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[0005} Intraocular lenses differ widely in their physical appearance and arrangement. This
invention 1s concerned with intraocular lenses of the kind having a central optical region or
optics and haptics which extend outward from the optics and engage the interior of the eye in
such a way as to support the optic on the axis of the eye.

[0006] Intraocular lenses differ with respect to their accommodation capability, and their
placement in the eye. Accommodation is the ability of an intraocular lens to accommodate,

that is, to focus the eye for near and distant viston. Certain patents describe alleged
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[00091The lens is surgically inplanted within a
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first aspect of the invention, there is provided an
accommodat i ng i ntraocul ar |l ens conprising a first
flexible optic having anterior and posterior sides;
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extending fromthe optic, the portions having inner
ends adj acent the optic and outer ends distal to the
optic, the optic being novable anteriorly and
posteriorly relative to the outer ends of the
haptics, and the portions having fixation nenbers at
the outer ends of the portions, and a second optic
spaced from and attached to the first optic and
integrally part of the optical system [0011Db]
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[ 0012] Accordi ng to enbodi nents of this invention, the
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podtéritg &1dss, 38N 8Lk Yompadiad Atyledstwed brfibyaxtdading frodhe optic, the
2008/ 022211PCT/ US2007/ 076026 nor mal unst r essed ,
PotieBs havigsinees cadcukiacantibe ppticomd; aytrr shdsgligality thnpéis, the aptical
SR LA I Ean@RRE pfl pdliiokly RIS BT, S (S Y the haptics,
anctthia fportiona ppmmg( firzttonl ryemln}:raatcthmuar enids o (ther pqmnrns asngk asecond

cl osely r t e C rvature of the inner
P fF‘?“@S‘FCP@é‘IQF eh%1 3 "The outer T-ends of the
[O(hﬂpt I cS” ABRRdiRg @(S%mbb(ﬁhfehﬁé AQRisatentibE thekki¥Bddd Sattions of a
ba wal | and are fixated within the bag peri nmeter

gefpiest lsas smberliment e agneraliy Sishad haﬁb?sa‘i%}é fcluding a
haﬂtﬁ{bﬁaté En ﬁtlp@igrel%lw rsi%ﬁdér%b?hé?lﬁ 'iﬁﬁibl@ﬁ;?ah%gnﬁﬁéérg Befle outer

erior ca sul e opening in
enc[ 60t8]lrhic hiagt e ﬂm'rammabﬁns@emélswtml disctvobBxhatiogrfggers at the
nt.s,are na the QpLi c
outgy Sﬁgt Lreactparde PRt "ar%?{;\fﬂ O“t“b f‘it es 6’#’1’5%48 edges of the
respetfité ﬁép&:fd [fte Qi th pimie dfsieﬂhﬁtplle?tee hiyd mﬂahﬁalIyOﬂ@hdvﬁﬂﬁme radially
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fabricated as an integral one piece lens structure in
whi ch the inner ends of .the extended portions are
integrally joined to the optical system and the
extended portions are either resiliently flexible at
each point throughout their length or have flexible
hi nges at their inner ends adjacent the optica
system at which the extend%g portions are hingable
anteriorly and posteriorly-“felative to the optic. In
ot her described | ens enbodi nents, the optics and
extended portions are forned separately and have
mat i ng hi nge portions which interengage to pivotally
join an optic and extended portions. In sone of these
descri bed enbodi nents, the extended portions are
T-shaped haptics formed by nol ding or otherw se
formng the flexible haptic fingers integrally with
the haptic plates proper. In other described
i nventive enbodi nents, the extended portions are
T-shaped haptics having T-shaped reinforcing inserts



described. These preferred | enses conprise two optics
integrally separated from each other by a fixed
space, are generally T-shaped, flexibly hi nq,%q.
WOHQ’&‘P?’@? and optics whose posterior portions Povgg 176026
normal HRSesseli pbiiforanbistalatetame condigutatensiptiveh henedalbpteicaiges of
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tne fingo atdbel<ms9nS T PESE DETETRHOGIP OnP ARSI RS or

