlmdLiPstdIBAd Teds TR HeR VN0 TS Prain-induced
remgved _from the natural |en he ca‘FsuI ar bag 60 is

change dromlisi vision © nsat YiReR rerge] RasertIurodatioec) o 68
of irﬁ'[? xﬁt (?wm{lnztﬁg Uflp§§lal7 Q-rg dode "t“eaéye a0 QW@aQEbrﬂlﬂg@o this

nor ma uman eye having a normal "human crystalline
invEBE VOIS TNIFHEIES BoAtioRBR BRI RTERRe! eERed human

cry@ﬁﬂm@ fdmRX Al inBRdhriieh Qh&dcbbrﬁﬁ%ddfﬂ#ﬁ;(iﬁt&lo@ﬁlai RRas £YE bOMLiliARE to
brain in respl?nse t.Q | ooki

t diff
rerloq e A PRI S B R O G Ao ous naural

len Qi ARk tusd] adre it pfd’i@dems&t’slfa&torﬁ hﬂfmﬁ&t biediktan@nwvithout the wearing of
st ant

alagish B rotiass ehdRubS oAt Gl ol R e A wom. The
len¥ BShddinles M&ehnrﬂl optic el ek T-sbiped getehdedmodias anplate lgpags 12

extfand111gd§{>m\(§f1am<=t cal tcwggsg{ée eggﬁs of e ﬁg 89 H(?ch%{'r i@ As5slo10vvn in broken
ling She Figesth8 ﬁag@re r1 d ar@g}attemﬂv h¢sshqnﬂw @nmbbrxaﬁhhllbchf th@ pangie dates 12 to
o) ﬁrlf;ig gﬁf *fl&%fﬁg ‘%']H%%' Lf?@ratﬂdﬁ§: toh@pec@‘es Bp@w HapQy 88l the end

uman crystalline [@ens. noted earlier,
edges o6 fhadartid nigtes ht perderm ﬁybsqa@tr?éh/ﬁay coRmgR |°FF12 éEF“?TGd on the axis of
the'dpE @ce either a natural lens which is virtually
totally defective, such as a cataractous natural |ens,
or Wheaimplahtingethe lenh it thp ey ihgersliagy mugdle 68 of tpe vyesisparadized in its

relagcréﬁ el Sélﬁ%%n\ggé heut, Wihi&: WRaklBR sgfatcﬂésatﬁéga%sﬁ'a!lt bag 60 to its

rovi des sati act OI‘ vl st on at anot her di stance onl Yy
mamm drmstoesThe J@nmrlwertqwtq Bp Samthreieh fareantqring cersileopening 66

ancPiEtsiz@d 1]1Qe o eId%&@B?%e%ﬁ%qufopﬁfaEérﬂéiﬁ oPthe M€ the position
t|CS ext end I ng romdlal’retrlca yoppOSItee

Shoé‘f“ infeg- éﬂn MO PR 0P PRAC 1048 LS TARTIO GRORINE GO in the
bad, bO@RwnNn Figd11.7Thé b&téridﬂ Gﬁé of thé 1ek6 (ﬁideﬁﬂﬁreaishcypostenor capsule 64 of

I esi ntI flexibler of t
el P BR REPOFHE PRSI IRL R SPPPiR IR FIoR PREmIY to o
corftat thé bosteridr eaipselig Ghe G)afdlatlb'e)uﬁdrl‘l‘g@fds oﬁﬁfl lersefinged 16 dgasositioned
w1 lélrf‘ﬁ%ﬂﬂ gafs%clf éS : espsé']%r é)gtn\%er @% Speg% «%}dg%% !F)J%/tlh% R@)&ic plates 12 and
the Wagtiv finypisadtin nl}pst hexingitystoi om s¢ativg dglely adamstibk icapsylar bag cul-de-sac

waﬁ'](JaSé%leset sge% ing ié. h/? iiE c{.ﬂgde@ﬁ% @Jaﬁ%@ﬂeét@tﬁ% th§ptic fingers 14 inwardly to the

