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LENS BACKGROUND OF THE | NVENTI ON Thi s
invention relates generally to intraocular lenses to
wobsorirphant ed within a natural capsul ar bag pdraifiesostssr
human eye fornmed by evacuation of the crystalline
matrix fromthe natural 5 |l ens of the eye through an
anterior cap sulotony in the Iens. The invention
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. %ﬁe to function properly. One of the nore common of
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@Hrepn?e The 30 present invention is concerned
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presgrR Eziv%gtlion 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 accommeodation capability and their

placement in the eye. Accommodation is the ability of an intraocular lens to accommodate,
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region or optic, and portions which extend outward

fromthe optic and engage the interior of the eye in

such a way as to support the optic on the axis of the

eye. I ntmocul ar | enses also differ with

respect to their acconmodation capability and their

pl acenment in the eye. Accommobdation is the ability of

an intraocul ar lens to accomobdate, that is, to

focus the eye for near and distant vision. Certain
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An alternate aspect of the present invention provides
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pressure, relieves radial conpression of the |ens,
and stretches the anterior capsule rimto effect

WOF8YEFSr novenent of the lens optic for di BEEE$2006/061557

vi sion. Normal brain-induced contraction and
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relaxation of the ciliary muscie reduces vitreous pressure, relieves radial compression of the

lens, and siretches the anterior capsule tim to effect posterior movement of the lens optic for
distant vision.

. Normal brain-induced contraction and relaxation of the ciliary muscie after the
completion of fibrosis thus canses anterior and posterior accommodation axial movement of
the lens opiic between near and distant vision positions relative to the retina. During this
accommodation movement of the optic, the lens extended poriions may undergo endwise
movement within the pockets found between the anterior and posterior capsules.

Thus the optic moves anteriorly and posteriorly relative to the outer ends of the haptics
1o create a near reading effect. Importantly, it has been discovered that the optic positively
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xt?%? thlnthe b? perinmeter during fibrosis wth
m“%ep g@lant eri or capsule to 25 the
posmrekeﬁdea%swof r@&w flbfl¥a RROGLRSodiheht wagteaahﬁﬂr.shaped

halensmtglg S‘gwl thelensotlcall ned
Pl BFh B hrRRe 5l slender restiqqgy figgibi fxstion
fingetsat @@ oofer emirdfaiaerhaﬁ%piamb mlfhlme nemeieteRahis: &r @, Fig,. 2), the

two! F¥ali alsrlnt meq}ix@r L;xb_iacl} eg&ﬁha%ﬁ%#lﬁte %ﬁq@%%h%\gl T 0 from opposite

tapere SO as to narrow I

edggsefdhe rrypsstivebepiin pivte injthe Rlepe of th alﬂ@sn%ﬁubﬁwa&amswth the
radiﬁﬂlﬁ Sut€iend w@tofrﬂ@ p’i&b w@oﬂn € HotiYorkd “@bsibdiP %f the hapuc ‘T-shape.

l.ens fo t i C
S GRE ey e Rl (o B4 o B 4G Bt ccalarty
curbétamg thetcegirdh apis loﬂthf: ieng eptic tarebstahgallypiinal radii dddsely approximating
%o OBt O 8 lfor BESANERA ] APt YERRAL B ARG DS of e eve s
st Ryping dmplantption ¢igke 1F‘§d41 e lvgﬂhe ohE p@aﬁsmcﬂrwaélaaj the bag
deﬂBﬁ@&@hSptﬁlﬂ:ig&@ ge&mmamwn%rdtm Gk hédmhl FASEI6d pditions to

t f
o B CR 5D 3h b 5B e B P e o
curvied ontet e:nigdgwb:ﬁ mmcm hihis platvssmhfoon aptrhginiaghsioapbinnon

cm?rglgc%:{%ggﬁ%} g‘%p%der W' S e%%r I cat eg&%ﬂ;‘%{ e‘r%-%f a@icgfsgglnuﬂhehag'
Theijontep dreafs ¢fithe haptizsaheramess deplivrasinet thepeimetrical e valtand are

e Lo, ot amae LR M@%ﬁé@‘@ﬁmﬁ’f it Ao ple o
to e 0 an e . e en rtlr.0 ave X1
the cheh€eaRBie a0 el n S theE Mg A i€ o2 i o o epic
allgmﬁlvoﬂltﬁemcenmwmmlﬂm@gar e hi ngabl e anteriorly
.er the, o The extende

o P G R ¥ el foos S oty 7 SRt i than the
optif fieptiot adlree Mmed #q a3 frenagroet intvndthdomwazd tieiramieo fndsh@hese
relath@Rl dafroR gt orS Ogﬁcs fiex oz ivbCERRGHIN Hsiy td did 18 aBeommodating

pr|n0|pal object Sent I nvent!on to provi de
actiog, pfiedenspad faRdERD af papgumiensh mihgfgeny swedRtween the

hapticHinktis aﬁR@M\bﬁﬁthlEh &axxﬁﬂﬁh&a&ﬁﬁl&ﬁ&ﬁkﬂnﬁ%ﬁ@ﬂ oFthedens optic.
t.o the present invention
{apgrﬁd & Ipe \?vs,?)ﬁm e a er ﬁdjﬁce%gtoi tE tg:ﬁgi o3 sl sf‘ée V\;‘.hagy gl the caps».ﬁar%ag
pockets during contraction of the ciliary muscle to enable forward movement of the optic for

vision accommodation.
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Fig. 4 is an end view, 15Fig. 5 is a side view

simlar to Fig 3 of the lens in Fig. | looking in the

direction of arrow 5 in Fig. 2 and showi ng in broken
wORMTe%2the hi ngi ng action of the | ens hapti GCI/USZ006/061557

Fig. 6a is a side view of the optic of the |lens, and

Fig. 6b is a Bike side view of the optic but show ng

an anterior bow ng of the optic, ' Fig. 7
is a view show ng the |ens i npl anted in the eye
20AR gdens gmbpiment ol B0 AR 1S G HH afrpded portiohs, whic

‘preﬁi‘ﬂﬁy &Qphﬁs &Iﬁﬁﬁﬁdfzm ofiepitist Bloatatédretighiyas bmm:aﬂysae piece

[ s. of Fi "
ot et i i SR e’ i iche g BBLRS ot B e o
ancﬁ tbv mﬁeném porHens hﬁvf@@qifém hipgessg telr fmeninds P‘%ﬁcet“dh?:?@lc at yhich
the 'e&dcm 'b@lth'oﬂsgar& Iﬁé atﬂtéi‘:leﬂ?laﬁ-ﬁgﬁrﬁcﬂ feidthve td @B Spiid) ke

e BT, FeLE RO a’%ﬁﬁi}%’uﬁ?fﬁgm ste

outa:csh&mftm‘h@ﬁepmcmdatl ng I ens | nits axial

movenent front the eri S l.on of Fi
t heSTATALEI, it %%gmi%ﬁsla?ﬂ ef ﬁwgﬁ IR 4] pedy eﬁmfmd

accsﬂﬂmoﬁﬂingdﬁnﬁ.atlve haptic confi gurat| ons for a lens of
the present | _ ESCR )
EVBODI MENTS

| NtEAAGHE aérs;keem& @ev@@ﬁ@!’eﬁ'é ﬂﬂoidﬁa tth CheERGR mvea@m,
invention is shown in detail and which replaces and
peﬂﬁ@ﬁh@ﬁvhévﬁﬁﬁﬁwﬁﬁhatlon function of a renoved

sl w ens. The lens 8 may be utilized to
repl ggye%?kgg a natural lens which is virtually

t otHt.ld\is sedrgictiéw,e, such as a catamati om natural | ens,

L
arrgr ﬁ)m K andEh&F0T wemgﬁea” Thil SRR 0G/ 20650 ﬁ:e lens haptics,

o TS S Pl B e ARRER N £ B or e o
butislﬂw:wmﬁm&bmmgbfﬁzhepnmventl on can be utilized to

correct. refractive errors. re accomodati on
forl{‘%gr’i‘,%ﬁ"fwl YREM IFRcdS 46 ’i"f?g tg%r who require

r e i g agd @&%a&eﬂm@eﬁmﬁa{:@n{spr near vision.
Fig. 10 is a section view taken through a human eye having the lens of Figs. 1 throagh
4 implanted within a ﬁahual capsmlar bag of the eye, and
Fig. 11 is an enlarged fragmentary section similar to Fig. 10 illusirating the fmitial
placement of the lens in the eye, and Figs. 12-14 are sections similar to Fig. 11 fltustrating the

normal vision — accommeodating action of the accommodating lens in its axial movement from.
the posterior position of Fig. 12 to the anterior position of Fig. 14, and
Figs. 15-17 show altemnative haptic configurations for a lens of the present invention.
DESCRIPTION OF PZR}E'JE*‘ERJE{E})j EMBQDIMENTS