.di o r.s : .an. . .
smroiSd) 65l T oI B B B o T
peﬁmeugi}gﬁiﬁ\\rﬂ’aﬂﬁ theg 101 qiogter T '.'?h(h of thermaptiesahenypress lightly agwgstghe
] _ of optics for a pulti-ocul 2, di
perimeren oS 5% he o S AR BB PR s hourcy
center LtLeO1 Qn'%écﬂen%njﬁ@ﬁ% AnSXAIER Stiduidysioptdlignedwith the dnterior
aptics extending Tromone optic. [0018]Fig. 3 is a
capsule_?_p?{]ﬁ;gémgégt._t he oFt0|0(1:9]0{3' Fig. 2 further illustrating
-S _haptics. [C -ig. 4 is a.cross-sectional .
10013] vi &he Shwi plgfos Hecapis descalest g oo S pre S Widh than
.attachi ng, t he .t ' . - ; .
the optig éfﬁ"ﬁtﬂ %p%s\%,r%}gt\f\ge}g g;é‘ltrcg\? ipga?&ﬁ%f@ hathsOﬁé%J & fvotTelfivaly easily
to aid the accommodating action of the lens and form haptic pockets of maximum length in the

fibrosed capsular bag between the haptic fingers and the optic which maximize the
‘accommodation movement of the lens optic. The haptics can slide radially in the capsular bag

pockets during contraction of the ciliary muscle to enable forward movement of the optical

system for vision accommodation. |
[0014]  In some described lens embodiments of the invention, the lens optical system and
extended portions are molded or otherwise fabricated as an integral one piece lens structure in
Which the inner ends of the extended portions are integrally- joined to the optical system, and
the extended portions are either resiliently flexible at each point throughout their length or have
flexible hinges at their inner ends adjacent the optical system at which the extended portions
are hingable anteﬁorly and posteriorly relative to the optic. In other described lens
embodiments, the optics and extended portions are formed separately and have mating hinge
portions which interengage to pivotally join an optic and extended portions. In some of these
described embodiments, the extended portions are T-shaped haptics formed by molding or
otherwise forming the flexible haptic fingers integrally with the haptic plates proper. In other
described inventive embodiments, the extended portions are T-shaped haptics having T-shaped
reinforcing inserts or inlays which both reinforce the haptic plates and provide the haptics with
their T-shapes. Still other described embodiments have reinforcing inserts which reinforce the
haptics, provide the haptics with their T-shapes, and/or provide the haptics and optical system
with mating pivotal hinge portions for pivotally connecting the haptics to the optical system.
[06015] Presently preferred accommodating intraocular lenses of the invention are
described. These preferred lenses comprise two optics integrally separated from each other by
a fixed space, are generally T-shaped, flexibly hinged haptics and optics whose posterior
portions provide most of the optical power of the optics. These optics cooperate with the

anteriorly biased configurations of the lenses to increase accommodation amplitude or diopiers

of accommodation.



[0021]Fig. 6 is a further view of an anterior |ens
having a larger diameter than the posterior |ens.
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one in the anterior chanber, and Fi g. 12 showi ng two
0018} OpFigc3 is mplagvadw yf the okeclof Figt héurteyllfsoang Fishaped haptics.
shows the lens systemin vitro. [0025] FI? 14 shoms
[0019] thElgll lémsa sipst-sqetippal Wiy shasying thefqpbienaj well popiigy gpagers
i.llustrates.a human eye with a currently avail able
aﬁad““%ﬁ@ é?ﬁ@‘?ﬁ?raocular | ens. [0027]Turn¥ng now t o

[0020] . ﬁw; ?H%&@?we%ﬂﬁ'gkké%gigﬂglgure 15, there is

uman ose natural crystalline
[0021] ' e p‘?g Qﬁ%@%&ﬁf@ﬁ\éﬂéﬂ& havihg Bearbat difrabtet £86 the
capsu the eye through an anterior opening in the
pomenomhnsule forned by an anterior capsulotomy, in this
case a continuous tear circular capsul.otony, .or
[0022] c aﬁgure@ rAcAbi ase SiAg apdplad ve%zvsu ijlggtratingjogti syjtaflg jRacers.
rix, which is nornall tic

(0023] DRt ERistio ndiaevRAE DS ALt s Gereal ey of

r
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showing@ivbdetsas mcthp sagisotao g, Fog. lﬁaspgmr@m)ic@ injthpespgelar bag and one

ear
in the schus, 1g.gl 1 s'}lowmg one lens in the bag and one in the anterior chamber, and Fig. 12

showing two optics integrally linked in the bag.