positions shown in broken lines in Fig. 7. In these deflected positions, the end edges of the
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rel axed state, shown in Fig. 11, in which this nuscle

stretches the capsular bag 60 to its maxi num di aneter.
wabh®70ens i s inserted into the bag through theP@NUS00€061557

capsul e opening 66 and is sized in |l ength, endw se of

the haptics 12, for placenent of the lens in the

position shown in Fig. 11. In this position, the |ens

optic 10 is aligned with anterior opening 66 in the
ha lat8SarEtBYRatio fﬁg@"s 14 tonfdhie clpedy er ﬂh@ buxsrhmie affthd hvg-de-sac wall
to E%B%lglgggngeétdlbeelgﬁ%ﬁs e C g Stl%fglo%e? ﬁgzéédoagldtsﬁg)g? Is% that when
the]@llargl nﬁhsslp 68 @bamymldos &s prlaooed giatey the cben@ fitciorthaeapsulathay 60 with a

syl ' L a5 Qe §ifing 66 in th
sufERLE] L% BORIAL Fuetd Mich Bl 0 U L ol BB Bl S28ins o6 m e
ba@@ltbéuttsmlfmaptésuﬂ%fpmhagthmblaﬁ t he outer end edges of the
lates 12 .a f| Aae

oy Ry B opt U ERMPRGS e Eiaige RYRRTne fitel oA hree weels
folhﬁgng sirgde-isptanwgibh of ts ldye §tm weaapswlar forg 60 E’x)lﬂieiﬁhll @118 under the
an{énor tgagftﬁ%%%% of %fba %L&etﬁﬂ nr@”%é ft«‘) Exg%r F’rl &611‘ capsule 64 by

ep08||onssovvn|n nes I n
ﬁbFJsgs This ﬂibrosmmrsd@wr@dhe@npb@nﬁ bhig, suffheWéﬁ thag thgdigptisp are

“sﬂrrhos o b&i” %Qﬁ@&pgﬁgr taB@onaRthEndpiBIRLD pl)éke%oﬁ @‘ﬁg'm) in the

he curvature of the cul-de-sac wall
fibggsed, fngfe@qavwc elthess packets ceepergte,with éheclgﬁslﬁpgﬁs ig Q@sm%@ud center the

leds8RheleSe ! HUa&it8 Sﬁsu?é‘lﬁo FP@htiSR of hahapitesdck&I€4T hid HrEyent
muscl e 68 i s par zla\ zed |ts reldaxed tate ]{he l.ens b

disfqeation of i, lgn&%p elipeyy ij cguhtion dumag Fhroys.SHEIeng ppg gnust be

allbwéd fo fi aﬁ(ﬁﬂrtabﬁiuy tcﬂ’sdn@ettdﬁ@mﬂﬁ:ﬂﬁco]n&awdnfbf tHeaciliny enisde 68 from its

sul e ng 66 in the bag without significantly
rel%eﬁ %ﬁ‘i d"bag. During a post-operative fibrosis

and e @Jzﬁsﬁﬁr REN 628 rifKks dd?f&g‘ﬂb@(%[s A tﬁe\f\ﬁnytsﬂnmﬁf tBe caaldtbag 60

fol | ow ng. surgical ation.of t. | eps i. N
Sh%tglﬁéﬂ |1téfadéaééhr m@pﬁﬂlﬁ équ?rgclagebcéqr? nefl,m hPH'E Wé?’ﬁpél?‘% %J}Ec lens
haﬁtﬁ:@&ﬂ lp2dduicésBomd o@f;osﬁxkpeﬂmgsmu@mséluﬁ bbihe tdns tuhﬁachrtemnstto buckle or