Tuming now to Figs. 1 through 4, an intraccular lens 8 according to the present
invention is shown in defail and which replaces and performs ﬁm accommodation function of 2
removed human crystaien lens. ‘The lens 8 may be utilized to replace either 2 natural lens
which is virmally totally defective, such as a cataractions natural lens, or a naiural lens that
provides satisfactory vision at one distance without the wearmg of glasscs but provides

- 6".
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S5Intraocular lens 8 conprises a flexible unitary |ens
body, including a flexible biconvex solid optic 10,
whi ch nay be formed of relatively hard naterial,
ly soft flexible semrigid materi al

wozﬁéﬁ@%&nz\gfl on of both hard and soft materi al PC@SZ&}’GOGES”
of relatively hard materials which are suitable for
the | ens body are nethyl methacryl ate, polysul fones,
and other relatively hard biologically inert optica

saﬁ@ét&%’v@kcﬁn ot EXANER iR B8 ontpHvheiRsds aledbdrd e Fyr é&ﬁple,ltﬂe

materials for the |l ens.body are,silic r
accpREPHSPE BRI LIRS AP EhE G oo SRS Sorrges and
restbie@b@gintabtioh fof perkons i theiainidritsen ollkswho require fFting E!FPE;SS or

3 cludes.the central optic 10 and T-shaped extended

blfoﬁals?{frgﬁagvﬁmpl ate haptics extending from

di anedobulacibis)t @ppoBbet flaidgesiefy letsdody thiciudinar flexhigbiconvex
50119 %P\‘flcaﬁ)t %v%(gh i %@ (}m&Eé aF {gﬁrﬁvéﬂf ROE hretidt, reTﬁﬁzeﬁ%%ﬁ QEAOk semi-

aCé ant erior surf ace
g matenlgr b Lo T O ASs FEHHBR eLpat R bard

matémg%ﬁﬁh A sl for il Yorb BYE ﬁélhxamgleﬂetﬁnfbﬂaté,%lﬁﬂfdnes tind other

el Pt oL TP gpRisk e ok e AR con
matbilt bt o xdrs Bodnate Sipusi bsirapssaherobbilemdiripincl alber fpble

sen?"h%ﬁtﬂugqufédupe it tﬂg&ﬂlmﬁ <4 at their outer ends. The

ched at 14b to the outer ends of
t hé&hplieat Géﬂc]].ﬁleﬂ' ﬂE chitrfeptis 104nd@yshined ghtended @orfions @mplaig haptics

exteh &Ffﬁloﬁfg P@Jlte edges of thd Bﬁ]c%@%rﬁm@b@hﬁﬁlcéﬂz ATR)fixation
e I na ‘?Fo@ soastona%ﬁ% L(F‘” g)éwm
fingersidr fP@F@ObﬂFéF e LdEito ) G ARFEORRI AT B0 B fRYT Ay
suit@1€lcFPurh 3B =8 spiieicdl. The Aot préfambly bhengldrgddesds 14a as best
th@p tge.cfdi'amster of the optic 10, and may be
SO BSTET eAt1Y flexible for major portions of their
| engik: lﬂ@uca' hlehle@ higic lﬁbniﬂ:&rsrm yhabk 02 hntiey inogrlepdsiniied to the optic
pOStS?%I &er l%(eeregdsa g,r.{d ﬁ}a’ngn B %ﬁ (?:t%ooi)g é4 Ehﬁ&u buﬁertegd; SFhe

and oppo IS rmv e ant er posteriorly
finges| mmmwdah@bdmt@rou@m gadsef ﬂFI?éatq#éBt The fingrppl 4 may be of a

d:ﬁ@: gtfbg{ﬁ%lgﬁgﬁngpbodl ment illustrated is constructed
I aresilient sem-rigid material and has flexible

m (e bartie plaitisdR Hhayi be lensdiodding] b erspriso 86 A IEOR AP Pidih toward
the:PLﬂ&Peidsl& Ay HabE paRlid %daé)and-'ﬁﬁ? hBAQL Wit BFcRghc &Teir‘kﬁﬁh‘bh less
gid and are f] eX| bl e ahout 8 &n@e anggrrl orﬁnxofthw
‘hﬂ‘hﬁ‘adﬂﬁiﬁﬁ‘@’éﬁ’ﬁ%"r mﬂcﬂé’r%mw‘t%@heé* BHETRS AP EATY °LE
leng@i30ViMe bfiticd0gs nﬁyab'fhﬁﬁa‘ldﬂymgésosiﬁlt)dy eclitbenethe B;grl?ucs 12, that is to
LOOMES ér‘c{]obl a;ﬁegor andasg 1&;}% Mtgli:be(iﬁ r BRI i hptics. The

S8 OF PheSantert or . des and ext end
prefamediens mﬂ@dmeﬂlue‘mﬁﬁsi @FO’FH@W&F&@F %Sﬂtﬁﬂh‘ieé% -rigyd mgigrial gpd has
ﬂexﬁﬁ@elﬁﬁé& 1P&8S &ﬁ%ﬁm@hﬁﬁd‘f thet HABH Q14168 E2Sio 1igk dpttie 10.NThe haptics

the anter.ior side as en in Fi L.CSs
are rpiptiygly rigdapd B‘F‘*é']eé‘ﬂ%“iﬂbb"t“h e Iﬂlﬁ%jeagtefa‘%.’ %“%[H%’es‘e‘g%f % ‘?fa{&?e to the
optxélﬁd'thf.lﬂﬁlyefs isBswitinRigt5. Ossedfingeh &3 op firmed Py grooessdndte Eigg 1 and
relat ' fobBUtaRE b bxtdnh kS bs RS Bfler end
3 Whmrl:can 5%‘1\1/%& ern %IOP%‘?‘QQ?DS?} and t helxr nhlan ess 13 Hones
of therhaptEfy @ggg]ézd I thepresspiis Wdaqggm ipggnt the grooves 13 a in the anterior

sided0P 44 L6 GT I 1H22aH0/:06 lﬁ&%xmaadbsmenesmngaa 18 iethe pétkstior and

axi s of the
postERr UFBITHRPT T aR e SR PR BT 'S 0T Ot B e e e
illuspisd erFigrs wishdie tiec lonticf12tzné tﬂqapﬁngeslm dispaspdinya common plane
hi nges creates in the hinges elastic strain energy
forces which urge the lens to its normal unstressed
configuration. 5Turning to"&ig. 7 the capsul ar bag
(not shown) includes an annul ar anterior capsul ar
remmant or rim22. The capsular rim22 is the remant
of the anterior capsule of the natura
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| ens which remains after capsul orhexis has been
perfornmed on the natural lens. This rim
circunferentially surrounds the central, generally
terior opening 26 (capsulotony) in

Woczg%@g 225? bag t hrough which the natural |ens rnasmwmm57
was renoved fromthe natural |ens. The 10 capsul ar
bag is secured about its perineter to the diary
nmuscl e via the zonul es which are not shown. In

mansbe%e tg B gﬁ# HNSEEE5538d 05 bRfoBns{d0 WhtHe fers @ohﬂm{sineﬁ&li n

I xation fingers 14 of eac

um@s@meﬁwwépwowtwwwda%% ?@W&'ﬁ 15’81*‘%“ hinges
credSh0R SeingtEladtic SREH bhotgy foaset ivhich ik hel@nsitoits hgmp] wusigessed
f the plate and substantially flush with the outer
ConlEF %¥ge of the 15 plate. Wen unstressed, the
fi I’W:{ﬁg bFig nah@farpémﬂahg ynos sHoaingiatludes aalahgﬂaﬂ apteougepsular