{0024] Fig. 13 shows the lens systen’l in vifro.

{0025] Fig. 14 shows the I_éns system in vitro optic fibrosis.

[0026] Fig. 15 illustrates a human eye with a currently available accommodating
mtraocular lens.

[0027]  Turning now to these drawings, and first to Figure 15, there is iliustrated a human
eye 10 whose natural crystalline lens matrix has been removed from the natural lens capsule of
the eye through an anterior opening in the capsule formed by an anterior capsulotomy, in this
case a continuous tear circular capsulotomy, or capsulorhexis. As noted earlier, this natural
lens matrix, which is normally optically clear, often becomes cloudy and forms a cataract

which is cured by removing the matrix and replacing it with an artificial intraocular lens.

[0028] Continuous tear circular capsulotorny, or capsulorhexis, i.nvolves tearing the
anterior capsule along a generally circular tear line in such a way as to form a relatively
smooth-edged circular opening in the center of the anterior capsule. The cataract is removed
from the natural lens capsule through this opening. After completion of this surgical
procedure, the eye includes an optically clear anterior cornea 12, an opaque sclera 14 on the
inner side of which is the retina 16 of the eye, an iris 18, a capsular bag 20 behind the ins, and

a vitreous cavity 21 behind the capsular bag filled with the gel-like vitreous humor. The
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[0039] i |'Twainzatoestodtph 8 thrumgh 120Fignd isalschemhtihegptdserfation similar to

Fis 13 BB 2 RTS8 o 2 e
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Fig. 10 diagrammatically illustrates optic 41 in the capsular bag 20 and the anterior optic 40 in
the sulcus.

[0040] Fig. 11 diagrammatically illustrates two individual lenses 41 in the capsular bag 20,
and the lens 40 in the anterior chémber. Fig. 12 illustrates the lens system 40 and 41 integrally
finked and disposed in the capsular bag. In each case, the posterior optic can be standard
accommodating intraocular lens.

[0041] Either lens 40 or 41 can be a stabilized accommodating intraocular lens according
to patent application Serial No. 11/461,290 filed July 31, 2006, Atiorney Docket No.
13533.4069.

[0042] Fig. 13 shows the lens systert: in vitro. The lens system may be designed such that

the haptics are attached to the anterior optic resulting in an anterior vault when the lens system
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di stance position. Fig. 14 shows the lens in vitro
after fibrosis [0043] Wile an enbodi nent of the
present invention has been shown and descri bed,
various nodifications may be made w t hout departing
fromthe scope of the present invention, and all such
nodi fications and equival ents are intended to be
cover ed.
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1. An accommodating intraocular |lens conprising a
first flexible optic having anterior and posterior
WO 200882221nd haptics conprising at |east two portPHger/t76026
extending fromthe optic, the portions having inner
ends adj acent the optic and outer ends distal to the

WHAT 8PEL QIS 1epti ¢ being novabl e anteriorly and
posteriorly relative to the outer ends of the

hapki fsomaddatdeinpasduleims kawpnging iaxast faxibte apléy kavag anterior
the outer ends of the portions, and .a ecgﬁd o th
and postopon idesp arblrptics AoTaPIEsiag MEHEEVY BOTIARS ?ﬁt?fsdengo%?f?’ QR the
ions b edrald L pald; i & @f¥lal & hERBtic, the optic being
pomonsiWP%&%‘TI&?PQ?%E\%&%% &%%gﬁfn%cfﬂjﬁiﬁi n t hgo porti ons. ‘231; 0
movabld @ dtlydritRsteriorly relati to Tieoutert ende ofithahapteqss ansk the portions

- COaimli1, wherein each portion conprises a plate.
having fhxapon sambers aiihe %‘gg%elﬁﬁe%%‘%eri’@&?o“éta‘idhe di stal end of

t he portion. 4. The, | ' '
asecoboiorpisd p end iR LTRE R LRt sl SBRARNG &t SPihe
. ughout a portion of their |ength. 5. The ,
optical S&%{%@éocul ar lens of Caim1, wherein the first optic,

POrhi aREocdadichs ¥8Ciadn 1 nwhbeisthapertions egrhapliy platesned.