osterior capsul 4 b 0Si S,. JThi
ek b P 4T et FE el v kOIS o [TyBaf Uit e eve.
Urdldse rda;apihed;shla flexitig bf tha Renamd pigedturizithériferveadls wr aaar\wgly The taut
60, an h ti Ei
oo, SR BPPLR b TR AR T S e
forwand fitwimng pibe tegs. phiis ﬁbrmlsanﬁlce‘é endeto-qnfecoipressipp of the lens is not
quﬁ%f‘elx(at JOQnt%f a{h&yr Sé;%lf&?naﬁ[ﬂ? Bfthe fl'l%twohf?é?s ﬁxfthl* h@ro@&pﬁés&‘e or cause

poc nt di sl ocation the | ens

distgopiien syf thq ket chcsondinedio eROise a?mwgssmnmf s 1§ns @uﬁ‘frP%aF giffpd by the

reatdzv% thMst of 96 @i cg%\ﬁ‘fb e addinfé Qélléusthgptﬁﬁ QQ rcaﬁs@s rearward flexing of
onpl etion w.thou ontracti.on of the c

theelsnsr freymits intial @psikey okl igt b oritepgsitipn of Ff*ﬁ e1 % 3‘@%&?&5"%’%12 are
made st icAHP rigidthal Ghelyi Al st Buo&n:dnﬂ&&he hyces foif lﬁbk&xst e the conclusion

psul ar bag 60. sli ghtl di r.ect S
of §ﬁ§"?‘ﬁkt§©em& ?PBPW@%TS&P ﬂ¥°§F?PT“h BF¢ i leﬁlsepresses
b@aﬁlycergaihﬁt tﬂé elduEQﬂJSEﬁﬁEca@ppﬂ 64 mgl emwlwstexsmmﬂessmmly The

d huckl.e t t
poé%?réorﬁzla%sag tﬁirgcxaﬁt(sj a%ergvrag el(a)stlc "il)?as f%rcg rré ﬁaéﬁéégt Il:l?us f)%@t%x[x& nposmon of

thetllugs iaits distaht tikien pyationn| ess r est r a| ned, this flexing
of the l.ens m ght. occur elf)lger fo fl %/ o amral
r eal R RGCOmRatign g a&a&ag eIy FHPEDE
cryEl@.ﬂanr@ Iby ag@aiatis totthuetigl atcﬁelamﬁolncﬁ' tlervdlidrh e‘ruedziy of the eye by the
bra%{ QJS%IH%%% dlgﬁeaen? cyhsg%c Qf Ctiha muscsle reT aﬁﬁxg s}Tages the natura] lens

O-¢en sSsi1on O
forridtant vision. Ciliary muscle contractxon shapes the natural lens for near v131on
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sufficient to interfere with proper formation of the

haptic pockets in the fibrosed tissue or cause
wale®rooate on of the | ens. Accordingly, endw sePCT/US2006/061557

conpression of the lens by fibrosis aided by the

rearward thrust of the taut capsular rim against the

| ens haptics 12 causes rearward flexing of the |lens

fromits initial position of Fig. 11 to its position

of Fhgaccbmmobagng @nsodnimpledns 8 i Ehiquedy cradeuaterd toiugiliehthissame

t

cirpppfiteuap B SPlosid PR 6K B pltiSho b LRRTICTH, and e
vxtmouupmmra Wwithip dist @iréaps cpolyi &lito nfferdt afjogumadation sosefent|ef the lens
opti ;& p@alpﬁgg%%gtlg eak VekdLye @gv%e[ﬁsi{s dtx%t %isﬂﬁdtﬂogmﬁg%? ng'_rpf to its near

tretches this Capsu rearward
wsmmoemon of Eigod P@d tolfieforastht keas epticdp Rithgr ephgags %eabYla’Qn Thus,

theﬁ 'i&ﬁclr%nat b Rgd:® e, T 2R esthlsitey cxﬁﬂ%'rﬁﬂs@l@s 68. RbexdtBASS the
is its distant V|S|On BOSltlQn hbturgh aCCO

ciliapy Butdt bR HaraRy BT PHRA VIS TURAPIRG BT HE B3 hra enerior

rin€ 6 & 18é tauheorldans d?)SoﬁMr&ﬂ&hb@d&BMe[ At it riandkflects the lens
reI i(yatlon of .th he eye

g
i A e L R e S
cappsuB0ddeis E@étﬂi@ﬂtrbeﬁﬁaﬁll}&ﬁ&ﬁvé tethe gengrad Iplahe nithe dibraded hanic end