,.-emﬁam U Gl b LALLM Ll ¥a,gg{1ém;capa@@me Hrural

roken I'rnes In
lend whgexeg:am aﬁqzre:apsylc@pqﬂ b;.s basnpprfermed g ’f}qe @,’ﬁuﬁql fents. This rim
cirduirétia iy ermuilﬁs ﬂi@égnhﬂ Q:lnéxtaﬂﬁ rokRd kxflerid? Opdnidy queipsﬁlbﬁﬁ:y) in

posi tions, of t he radlall outer
the by rcbos st~ e B s ES vt PRt AT 16 el B The
caph@ar®ag fs@emawbsmantpeﬁinbayr dhescilgymmsple viathd zonglen which dre not
shol) the axis of the optic 10. 20As expl ai ned above, it

I's” known that the present accommodating |ens noves

antie etrooym:A noktpesd sntechdwyn meblad linge int Kigt tbe Gwaton fiogets 14 of

eacﬂ la{el?:g lﬂaﬁtéxﬁeﬁd l&%@l rﬁlt?ljfp s"ﬂ:E ﬁﬁgﬁlﬂilx@l gdgc§ of Be respective

eat e a near rea been di scover.ed

mn@hé@hﬂﬁeﬂ@@ﬁ*%emﬁmap Fﬁw@§mBPﬂ%%Wé@§HWF%PFGPF?“MEQ@‘fﬂw

platef d&.gn lﬁ&tx@é‘sb@ rﬂﬁ‘éi‘ﬁr[g%ﬁflrl&?dbrbiﬁfaﬁlyl’mﬁgﬁtoe sNglﬁl!:;L/ ®Bwed with a slight
abi a i s the, opti

rad’ﬁ@"? ds‘i"%fa gﬁﬁh‘)ﬁm n% d| agrognm% OE lI%neSQ'ﬁ gs.{)g{% fingers

14 drélagerdiymekilizg ttp fledbles trastillyor efHRpitplasts e ﬂ@pthﬂ?}{el gingpsitions

of 151% %?11 twvhxc!lghe' 1§d1£’1%1 61&%%@5;45@&13@&@&3 Bendl 89 dagestori@Hapiic plates

or war VI treéous pressure and capsul cong T%Ctl on

12 copfoam iR RHELHE A PREOB CTola P! B¢ Al PR Pe 10
t ha{ 9&3 e\%gllaﬁgg S5t Neis @:Qt’nkrﬁ tt.b)ft e ptteé?:‘ﬁt &%ﬂ:ﬁﬂ&aﬁh@ TdnS BHdves anteriorly

e I S created ﬁlﬂ I ary ﬁ
and@eﬁgqur%ﬁ%wmrlﬁéﬁWF%q Yeptis laes Bffgred s 5 w createa
neaZiRiiThesrrdch qshaalbleammgvaeai ﬂﬁaheqdlcpﬂeimrﬂs@r Bends Ameridaiyrin order

l.ens opticg.b asi.n
o PR S B0 B! D 00
statg ah&Fig. @f dxmr@mmamaay 1llnsmtss B bmorfd@ﬁowwf‘&a't qf dhproptic 10
Itse}?\Pﬁ endhiXveAlmads REABES ﬂeﬁlﬂm&{wﬁﬂ%ﬁ@ﬁﬁb&&uﬁe 50 oxsgr

bendi ng of the optics 10. These way
o Ffﬁa‘ffﬁéh“o‘?e&ﬂ’lﬂgﬁf AP o GRS U B e Sy of e

patié€hit $ REL GI'IMQ whipige ifbdadd Bgcidnmy thRetle eaisirotion] odsaltihg in 2 relaxation
of t}%er%ggl:)].rm ?‘ éﬂ) ing ee%ﬁ-tv—l gglgssux%rbq ﬂke%:mh%%&é ﬁjp{éiea;%ha tension

on tROBE QAE mln@rm@,@@@emm%m y creating thecefipctegf additipnal minus
pow@ﬁ@pﬁgﬁaﬁgnthe |l ens of Figs. 1 through 4, .the lens 10
nd haptics 12 preferably are silicone (NuSil
NEB@p@@swaﬁdmt%am t analygle shqypg bedinerd psptics 10-
s shoREmlRY d’iﬁ%rﬁ‘ﬁ eht&lc@ bmlvéiﬁﬁ’n TI'&af) et vigibn, and

T thick gﬁeets and is c en1ca|| C ,%p tiﬁﬁ?ﬁh

dingrapy (Rt TTat) Roegamotatisges Yeidte sl gy o e X

diffdiéifee ar c@ngecin pbReickness up to 1.50 mMm 5 and preferably
0.46 rumto 1.32 mm but these val ues can be changed
such as increased or decreased. The haptic plate
typically is OABrm at its tfickest, tapering down to
0. 25nm adj acent the optic 10 interface and 0.125 at
t he base of the hinge. An exenplary thickness of the
fingers is 0.13mm :
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Al ternative enbodi ments are illustrated in Figs. 8
and 9. The enbodi nent of Fig. 8 10 conprises a |ens
28 with T shaped hapti cs and includes an optic 30,
fixation fingers 34 and hinges
Wolr}gﬁg& of Fig. 9 differs in that it has anp}%ﬁspéﬁﬂglsm
fromwhich extend three haptics 42. The haptics 42
simlarly have fixation fingers 44 and they are
hi nged at 43 to the optic 40. Figs. 10
t hr gug Epelﬂic REAMpIE 6f G REE MR i ehritlghushe @etnb om Sncﬂfapﬁfhieu

S S R Pk S SR R TR AR

500TETR The pelybdeib osteinpdin 08P n@ﬁ@ﬂaﬂrﬂeﬁﬁ and leﬁ@ﬂn@ﬂlr esehed to the

shatp,@ﬁu*;@a%& GARY £ dod 3. OflettiReal B5tY @l hak £BSn aga&ge fo 1 5@ mm
hrough an anteri or h%enllﬂ%lnthec | e or ne

an%w%ﬁiba'rﬂ mgyto dZ3aup BEtdhire VISR e dhigg (R
dedr@Réd. cn'rfe@u;bﬁrplaa@@whm B0 SmOT atdia ﬂﬁc&bﬂnhpmmg dovis tafb2 on

adg&%r‘r&? r)?/il us-xtexq?ﬁe%lg%) 1&? gﬁher%tsé bﬁe A 9lagintg1clmess of

ear, often
ﬂwﬂb@ﬁﬁna)ﬁhma{act mhlch is cured by renDV|ng the

mat Mte g enllggchl%%ntg re! Jﬁus%tgﬂ mqfi%sag Huf 9, C‘hﬁl embodiment of Fig. &

i ntraocul ar us tear circular

comprirsut lrnedswith T-shensd hrmsichend includes v PRESS Ot kepbirsy- fixation fingers
34 %EH ﬁﬁge@ B3 CRRSHhES ﬂmg 9@:@@@&&% lit)ha@ézfdi:ﬁl: a0 AbMavhitH dxeend

thr?ﬁ I]aeiacrs 4,2 a"ga\ﬁ?%s 42ns11nﬂ@r gl a4 ' «}és %{I@n@txﬂe rmc’ﬁmged at 43 to

_thewpfisdd.e. The cataract is rennved fron1the natural 25

it Q0 RHp G SRS D R e OL e iteot

hwaﬁmmaahmymuhtmmmanterlor cornea 52, an opaque sclera

54 h ' h 5

eye'i)n : %ngﬂgg 556%%%%#%%56%@%n§%% tgﬂ%ﬁeqw?{%yéghme
lengmetrx s bace wmwdﬁomhﬁﬂahb‘elﬁbmapdu@ of dpysub through gn anterior
OP%Hgnggm%ﬁsn ‘ablafiriok| B i) R cask b o @RS @i