6. The intraocular lens of Claim1, wherein the ..

S eTRAchteptilar lpos of Chim dnwhéreivadach povisnisemerigese: plate haptic with

integrally forned . . 7. The intraocul ar |ens of
atleast@eaiquqgttggﬁsﬁépn%gﬁﬁppgﬁtw& a hinge between the inner

- ends of theg porti . and_t he. ot WolcE
‘radps et on T 1 wh g Syl AP bondaye
fhrough t%ip'&ﬂon%ﬁéi?iéﬂgﬂﬁe portions include a thinned area
t hereby ' [

form ng a hinge. _ _ _
5. The intraocular lens of Claim 1, wherein the first optic, portions, and fixation

mémbers are integrally formed. |

6. The intraocular lens of Claim 1, wheremn the second optic portion, and fixation
members are integrally formed. |

7. 'The intraocular lens of Claim 1, further comprising a hinge between the inner ends
of the portions and the optic to which the haptic is attached.

8. | The intraocular lens of Claim 1, wherein the portions include a thinned area thereby
forming a hinge.

9. The intraocular lens of Claim &, wherein the flexible hinges are formed by a groove.

10. The intraocular lens of Claim 1, wherein said portions and fixation members
comprise T-shaped ﬁaptics.

11. The intraccular lens of Claim 1 wherein the first optic is a posterior optic and the

second optic 1s an anterior optic.

12. The intraocular lens of Claim 1 wherein the first optic is a anterior optic and the

second optic is an posterior optic.

13. The intraocular lens of Claim 10 wherein the first and second optics are to be

implanted in the capsular bag.

14. The intraocular lens of Claim 10 wherein the first optic is to be implanted in the

capsular bag and the second optic lies withip the sulcus.

10



9. The intraocular lens of Caim8, wherein the

fl exi ble hinges are formed by a groove. 10.

The intraocular lens of daim1, wherein said
wogmstﬂizzms and fixation nmenbers conprise T-shaffelUS2007/076026
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TS posterior optic and
capsulaP 850 0Pkdcend Sp@disabbe ﬁmpranxamm the anterior chatfirtber. The
i ntTaocul ar lens of aim1 wherein the first optic i
6. &n adtbehicdatinpinteoarar heceaptmg st ﬂe)qﬂgle aptic having anterior
posterior optic. .. 13  The intraoc :
and poSEIFF 13D 2B BRTICH C?’H’é“?‘i“ﬁ?f leaiava abBng speruee §p g optc. me
11288 oB@Fends distal to #ifk opTibEthe optical
portmn?ﬁzp}i% %I fhﬁ mloovvhereln t he flrgt op tlg :
system b&ng mdsrablb apledotie dnal postmorbaqgmw ato thaguighendsipd t%fe@@ﬁas and

the portipsaRgRES %&%@%ﬁ%% Breti enas'8 e partiog, gnd

t f he f t t
b e i el PelA IR "2 o' (he Sbcond

Tgtll“h%nht%ocglap Fegk %‘Pb@d’iﬁ]efjj \bﬂertailﬁ%@féhﬂs'f&r in§1afR&Mn in the capsular

: accommodat i ng I ntraocul ar |l ens conprising a

bag. first flexible optic having anterior and posterior
sides, and haptics conprising at |east two portions
extending fromthe optic, the portions having inner
ends adj acent the optic and outer ends distal to the
optic, the optical system being novable anteriorly
and posteriorly relative to the outer ends of the
haptics, and the portions having fixation nenbers at
the outer ends of the portions, and a second optic
spaced fromand attached to the first optic.
17. The intraocular |lens of Caim15 wherein the |ens
is for inplantation in the capsul ar bag.
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