Vi Si cI e_contr
poThé)H%%fy (}lﬁeqr?lésa ?nc%// th%re nex.Fﬁtg QMBS rw%% Iklgpfio%%%etﬁetz fregg CYY?]EIIII fo%i(mg ata
nedrasasnegsuch as pibgoleierconding, lSI](lFt b,relmtcgnmwts preonip¢ts thepijgary muscle.
Th C!lil%}” Y¥ddl3 %l)r?tra%ﬁ&{ A thd tﬂfeefﬁﬂr&ﬁ%ﬁﬂ%lr@rthé hﬁ%tﬁ% cavity

astic posterlor capsu , and the Vitreou
preprﬂessghémwtwﬁansqlﬁéme 60 F‘E‘bEFST“@EWb’( i f@?fzsqdda@l“ff’é&“ 62, thereby

ex&HhQ Wﬁ%‘eﬁ@wﬁ@\f@rﬁﬁ@gmﬂ foldd€oh BREnAPSH the 8s Bahﬁiﬂg 12 R@h resultant
optirc axis_of the eye between its distant visio

enghsise porBProgsforrpighe lens. (Relyxalionthe 6?@?‘6?1“1&&?%‘36?( igelaxation of the
zofi16b witft a0 fhrisAa e &hﬁit& he rine RSAla3@biveardl§ ahd fHebedly enables the

en_han e near. vj sion. Thus e ooki n t a. di tant
coBERR PR BT SEtat (h Bn Py PRSP gt bErior capsue
anRelednatdsed viddeotih@vity pressuye tpaci e Sdns dbrotaely tdigive to the general

o R i B S, ) BB B0, eyt o
pogitien bf Big. Ui wabssidmediaty eccofitneodationt posithanddHigdBs t he

Iens rearwar d toits sterlor tant vis
pOSi 1{ anafmg«{! éte agopmmo ?‘bﬁosft}?é‘ gxraz rr&ayéngsstxgﬁq?nually flat or

unfp@ast)lafd fid einds sﬁtheteﬁhmjmbeafd\nm]dhmgeselBahayvbse digpdsedsubstantially in

eral pl ane f t he. f| r osed ha
cgﬂaénqné:ﬁ% e éﬁ’&n?l Q Iﬂgbawsexghr tege P?Or Wa (a)r%rgotel%f)ﬂ tﬂgl%ns p%hes
redrherdbemsthat\&lémsb ookpmgsiat ofshaleas byseatrestiosuns hlm@t@% geieule tends
to Y03 uce £adi g(}b&ctﬂcﬁ ?fo@éa CRORLE ] ﬁgﬁe\%rr tﬁgmcfe@@dsvntré&s cavity
B rary nusc R |ar nmuscl e contraction
preshige wm e fomplact ivg Bete afthe sﬁretcé@s%mgelxoh eapsile r&&fo%@ﬁcwm to overcome
thi§ ﬂo%l”ﬁ RESwat Buckl r@b %k ralgd L e &%onﬁﬁgdaﬁgnaﬁ@l/ement of the

rosed capsular rim62, thereb

partic Gl ar Its
lenéxérlﬁﬁlp‘mjl tbpfﬁsg Py Belg moYes Pawielbs hinget alizcert 1gihe ghgic allow the
op{?@&'ﬁha% thtel?@a)dnﬁﬁ‘l% ;JB%BEMQ& b2l indbvERSH! thedihin (ﬂ:ﬁﬁka Sefonn or bulge

ressi on of ens, Rel a a
forpee s%’émsvabrela-lwéuc%(@hxw it 8l iogle o Feob e to ooking

at AGGRAMRERL ekt ep BleNittcdut berith ippestife fsltréﬂéhés(:th&\&fpdhlﬂr b0 to its
t her eg{v‘:li enab s the %lgnbl ned fo