Is t estruture nat'ural | ens of t
cirqaias capsuletPnpe prefaRSHITAt X tASAORH cATER Sriesabiraliens matpe which s

norﬁﬁnir bftitaIkscias, 6mrbesdnﬁe@ dloady iRabmBanstitet Whikh & ched by -

een perfarne atur ens |x has been
'fe“’r"@wﬁ\?g ?ﬁl‘?ﬁg aﬁ‘ﬁ% P {Pl Sf@““’!' cg%ﬁ‘e Capsul ar bag
60 (Ddiﬁihwi@ seaaaram Uh;&ﬁloﬁ)ﬂiyﬁﬁﬂ @psub@aisis, Aroll & eain teranterior

and a ost eri,or._capsu
caspiT e £Pon gLy Rud P BREh S PR b Uil odeed
c:lrcahan uj:famgan &w ceutet ofitlee @@ﬂnodeaps'de 32 %ﬁwelﬂ remqyed ﬁ.@}l the natural
J;Pgeaﬂ, Eﬁo&&ﬁﬁ:b‘ b cémeocs@ﬁe WheMye includes
vxo 2007/ BT R BT R ha e %a mang
an ‘m‘f*c‘t‘b{é’b&ﬁ P8 coBiSH 834 PR ORATUE FRLeTR A1 OF lﬂﬂéhfgdwf e

' ret1ﬁ£5%ﬂ'iﬁe el HIixi€ aa&wlapsnhe KapS60Rbint dertrig and pvirechseavity e
behglg ﬁ#er ll%e ﬁ% Q‘Fcf w{tll'x H;]e -Iﬁ(lér\l;gt%’oﬁpﬁdn%rl ¥he éﬁ@%ﬁ&%ﬂ& 68is the

cgpsu I'OU anterior openl
stro¢ioees deotabmalleris pf ﬂheyeubvs@ s drtaqt iribinghe wtiadRr peontinuous

tear bbb Abar c%mo%fsl}és VRS pRir&ivc Usd He hAMRYRE hiBRbidRen
natural |ens. The capsufar bag 60 is 5 secured about
““WW@Q%%WPﬁ@?@FﬂFE$the ciliary muscle 68 of the eye by

Z Rl 88hedfAr bag 60 mclud@&yﬁzaablaamﬁmnapﬁmmer AR 678ind an
human eye having_a_ nornal una stallln

clas O RySLoaRaHD PP SO PP o 1 B Sy ol
crevi@llikeahl-@sa0165 (iee: CFiki &) yemicﬂ'xenmfanﬂ hesteripe cdpyulé.N€he capsular
brain in response to | ooking at objects at different
di stances. Cliary nuscle [S[axation, which is the
normal state of the nuscl e, “shapes the human
crystalline |l ens for distant vision.
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10 G liary nuscle contraction shapes the human
crystalline I ens for near vision. The brain-induced
change fromdi stant vision to near vision is refeued

conmodat i on. | mpl anted wi t hi ctIJ?(%
wozg 7205}?22%: bag 60 of the eye 50 is the |lens ACCa! f0?119557

to this invention which replaces and perforns the
accomodat i on function of the renoved hunan
crystalline lens. As noted earlier, the acconmodati ng
'6E‘isf :ﬁ'@:%}&}ﬂft o fifd SnlZRr Dl AR hrdi Gond %ﬁ&@é@@ﬁs et her
nat ur a ens IS virtually. total def ecti ve,
WPWFPW&b@&tPﬁ?fS@tEG% et foor s msfs“%lfvﬂff  SpEprEds &
cen&:h n&ﬁl@/ﬂodﬁﬁarﬁéﬂdr Sf)éiﬂtgﬂ%}(capsﬂmeiﬁyﬁh t'ﬁm@pﬁilleetbagl theough which

wearl n
o b lpie iy o 7 B ERGENAT G SRR G o i capeuter og 60
Se"‘g’b‘h@w@w@ﬁmnmnto the¢ibary emeclB68 oftheryedy rprulesat r al

é){ &%}é gﬁc%;?ngm{ d lrefl)égr}]%glggg n‘g}a?lla%gg F RoRal Qv.lr@én%rystalhne lens

pOSI
mVCész @utonyhtic Mtr@mop @1' a@;lstqygtlgtpné alpyagion oﬁqg @.ﬁquﬁe of the eye by
the pﬂ’aﬁ'ﬁ@ﬁ: %_Qnsé iorl&ﬁuﬂlé‘at %bﬁcts e d:ﬁ‘é}@ntfdlsﬁlg@éss Cilﬂarﬁﬂlﬁscle relaxati on,

tly fl bI di al
i o g e e o el B B8k
Cﬂmiy infilsc1e bntmatitinadhbpes tigthamare chyetalliof lehdifor idan gigios. ’ﬂwd:ralh@lduced
¢ S%g d&igén Qfsmms nDARES & 10128 % as&%géagh
I al on the axis«

to a common circle center
of Iﬁlﬁ&nt@cptvitmn%e Apentaribagb@ol thngyetShds thetess B accoiiingly dhis

mv@g& &*Jgfi Rhholbing ngxf:ﬁ-ﬁl\ﬁgéel ah mzﬁﬁﬁx?ﬁxﬂ@tfo%‘&fﬁﬁ%ﬂn&e’dthﬁmm

, ich this
crystalline/lenss Ap @f’féﬁ ea;rh%@e G@P{Sﬁ‘éﬂ"é?‘“ﬁdﬁ“@ﬁ“ lprjensmaa;
mplsuﬁ%rﬁéra&mﬁm fenk m&hllﬁwﬂﬁa@rﬁm defdctive, hﬁahb@g chtareogdnatural
the anterior, ca
lens) e dgRRT i"i’l’ﬂ Wagglpgﬁe? sﬁ’ggfgcg g’%:sé “fgonef OF - pT ¢ Factgl?r%t%e Ygaring of
glastds @_uﬂ ]‘._Eﬁlﬂdas Ratidfeiqpp mstqn@nars'ﬁ@mstawe ity whet glakses pigiveorn. The
1ensROdHde ﬁg gél fal hﬁﬁlﬁbo%h 'ﬁsbl&d'e%teﬁééd%&@nw Ihat@ Hi;ﬁ{eg oF

openi ng hown jn

oxicptjst PP dimetaRally PPRSES $gpOTIRwYe 1ot i A Shovn i broken

<. linePRIELY] G ARSI &e Merﬂﬁy rsﬁhédﬂg fleAiPRUh AT Ghe tapd plles 12 to

ost et or Sl.de t S
il FRRE BT BT 9718 b1 i e PP £k el SRS Rkt tho ona
edgcloé the hejptal dlatesoit cenfoﬁnmsm‘eﬂlmh e cpremgn tirdly qumndh%ms of
e @Skt ioned within the cul -de-sac 65 of the capsul ar
ag with the outer end edges of the haptic plates 12
an8Vheh anlapging ¢hef lewgje i eve, thecildmp gwsqle o5 efithe gretippasplyzed in its

rela;éﬁ@#en&oluggﬁlﬁgy 1AGRKARE tﬂxbﬁu&m&s tRA@pSilr AL 66 RGits
est seen_in Fig. hi s cul - de-sa !
maxpgm élemgfe{ hererlefstis wserieA ?Elei’&g PR diepategior fpgsufgopening 66
and {j@fﬁzrzd InQ& IS BEWsd dif the malr?ﬁ&s 12, fie plabeindnt gf th@ lent in thdy@sition

ef lec Si ti, e .
shori T Yo HORRPUR B O e A R ik e popils n e
bag, kagtoln if Figghk: sm:ztaogren@rcsrdmoé ﬂ@é@isgfa%ﬂiﬁ glestiqpoyigrior-cepiyfe 64 of
the c'.;i 1afHle gl%l’iﬁ@ éf@‘lo‘r si‘d@ oﬁfﬁ@ %@I)Iﬁ'icyl 0oCe msﬁéseﬂ B‘ﬁ:ﬂ)ﬁ@%}dﬂﬁlty to or

e capsu ar ns i f}% % % %gmg Ao oa

con%css fbh@&swﬂﬁ’éﬁpﬁﬂ% T ﬁaﬁlﬁﬁy & g Eﬁéﬁgﬁﬁ R
withint the itﬁhmsﬁfaﬁea;apidlﬁ& hhgwﬁh fhetomter end digesoef|tis Hagtic Paigs 12 and
T
wall {dsdest seen in Fig. 7). This cul-de-sac wall deﬂects the hapt:c ﬁngers 14 inwardly to the

positions shown in broken lines in Fig. 7. In these deflected positions, the end edges of the
..10-
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5 bag without signifi c/antly def orm ng the bag.
During a post-operative fibrosis and healing period
on the order of two to three weeks follow ng surgical

Woiezg;lp){ﬂﬁ%tlglti on of the lens 8 in the capsular hag .8

ial cells under the anterior capsular ri m&gl 61557
of the bag cause fusion of the rimto the posterior
capsule 64 by fibrosis. This fibrosis occurs around
the lens haptics 12 in such a way that the haptics

[ 8000, S . i3ke WEARDEA. o BY tARIG APEY L @atBR%r #E cuf@isac wall
hap???]%a %?Jldist{g%haﬁ)g‘r:%{ egsgﬁerfos © ?é“}“ﬁ?) in the fi brosed
to apmiraely a¢ntet he 1atsdn HepsapRiar bage selinif sfaed ppbsbpego that when
the Fm&lngﬁcﬂe @8 %%iafi}‘z@@irﬁ&‘}elﬁﬁiaf (s@ifc, tHaers @RSinidie d;ﬁ@lasm 60 with a
~ln order to ensur roper, fo i on .t he ti .
SR 6% o ARGy BHE B ST T BT ey PRe 66 i the
bagetithbairsjgnifitasilyeiefomingabs bagn during fi brosis,

sufficient tine. nust be allqwed f fibrasi 0

¢ o BGPTSR PR AT ARE PRI (P gaes 4ok 1o il ok
followiag hergicd ifaplaneiitrsof thy leheXkindhatapsudar bhg 67 epithdlial ceflyander the

antegﬁpéakalg&[rﬁé aic gigtgépz@ ks dysd Hond HRROGE Sodfshr bhRABBY by

111 Nk S ular bag 60 s|i h“y'n't&?{{gdﬂa'-
fibregis ot Frosisreepyrs gm%tbag@s &8ss g%‘é’ Wit hveh © haptics are
“shiAPRbAG” 8 tHeR@psuli Baelp badthe ﬂl:?:thf] fotk pEckeSGIZEFig. 7) in the

opRosi ng, endwi se conpressi.on.of. t ‘
e B o e PG P e o L 13 o befion s Eer e
lendih dreeyy. pvder tdyasine povpeploreatipd ofifhe hgpticirecizsly 4 agf prefent
disl&?éﬁrﬁn SEnRLES it s tudd10 EShirad dbnSufih£Hbro s, QhtHCRE: @ ust be

m ght occur €ither forward]y or rear vvarg]: Y The tf%tSfr "
alloged G FBFosE SpRGPp cPPRieEon BURIESOTEG RS ey BpaPIgte 0F om
relakdiestddd atr@e.tapti cs and thereby prevents forward

flexing of the lens. This_fibrosis-induced end-to-end

Corfip EASIBHT 2 EHIPKS EHEE S S sty shrfpks s capsalar bag 60
slightfit i@ fith 4deal dirdciop rMipetrifiopaasmicinesofittt sheinkherptpping pbthk &itns

.n . the fibro ti ol L O8):
v oG8 k5 Ul SR8 5.0 ) ORRIq 6 e
flexfthedewssit s hinghsd 3layd theeebp ove dheens @ptinHQ leneghe pofithy fye.
Uni&RRaHhiAla, it MAdf dtfe IbRSnipRNechiaRhd:G6rwhiilf aUSASrardly. The taut

r,earvvardflgxm of the |ens f+oni\|thstin|tdtﬁl b vents :
anteggeGapFUaT T} 04 pyyies rearpaTaly 28RgiiPe PIAT RERUcERY Y5 HRE
forviaedSetigppdfitesleds? Thisditmesieindurell end-wrinl pomprgiaion dighe etsdymot
Suféé\:%lﬁlélio QI%T]EQ‘Q g?% ﬁrc%gldﬁ{méti&% 0& ﬂ{e%gﬁucg;ocltétﬂ'x% fi?broﬁa nL&h@ Oor Cause

_ 1cl usron rosi s, the lens occupies its |
dislesgtioneafithe lewso Apeardinelyf coftivise camprgpriqnail fherlens by dipeosis aided by the
mar@ﬁﬁstﬁ‘lﬁ& og g@&%ﬁﬁéﬂsﬂlaﬁ%ﬁia@ﬁﬁsﬁmﬁe&m@i& c2 Bﬂﬁéﬁbﬁrﬁrﬁrd ﬂ_inng' of

capsul e 64 and, stretc t.n1 s capsul.e e [ . e
the 56 B0 s i) PO £ BB AP QS g A A BPgaies T e
madb sefficibaiyogid that they Wilhent bildkisugesthe faras ohBeriosis. ofst the conclusion
of ﬁ}:l%gs,l tﬁg%n.it g’cc{rl#ig‘s i%I %tst@lq&- \Hsﬁbﬁ) B¢ ﬂg.slbtdrﬁﬂain platdas S5e8

accomodat o in 4 nor mal - human eéye i nvol ves, shapi ng
rearwirdiytgaingtipredstie posierior Fansele b& Ard Hipteher tBingepsple rearwardly. The
post&gﬂfiéﬁﬂﬁfcitﬁﬁ A8 4 BharatlagR s fbilte of thk ek y THiH pedtRiod position of
brain to focus the eye at

the eye byte. .
the Igpsriy @%ﬁtﬁ%&sﬁnﬁélgg’f‘- Ciliary nuscle relaxation shapes

t hafadh H(_fc%}nnioaitﬁ)n:s&ﬁ Qbmthl Sl eyinSlohes siaping af the mztﬁml e
cryst%ﬁglg Ee%g L}Ir gur%onslzlpt%pceogtrztzcrt]ign Qg r% a%iltielneo? ﬁmefcﬂ{ar)n %Qgclevdf%eoege by the
brain to focus the eye at different distances. Ciliary muscle relaxation shapes the natural lens

for distant vision. Ciliary muscle contraction shapes the natural lens for near vision.
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-11- WD 2007/ 076219PCT/ US2006/ 061557 The
accommodating intraocular lens 8 is uniquely
constructed to utilize this sane ciliary nuscle

the fibrosed capsular rim62 the el
‘Vogg%nglor capsul e 64, and the vitreous preggﬁ%hﬁmmmaﬁs7

within the vitreous cavity 61 to effect accommobdati on
nmoverment of the lens optic 10 along the optic axis of
the eye between its distant vision position of Fig.