O QT 990 PSS By SR RECT BRI B § &1 P Rfprotine ik

corﬁﬁﬁdxﬁbleﬁéct&aqnswfethmds folies distort ewsdd msttme@ui Figsdi Dyring

s TRy BB 87 RS OB APk e i
an initial accommdatl on m)v_ﬁgent fromthe
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position of Fig. 11 to the internedi ate acconmpdati on
position of Fig. 13. In this internedi ate
wa@ewonmaat i on position, the lens may be substeeil/iUsioe061557
flat or uniplanar, and the ends of the | ens haptics
and their hinges 13 may be di sposed substantially in a
comon plane nornmal to the axis of the eye. Prior to
accommodation, the lens arches rearwardly so that
poREBUWItRLORRITP ER&H Y tBE biahietolsBarplylfycusdntondng light bgfmdvirey the optic
IoP P TR R o REED € Pt o DS LA Pl b e mrease
in Gie¢bus\capitepresiiee @mdﬂitthelehs)owmtd ﬁlutlms fafcmtaie amontnlmeiatlon
stretched posterior capsul e u 0 ove
©hi SholspoLhmG | baear Ao pERTS g Rt ehidielnp it 10 dting
accfo&l’rﬁ\ﬁfadoﬁCAﬁm&&t dtriaih d‘ﬂiﬁ;\g@rfﬁﬁés dbfve]tobﬁi iln&hlshmgéstduuug this flexing

PR PO NG BT Ao B WhUS W e ROy S that e
lenp i wehitivelly flagli.ef tande denvbugive A2 liclea térhmon ptane a¢ ghown in Fig. 3 in
thednef1~r(x)151 n%{resséa g?t 09 {h\éﬁénq In%i'l@ h u}?&?erf&f aéﬂzech&gblﬁﬁg lens from its
(1 L{ ﬁ ary nmusc I n response
PO$100k0ﬁ§}ga'—t togitseifistamd NtSKEld@ﬁléwF éﬂﬁ’@e%z erRtes slagtis éE%ln(S’H‘?FEY §orces n
thegll %% Yk ew]n%fx {1?gte(iﬁ@l§n§ Rewsanakbeto 1ms§&s$@pds§t§m@mgr@ Ihd thus

restores the anterior capsular rim®62 t
aidithe a‘?%[&tdlﬁclﬂ%fﬁ‘i) Bitial acqommedagionyok the pre & féﬂ?"é‘?ﬁ tol‘:@?‘Eﬁ“ﬁtfo’éf’f the

cilfeREmb NS 1ifaliabSontth&datbh mblvEMER Gnd BSkihj; 6Nthe flenEIf@)m iZintermediate

Duri ng_accomodation, the.le optic 10 ve
pogiiien abfie. Gt touh@euydamkpslionay Nis Uheatr pBots %‘é‘ﬂ’o%s%yéf’“’es "
thetlhﬁng nBivehitiurge tiraéededwatdhetobraad its dnetradat pisitichcherdd the optic

m o RESRgRP I It P el LA Rh TP PR AT B i ity B e fens

fromuBChedr vﬂio&@psxtlbm td irscdigarg @ision positioe dusspanss toyrepratimafghe ciliary
mueslcglg O"lllel _'itanst m%,] &eeqlﬁi ﬁ?& Jto as%ugne{ %&He ?ger fnlgﬁllull ukgﬁ'egsed Iposmon of course,
in Whishessck®y wiastic m;c,rpg@tgytferophereme@asl pldne d&mgjﬂﬂ»qlrragof the haptics

w1g Eggg{j 3} bgtﬂ ahdqﬂwﬁ r@1§§£d Qmﬁ&faﬁbﬁ] opt'ﬂg ﬁegly th ¥ AP vision position and