1149 arj:c'i) g Sg%nﬁ‘do IQH&I&CBSIE {1 PEonkintbiedkd vld i same

de forn1t tic to further 'enhance near ,Lvj

i
citiey s pvm tb«oﬁlrrﬁ@d SHSHTIE 63 e LERTRTNFRE T f o e
vitrdoRh eteBrel Withif WelvitfapudRASTY €5totfizctRetomeaddation bvetiteet of the lens

| e stretches th ar
o PR LR T e BB o

visi¢thysitiou bf Eignth 4ndon d%fpmp@ls ilemp epricdp Swrthss enhanis oA, WW Thus,
whelh%fglm{gf ath ak:?&:tsﬁe E@%rél@ﬁﬁxésaﬁé ¥R InYuskies 64, Relaxation of the

posterior distant visio osition of_Fi whi, ¢
el Se e FRFE: v 60 L anes el paf i i o
rim 62 & e fad! anﬂﬂﬂoﬁtof ]y(ﬁitioﬁ dishessgiobeven| Thp tamemofefiedipthe lens
mamrg 10584 h& o i BfiR8k As%%’of?&hifﬁ dnﬁaem@agsdc@%ew

-t ovvar rce ens. \Wen | ookin
capsade & in etetchsd mewarélu @ﬁatae teythe gererahiplene pethelfipigsedipptic en
portin@i vy thOIRRS drldGheict exGRIH BR)3d biiefoedel dn&lieyleﬁBJ m@ lookirgSat a

C|I|ary nmuscl e contr Ctl n. has t e three %m%&a Cluscle.

neapeenEich 457 h@o‘i‘ﬁ@nﬁ F8oitiE PREVACPS BT Q5P axrng
ﬂmihﬁmpaﬁeﬂbahmhagmeﬂsandnpaﬁmd@ﬁkaﬁhyxwﬁggﬂmmmmmﬁcwww

Sy & PR 39\ ¥h&reh
pres ggﬁ,prgﬂggg Bl D Ehtar BSARIM pRo G bl o RARASE 58y

rces on f the | ens haptics
exerfjig APROSIDE SHIEC LPRFSTIED &5?&5 o415 s it P IR 12 with esultant

endWRL PonQr #le6hsC RRR R of WC%ﬁEﬂﬂﬁrsycdn&my to relaxation of the

I f th
omIFR i HOG R PSR i % ROy S pteas BRI b
combing® Farerardftoas\iarcel exziriad of the dens bx @mtrea!wmdlyt slﬁemhfe#wstbyor capsule
and %%J@ﬁéd‘@&g‘% cﬁ\tné%g'&gtﬁg tPRsh Bl 1k GRRRY R1aAPcholiRezeneral

ncreased vitreous ‘cavity pressure to push the | ens

plank of thafiroped bipdie ewoerionetie 2y yemen é‘l’°°2’é?“15‘f‘%ﬂ?é“‘b‘1emﬁﬁt orm the

positibR6O8L M 118 el ifieRRAiapOickbBMGdatioh pasitidn i Figal 3.
accommodat i on nmovenment from.the 93|t|on of FlgﬂgﬁﬁﬁOT

t o In Wit iptgrresdintelpcs PRIEAORRBTEG 815 15T S1ay oG ¢
umpla?mr, ki #hB efidsl TR 1B Bapi R 2BC Bl hibgad i3anaytestitposd sulistatially in

ub tant| t or _u
o coBHIS PP ARG biie e 53y @lacdlRIARG, e afchEs
reardtbigiyosdiht sum@mmmSmn pfithey 1@@§)Wtfp¢f@ﬁ@fﬂ?§|aﬁ*&¥1°lt cgpsule tends
to pioﬁsﬁ%%ggf 4 B NEroe BS RMers O HAGERRATRS BkicRRd vitk6ud @w@
rearwardly so that gndmnse coqgreswﬁ R
presgife a1dshe quﬂrélémslrf%f plfie EFetqhRE POSDGF B gropt ”ﬁé’%ﬂmm
this b oBi'hQ dése@aza bhEaRYEth hidekibitigraaay ar;eorﬁmmalmen memanent of the

t d t OW e
T

optic@iBw the araginguh irotemt@htor quwwgn@@wenttthﬁ thingpiie & defprm or bulge

forwh BT BLuOH Skl -BlndR 7O 8x808 oBhé glﬁﬁryfnﬁfs% 68 in response to looking
accommodat i on nmovenent of the | ens, hou t he éﬁ”%

at a gigtapt SHATS|TROUSRR/RE VIEGPREPHY RIFRIR Sﬁf@@&cs SR e e
maxBirh Biaftlelef)\Wnd Rtores the anterior capsular rim 62 to its taut trampoline-iike

condition to effect return of the Iens to its distant viewing position of Fig. 12, During
accommodation, the lens optic 10 moves along the axis of the eye and deforms. The effective
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25

30

30 optic to have the maxi num potential for forward
nmovenent the thin optic to deform or bul ge forward.
Subsequent brain-induced relaxation of the ciliary
wOoBdGG0762168 i n response to | ooking at a di st@RtuSsRAR1ss7
reduces the vitreous cavity pressure, stretches the
capsul ar bag 60 to its maxi nrum di aneter, and restores
the anterior capsular rim62 to its taut
tranpoline-like condition to effect return of the

poveB BBt Bptid iS sdlceddd the/brEmiis\ghaf@s fobhsiicdfindight bt hoving the optic
Dugi n %5 accg)mmdat j.on tIQIgX Iﬁerrgsftgggﬁ.c 10usr50vg§ the increase

akﬂﬂtﬁ@gfﬁ%h%%F Y SPRATEORRS TRRF TR POPRE S RRSEF s 201 VR

in VitloROGTIY HESLERET HWBR00E/ PEd BSrtry fasilitdf adchempdtion. i s

selected by. the _brain.to sharply focus incom i,ght
oy BUPRAE LEA0T & TURECT ki oS B R bl
accoombdagiot] Any elasticrsehiaxadrofresh devslored injthy §ingag duting this flexing

proélcépa-daLJ&ﬁ?liaH&ﬁm% Mdrlok BRLES of ALK, TUr SRAMBIE abRbhe that the
tilt the lens optic to further facilitate

lens:ig sdpvel gk bf. thatae feaniaphcnh4 lisdn § sopmay plape g5y in Fig. 3 in
the ROAFLSushSssvd didte BEHRP E,iﬁi_ T thid dase, penaion péfiectidiofaker ewmgfrdm its
CCopm .on. . Any. el asti. i . .
v B e frh Bl i RoBARY ot Blf oy foocs o
the bigtgst idowhich st dirsi lons farvardly baslde dy ynsiressesirosision af Figed and thus

aid i:thg RBove o SERITH aPaccAR M iRioh Rethe 138 il B RndeSto COAtALGHIf Yhe
e.ln.a Co

flat, .i.e., that the | ens hapti 12 ] nmon ..
cligsy HpeFIe Vo gopp et mevepa e Trephat b jrot iR pomedia
posiibA bEFigf 13t théts hedd Sisidnpotilibisoftig 64 cpetst elnstiorstraie Ehagt foomes in
Fot b o . . .
the %ingcisqg v!rh?&sur%e[]t%mégg ?ea%?a%l% ltc%%é@ itsi 1§1sgess;?i ];091 Shoujd the optic

ant vi sl position o creates elastic

movstfpriard windiveip thordesniselrie hagBosing ghas aiftdnifip] reygf ges lens
frorh € nda8 Hi3ioh REMAEH0 Yis BRGK: Viioh hEsitbASh felsonehoROIgkdibg Bf B ciliary

Fig., 3 and thus aid the above d scuss?d iLnitial .. ¢
musglec S igRFaY0Te GFERKEC PEIES PG R SRERT PBSTESRY PRI R course
in whichtche agy klasticstinsotgy fdstasaieatd dofmizgatirorg fresingwéfie haptics
WiIl%u:g refsis? ok ch.h Eifd ahl.'l]% isv.e&%omfng@t?oh of fhgicﬁg Qﬁg' n,@LJ;evision position and

posdition of Fig. .5 to Its near_vision position of
retu of thejlansip ita distnisyision pesitiopdgpending Bpejythe prstrassed ppstlipn of the
lenshi nges 13 which urge the lens rearwardly toward its

unstressed position should the optic 15 mpve forward |

r eFFigsi 151t Sovmliemawrhapirgeonfguranns 5 3ilens f Gyg gprasppi &nvention.
Fig. a5 @hdvil gladhaptiet Wahwid ortithobidTEold 700 Mtielishs BHEHe M. SioQn mm long.

position to its distant vision gosition I n response

t oFieel Gsheris grFingle Riges leqp|lengy Fign 4 shows 2 pgle e PigeR loppplens.
The Ui 1beh BERY R HROITE 0 116MmM.0THBptd ARidee:s S to 6.0 mm, and

in which case any elastic strain

Sition,. of c S
ﬂ’e‘g’%&cwﬁft@?@?(ggtoaféam?n the lens during flexing of .
t heuhapidesmitiolidtion] Mle 16neBirii platds 1Delide a8/ Gefeint @slivise in their

accommodation of the lepns to it ear_visi.on Ny
oreg st Pteth.n Ty et Aoy oty Bvatd Sligarfialy 4ol from
the anizsiot capenlggippe A2l Nng upon the unstressed position of

the lens. .. Lgs. 15:17 show alternative . .hapfi.c. . .
colfig ArbemrLs P Herel i by R ek il o e varions
modHFicgtiont ray fhe wadp witheut daprriinesfran thewpaph obthe wres¢ns énvention, and a1l
such%%d?ﬁc&gonsgtl@c&ﬁ%@rﬁsaﬂe BRerbOd # HeQovebedl - 11111 [ ong.