Int i nges during t | exi ng produces
reta@cnftthednm todfstdistang mszmamﬂmp é@rteéﬁ% Pp%ﬁhe aastesgsed pasition of the
les€ns. For exanple, assune that the lens is relatively

flat, i.e., that the lens haptics 12 lie in a comon

pl alitps aks-thehaw altprifitige hapticponfignratismaridr alerst of dlesprgisent invention.
Fl% g @tsﬁov%f plgt% 1§39 22 Wit LR WhE R SGho1 P RS VR 1Ms R bE 86511011 mm long,

ens omits position of Fig. 3 to its distant
VI SFLyI 19 sisdvid axnngié plecgloofl Rner Bt Eoslevastsinglesthregiprece loop lens.
er s.in th :

?O eh 9%’051 R lgg% E(en?es ca? bgggg?c? gg:é eggpg{é}? %i{t%ﬁll%?&%{ 18@.% ?Eo 6.0 mm, and

mﬁ@p@icmhusrtalcﬁmtshé 4gbdemai scussed initial accommopdation

o b S SRR SR RBUAT R, Bl e m e

ﬁbtdsed lignspbakem IThs lansbpticEUinate fposidly dowapd akd qarvﬂa‘sdllv eway from
the ?e near Sula%r%rk position of Fig. 14 creates elastic
AACh é’ergy forces in the hinges 13 which urge the

| engy Iﬁ]%%h%ﬂﬂhey:tstd}w&f $ledehSinvdision QSﬁﬂdsefj @]det'rl zﬁfﬁl &bbcﬁi]ied, various
motfiﬂ"gaﬁ&ﬁtmqys aJeto ﬁlgﬁf’é)%ftﬁlfgl %/ogr ¢ gfcuac ogg ]%1 %sgnﬁ mventlon and all

suchmadtifidasioneatd equBhlentspesintenddd b deicbeered. st ant  vi si on
position in response to relaxation of the ciliary
nmuscl e. The |l ens may be designed to assune sone ot her
normal unstressed position, of course, in which case
any elastic strain energy forces created in the |l ens
during flexing of the haptiqi3_




will aid, resist, or both aid and resist acconmodati on
of the lens to its near vision position and return of
wWo b@7loansd to its distant vision position depenetTyS2pe61557
t he unstressed position of the lens. Figs. 15-17 show
alternative haptic configurations for a lens of the
present invention. Fig. 15 shows plate haptics 12a
with or without a hole 70. The lens can be 10.5 to
wimd enoniviED-1st6 shows a single piece | oop Iens
Fig. 17 shows a single three piece |oop |ens.
| endt h oRnteheorhwegpting infmecwariensevhereip “tede%éFOUlPﬁ*ﬁ?S apffgible lens
bo@:ﬁ Bﬁ%ﬂ%fl? Entlaﬁofda-ng pBQex@r Qid@iNincAiting Hen@RLblEd A&HIIE bptic,
I ckness 0.4 : Duri ng accomodati on, the
| enshelapttiody plaang smo_r Isbne deliallycxeandiarnortione figwi te optis such that
the% gl Janféx:uw’e%ﬁ%gio %v? RoROLKEL 5{ thd Gﬁlal’ﬂbﬁy%@mecéyé Qngoves
or war ovvar rearwardly away fromthe anterior
capste! lads Helu@ dhzed the: ireplandbitiontbe tapsaifar bdpeofphesyersuch that
cohtgv nl% I8a € Sh 1\35% nrgﬁ:i‘se e c?’ag%\é\@se qﬁxgsﬁ\?(ﬁgglﬁge?w?m:]bgg%ehiﬁd the iris to
meedpevact totwhael he esse\ntth ithecatrftiom, and tf QHUIC tg é%fhﬂn to aid near vision.

modi fi cati ons and.equi val ent e.j nt e
cover ed. qu’gneia%?xﬁ/gﬂs pecording knClg I angﬁgaear% Rle%ptlc has a thickness

upitotirsaeanl ar | ens wherein the | ens corrprl ses a fI exi bl e

| ens body havi ng nor erlo oste

sidés, i Al dﬁmqﬁ@o%tlg%s écc§>6 1pg.atof wﬁaeﬁe& {1'18 op?(hléas a thickness
ofloersso bgdymhaw ng two or nore radial I y extendi ng

portions fromthe optic such _that the_ |ens can

ant &r i or Ay agperamedtmg dens pereTding tafelatm | indrtpinig 3?136? { haspgghickness
of ©¥53:10 08 the | ens being sized to be inplanted into the

capsul ar bag of the eye such that contraction of the
ci | iSary Awsctenvadatinglers aedveding iesClaine hivhersethe dqps iy tged such that

th(pfgg%gﬁm& de Srh&)n'ta[c\t Fith %er@l‘i/a?y Bﬁ@é’l@ﬁﬁlodg@lvtﬁé Qaptsllﬂgr Ea"g'vﬁill
wth 1ts contraction and the optic to deformto aid
near. vi s Hmracc@nmédatag tomacdeding tp Cleins 1 adersinliha dens gan move
an,[%lﬁzél)iﬂma errl%lrﬂ_m)he optic has a thickness up to 1.50
nm ¥3. dating lens according to Claiml
vvher7ei n M&c&ﬂﬁﬂnﬁdﬂ’ﬁ&l@ lensbdozding 8sClafnfDl A6hdreinlthe3gbtionan move
car to.Cdaiml.wherein
anfoigh) e ROAOTS oing R Bt o) ot Spcnsite Bt
accgmodal, a@@orhﬁﬁ@atﬁ% G&s dbdvgaih® tod Rini ,]-Wh\ﬁélheiltﬁmbfwasﬁc strain
| ens is sized such ﬁ at the lens will not be in

capsshthedsnsp PPVE KRSEPYY-ar y nuscl e through the capsul ar
bag gnal | Anaaccd%{ﬂmmgm %Edo@cﬂn% ﬁﬂslaﬁi@ ¢ %Qér@ig pb&eSdrdbpoule

1 mhereln th ens can nove anteriorly and
elgstigitserepess the lerps to Appvs@RISRABYat i ng | ens’ according to

c a'1U.‘ 1, Am%oqmgocﬁﬁ%g ?e%ts 'agcogcﬁﬂg M8Gim 1, wherein the optic can move

forward and backward with ciliary muscle contraction and relaxation.
11.  An accommodating lens according to Claim 10 wherein the optic can move

along the axis of the eye relative to the outer ends of the extending portions.

12, An accommodating lens according to Claim 1, which is uniplanar.

13. An accommodating lens according to Claim 1, which is vaulted forward.
14. An accommodating lens according to Claim 1, which is vaulted backwards.
15.  An accommodating lens according to Claim 1, which is multiplanar.
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anteriorly and posteriorly relative to the outer ends
of the extendi ng portions. 8. An acconmodating | ens
wa@ewondizng to Caiml, wherein internal el astiBCBEUSBN6I061557
causes the lens to nove anteriorly. 9. An
accommodating | ens according to Claim1, wherein
posterior capsule elasticity causes the |lens to nove
anteriorly. 10. An accommodating | ens according to
Cl ailg) 1, Anhechmoddiag tpk hezoadig OVIeint brwietldisamde from different
iward with ciliary nuscle contraction and
@%%ation. 11. An accommpdating | ens according to
G aiim 10 awhetsihhodaify @Rk hécofdil VIRInA L Ogrdih ereitehdRf portions
t he %ye relative to the outer ends of the extending
AreRIFEIBRACS- 12, An acconmodating | ens according to Caim
1, WBI ChAhScliMROBRAE tend Becofiin@olORFP dal hdddn Itl%rb%tended portions
according to Claim 1, which is vaul ted forward. An
‘-’al?}étérli‘ﬁﬁd:ét“ilﬁdmllgéﬁs according to Claim1, which i s

vaul %&/Mm cﬁda‘n;}é len ?gccgfﬁaﬁ@mgﬁk E‘givll‘e%gﬁ tl?e @Unqingg)ortions

to a| m acconmmodat | n
arq lpts baptics Mﬂﬂwglamwmgmfﬁhqplawl@ﬁom%adﬂma@ tp therpptic.