Ig. 16 shows a single piece |loop lens. Fig. 17 shows

a single three piece loop lens. 25 The length of the

| oop I enses can be 11.0 to 14.0 nm The optic

diameter is 4.0 to 6.0 nm and the optic center

thickness 0.4 to 1.3 mm .15-




Duri ng accommodation, the |ens haptic plates 12 slide
and/or deformendwi se in their fibrosed tissue
pockets. The lens optic 10 noves forwardly toward and
rearwardly away fromthe anterior capsular rim62.
30Whi | e enbodi nents of the present invention have
been shown and descri bed, various nodifications nmay
be made w thout departing fromthe scope of the
wHAR RS vy gt i on, and all such nodifications and
eqU|va ents are intended to be covered. WHAT IS
CLAI VEB Liniplanar accommbdaiugunirgicalaslenacicodntigdédsgmprises a

ar | ens eln t.he | ens
sl R lom e s oD Y BrELi D e sl tin
solid iﬂmﬁﬁeefpne hadth@Ssteron ahdiditdir SGEREYwith Sl GhErebfticives@dil i€l an
Xi bl e %?tlc havij sterlor and. anterior surfaces

“nmﬁﬁiefelﬁmf?ﬁlg W“fee%ég?liﬂ\lf oA agirelemetetitb unst ressed state
amk i¢h %o&%hﬂv&% tQRtskSarfto hitedlsifcr Adsll w&lte%dﬂ%t BFtomb from the
i s

the | ens ody having two separate and d i nct
optic Wity fligincy fresceridh dprrgetsina thorrpstlrdine Ohécopy ked ock Rortion

having &Lgmﬁmﬁ 188 (RN Ak A8AGAY 0D ek ARSH b 1R Rlove
he eye, and each portion haying-a %lnge Ich joins

anteriryeviftravatracsiod of ey dlipfy muscled taptyechs optfe anatdividel temsiing
Poﬂmggg) ﬁgqﬁ%Ehg&é Q&&h contraction of the ciliary

nusc he optic and individual extending
p thetlem@ fmsmg et ﬂoshemgpphn&d ngbd d:lermp@!ialr ahg ofahieleye such thiithe

ng _s ze to be | ant i.nto c ul iy
contagBPorthe Ab-BhRSTt i s BEis TR HE oAt e Rebr A e o
move fnt%ﬁ:ﬂd&meﬁﬂ tlﬁbaﬂs emhmee dafiifinr Wad EinfirabthtR, SANELbBC B@Bange
‘ gmyg iris to move forward toward the iris wi th
power RN 25 ETA BB AP ORGRE 4% Ploftiomigor Reths pPiic o roaavigen
power within the eye by axial novenent and by
deformation of the optic to aid near vision.

22 An ‘At ewhrodseirglenwssording op Hlaig 1 pdecimthappticlrerei n

thiclnt € 0PI kG Aas a thickness up to 1.50 mm 3. An
accgnnodatlng | ens according to Claiml1l wherein the
optic has a thickness of 0.46 to 1.32 nm 4.

accpg Ndqlens. acgerdin 0., ai mhereln
1
Aﬁe optiC ﬁ P%ﬁ C Snaecg%rglg lggnfl hfIEE’Z&i tchasa
mkkm5soﬂh4@¢tUﬁnmdatlng | ens accordlng to Caim1 wherein
the lens is sized such

4, An accommodating lens according to Claim 1 wherein the optic has a
thickness of 0.53 to 1.22 mm.

5. An accommodating lens according to Claim 1 wherein the lens is sized such

that the lens will not be in contact with the cﬂlary muscle through the capsular bag wall.

6. An accommodating lens according to Claim 1 wherein the lens can move

anteriotly and posteriorly.

7. An accommodating iens according to Claim 1, wherein the optic can move

antediorly and posteriorly relative to the outer ends of the extending portions.

14



that the lens will not be in contact with the ciliary

muscl e through the capsul ar bag wall . 6. An
accommmodating | ens according to Claim 1 wherein the
| ens can nove anteriorly and posteriorly. 7.

-An accommodating | ens according to Caim1l, wherein
the optic can nove anteriorly and posteriorly
relative to the outer ends of the extending portions.
8. An accommodating | ens according to Caiml1,
wher ei Ryl aﬁ@cﬁﬁf@bda%é‘&hé gtcéxh’lt%:’;:g Cﬁfﬁﬂ%e&%&gﬁ ikt efaguc strain
nove anteri or accontrodat I ng
Cchﬁ@@&Wﬁﬁwgoﬁnﬂtw¥wﬁm 1, wherein posterior capsule
elasticity causes the lens to nove anteriorly.
10. An accommodating | ens according to Claiml,
wier ei Antshepnopodagng Bns mouelidfeon Wit 1pwikkrbia gliweddd cxstis
elastics |%&9nxhggggme contraction and rel axation.
1! acconnﬁﬁ%tﬁﬁ& Pehs according to daim 10
wherein the optic can nove along the axis of the eye
gbatlve to the outer ends, of the extending portions.
1

AR CESTRBUSFPRI™T A IHECD FiiR J> Porrep sierAptc cappets
forwatBandHafvaRBwiD 8l Gk APLMMBEdrORd relaxation. 13- AN
accommodating | ens according to Caim1l, wherein the
extending portions are plate haptics 14. An
aggommg wherei n_ the
o endad rorin B8 BECALAANE 4 Eak 3 Bt e B Lab B
along 118: 2xiaif theeprmsidat fortge bemsensic obthd iextgnding @hradmm 1,
wherein the extending portions are plate haptlcs W th
a narrowi ng of the plate junctions adjacent to the
OpLi c. Anaccommodbbng 1Al RearaigRe alaird @, Wigasis @ﬁfp&hﬁl Beébrt O
nnpmé%a'n]15 wherein the plate hapti cs have parall el

13 Anaccommodating lens according to Claim 1, wherein the extending

Portions are plate haptcs.

14, An accommodating lens according to Claim 1, wherein the extended portons

are plate haptics with hinges.

15. An accommodating lens according to Claim 1, wherein the extending

. portions are plate haptics with a narrowing of the plate junctions adjacent to the opric.

16. An accommodating lens according to Claim 15, wherein the plate haptics
have parallel sides. '

17. An accommodating lens according to Claim 1, wherein constriction of the
ciliary muscle produces forward movement of the lens optic within the capsular bag toward

the iris for near vision.
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17. An accommopdating |l ens according to Caim1l,
wherein constriction of the ciliary nuscle produces
forward novenent of the lens optic within the
capsul ar bag toward the iris for near vision.