di ffgren nat er | l.ens
ac Cfég di n%\n { coaumo&a%gg ?‘e \MSI accor ﬁe ex li_:‘nw r%m B%nsttnctlon of the

cilgrempcld profznes fwardkﬁovemnaddmﬂmd apticngithie s capsidar pgtpward the
£ GAh, wherein the extended portions are plate
aptics wth hinges. 19. An accommodating | ens

accatdi ngntaccopimaodaiig lenh erceiding toeClext gndicngin fierdxiendmg portions

teh L thanarrovvlng of the plate
Cm% Iﬁsce?thoﬁgpaé%g a&ﬁ}a}%o the optic. 20. An accommpdati ng

I eng2ac CAhdbdtQmix@iaﬁh@ 1eis dccoVi®f ©I Cla@® NSiiidréih tiRex@hdinB §ortions
[ vermrent of the | ens

ci,liar uces .forward

ared:ﬂ?tfga%ﬂctg W"ﬁ @ﬁ@ﬁeg ST AP ESRET d the iris for near
Vi shon.  AnlecofindHaG05TERE AdcbRfingd %r@aﬁppcwﬁyrag t&@o&&er&mndmg
1, wherein the extending portions cong[l se
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27. An accommodating lens according to Claim 1, wherein the optic is located
posteriorly to the outer ends of the extending portions.

28. An accommodating lens according to Claim 1, wherein the optic is biconvex.

29. An accommodating lens as in Claim 1 wherein the optic can start in an anterior
position, move forward, and return to its original anterior position, moving anteriorly and
posteriorly relative to the outer ends of the haptics.

30. An accommodating lens as in Claim 1 wherein the optic can start posteriorly to
the outer ends of the haptics and move anteriorly, but not anterior to the outer ends of the

haptics and return to its original position for accommodation.
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i ncl ude hinged plate haptics with laterally extending

flexible fixation fingers. 26. An accommobdati ng | ens
wa@ewondizng to Caiml, wherein the | ens has exPenusmo6/061557

hi nged portions conprising plate haptics which include

laterally extending flexible fixation fingers at their

outer ends which are made of material different from

that of the haptic plates. 27. An accommodating | ens
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cmlls%'ri]c%ion, releasing the outward tension in the fibrosed capsule allowing it to create

circumferential pressure on the optic, creating the effect of additional minus power for a
patient.
37.  An accommodating lens according to Claim 36, which is uniplanar.

38.  Anaccommodating lens according to Claim 36, which is vaulted forward.
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body having normally anterior and posterior sides,

including a flexible solid silicone optic, said |l ens
whowy/ohave ng at | east two radially extendi ng pRCT/U82986/061557

fromthe optic such that the | ens can nove anteriorly

with contraction of the ciliary body of the eye, the

| ens being sized to be inplanted into the capsul ar bag

of the eye such that contraction of the ciliary mnuscle
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constriction, releasing the outward tension in the

fibrosed capsule allowing it to create circunferentia

pressure on the optic, creating the effect of

addi tional m nus power for a patient. 37. An

accommodating | ens according to Caim36, which is

uni pl anar. 38. An acconmpdating | ens according to

G aim36, which is vaulted forward.39. An

accommodating |l ens according to Caim36, which is

vaul t ed backward. 40. An accomodating | ens accordi ng

to Caim36, wherein the extending portions are plate

haptics hinged to the optic. 41. An accommodating | ens

according to Claim40 wherein the optic and haptics

are of silicone.