18. An accommodating | ens according to daim1,
wherein the extending portions are plate haptics wth

flexible fingers at their outer ends. 19. An
acConmu AT ergmosting dese araiding tod lginal, mhdrcinvthe eseérdidono

M . (D Ge ' rise plate haptics
portiéts 2FD& 0N %000 :ﬁhgég%ilt%%gp%dtﬂ enlls P

W th "a groove across aptic adjacent to the

optic. 20. An accommodating | ens according to
Clgi m rein the extendin ﬂortio s have | ateral
il o "H’g‘ﬁné’élé’g"ﬂ? R 4Bt Clam 1, whagn tyg or more

extendiog pomodatdnngist eRE: ABEENIHNGErb Sy cGhakMhl plahBH &l M 408 1o

ﬂmoet{aending portions include hinged plate haptics with
C, . . b . .
aterally extending flexible fixation fingers

22. An accommodating |l ens according to Caima1,

m% rein the | ens has extended hinged portions

c ﬁpr i gi“ﬁﬁ%‘f“&?@“ﬁ&&??? gasorsiriacth Glake | luwtberkinttier exdnyling
porticX hoRdiag fd.8x%4 g@ﬂfﬂa@ﬁg&%&f ingers at their outer

ends whi ch are nade of terial different fromthat

of the plate haptic 23. An accom nodating | ens
aegor diang L 2.l wher ei k?e ptic .is located
_posteriorly to tugé%afg%ménégoo ﬁéwg¥?8ﬁﬁ?ﬂ§néng
portoppingciudnbinged plate hapid withintashorrndas naghik B8:8i08 Sinbdds.
Caim1l wherein the optic can start in an anterior
position, nmove forward, and return to its origina

aft.er i Ah ap@Birhodiing FBYIO6daR!E Cldath 1 YwRBEN BRSLEH0LYnded
hﬁieéehgtlve to the outer ends of the haptics. ' _
SCOROTING QERETIS BRLS HY T SHEchisclpdr lepminexiengingrfisidhletiivation
fingerOftthédr GiAdt BHAHhicPABLRIGE OF hirelid difA8 of  Lhe
hapti cs and novg anteriorly? but n%?qgﬁ{%ﬁ?%ﬁh?%w?ﬁ%mx;
outer ends of the haptics and return to its origina

positign a&&ﬁnﬁ%@fg@g@:}ck&gmg to Claim 1, wherein the optic is located

posteriorly to the outer ends of the extending portions.

24. 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.

' 25. 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 retum to its original position for accommodation.
26. An accommodating Jens as in Claim 1 wherein the Optic can start posteriozly

to the outer ends of the haptics and move anteriorly, anterior to the outer ends of the

haptics for accommodation.
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26. An accommodating lens as in Caim1l wherein the

optic can start posteriorly to the outer ends of the

hapti cs and nove anteriorly, anterior to the outer

ends of the haptics for accommobdati on. 27. A

uni pl anar acconmodati ng i ntraocul ar | ens wherein the

| ens conprises a flexible | ens body having normally

aqﬁerior agg posterior sides, including solely a

siflgl e ‘t BERias pFQmPIQER g 1B topRcals raWapeR gherens cagpprises 2
flexibRASAHIAP hav@idChoRRAIS 2n Q4 iolMidd g/g;glg?, ) si -

,bggspect?ve radii [ﬁhgﬁoﬁ%&??%E%gﬁﬁggﬁgg&%ﬁ% t élmmﬂeﬂnn

solid Hewible Bicemyer epticohrvraPasteriar aidmglasionsirBeds atith only two respectve
radiii ISl ne_opt.j WO separ.ate and

B pe e e D B e s L BERRS ™ Pe

oph¢ ensgantpriging thernptic indevergaatand dagrgingadidie extending

- I f .t he e d each rtion havi a
pori RN A cRRO Al e e e s M B s B anc
- each sarGon hdvirlg atHigpe loehitsh jGia8 tH¥iveer 36l Slkeicof dofhdbpt? such that the lens
contractjon of the ciliary nuscle of the eye, the
can et ey PR TAT OB NP GHAPTERE6t Pl dwriioprivdiud
extendinf p6MIBAs Wt Fimbd BISESnORith Iﬁﬁgﬁy bR QRS e s JriRe: extending
.extending portions form ng together with the

Portqm; frmRagee fii ke Rrakingaerienstl-depeddngtcs,and ¢ he
| eRsSlehAV t R | 1.9, be
e L 2R g o B RS e R
bag ot g ereaeeh But ehredtioncif Hieniizrmmesicran eavse tha des i e s
k1 hj -ar hind.the iris to nove
copsuf ol R SR B R T I8 i P i e
contrrgon, aad theamptic andabgdrepospt itthinahe ba g exifien@ement Aidbyt he
dﬂ&mg%%xp tﬁgi@ﬂ nnﬁenent.and by deformation of the optic
B98Iy & g vision, 28. A lens according to
Claim27 wherein the fingers are formed of polyimn de.
2% A l.ens according to Clﬁin)27 wherein the optic
afitt ex Ff%fiaﬁij”%fl% 9 f whermithoireca e ormeed ¢ de.
are pol yirnide. 30. The lens of Caim?27
wherein the optic has a center thickness within the
r &hge OfleBfgprBdiperin Spim 87 whersinthsontisand ertehdittgeportions are
Sﬂtm@%&g@Qﬁg%m@g&gkﬁagdgre approximately 0.25 to 0.45nrn
_ thick, and the tingers are approximately 0.13nrn
t hi ck. 31. A uniplanar acconmodati ng
i RErao r. | rein. the lens conprises a.,.
(P b Rl B PRy ol GREEPY Sy fetin e
range pOgipessinstelgi0des 1.50mel, ud fig ezehéhy porichagl SpbiiRately 0.25 to

fl exi bl olLid silicone optic having posterior and
0.45mmip Bk o 0 e PGy (LA S T an
unstressed state and the entire optic forned of a
sipgle material, . .said |l ens body having at
I égst MRSt FCROPIPRaf e daerROs PR Aersorhsran g l99o coinpAsss 2
flexiblk [Q8bY inGrrdn}, Bndhist d 168 Rgagl; -
. the cg%?ff%% bag gf t hggdg)? , S%%%%éﬁg%%%d?{tgl S%n havi gthm
flexiblg s¢jidriisonghorels hpanmpostetior prdhettetyrdutfiver wigf otlp thdiadii in an
k t I - teriorly with
unstrcgsg%;:s i%ge?%i?%ﬁ %?et%ﬁ’ggéﬁ% [ gﬁggﬁﬁgg?%t of "the eye, the
opiid enabefiyibadiyitderat toexdiemdi frg rpibily Boasti@oRtdsifRgn the
- Singl € teri.a and. t.he | ens being. sized to
optic PG TREER R sBPne st sar i e Do e A S been
having Alahgecwelritt jaik derined: chl ehe@ddfirariy oftS SlcB 16R heGalSan 6
optic within the capsul ar bag behind the its to nove
forward toward the iris mi h capsul ar bag
contraction, and the optit’'to change power within the
eye by axial novenent and by deformation of the optic
to enhance near and internedi ate vision capability as
a result of forward vitreous pressure and capsul ar
contraction creating a deformty of the optic to
enhance a patient's ability to read, this deformty
being created by ciliary nuscle constriction,




32. An accommodating | ens according to C aim 31,

whi ch is uni pl anar 33. An accommodating |ens
according to Caim31, wherein the extending portions
are plate haptics hinged to the optic. 34. An
accommodating | ens according to Caim33 wherein the
opti c and hapdcs are of silicone. 35. An

sntee AR A B2 RS AL I bOerd e b and Mciichud extending

portions comprising 2 single material, and

the lens being sized to be implanted into the capsular bag of the eye such that
contraction of the ciliary muscie can cause the optic within the ca’psular bag behind the iris
to move forward toward the iris with capsular bag contraction, and the opdc to change
power within the eye by axial movement and by deformartion of the optic to enhance near
and intermediate vision capability as a result of forward vitreous pressure and capsular
contraction creating a deformity of the optic to enhance a patient’s ability to read, this
deformity being created by ciliary muscle constriction, releasing the outward tension in the
fibrosed capsule allowing it to create circumferential pressure on the optic thereby increasing

the optic power to create the effect of additional minus power for a patient.
32, An accommodating lens according to Claim 31, which is unipianar.

33. An accommodating lens according to Claim 31, wherein the extending

pottions are plate haptics hinged to the optic.

34, An accommodating lens according to Claim 33 wherein the optic and haptics

are of silicone.

35. Anaccommodating lens according to Claim 31 having a length of 10.5 to

11.0 mm.
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