STABI LI ZED ACCOVMODATI NG | NTRAOCULAR LENS BACKGROUND
[0001] Intraocul ar | enses have for many years had a

waoleasgsuood a single optic with | oops attached PCT/UR®07/077838
optic to center the lens and fixate it in the enpty
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| enses were 1 ntroduced, conprised a silicone
lens, 10.5 nmmin length, with a 6 mMmmoptic. These
| enses could be folded but did not fixate well in the

capsul ar bag, but resi ged KOGRpOKBtS between the
anterior and posterior capsules. The first fol dable
[0001]) ensesmepeulat lensendevofor siany yoms had A dedign of dsih9R@ptiamwith loops
acrylic material s introduced as the optic of
attachyiEiodhe Spirpo cRBIRy eI SHSciRd ICGHH 'S8 CHPE CBRYES st e human eye.
In the Wil PS@ 346 HrQE w &L IR ML, Wi QN MEF R cll ASAICHRE QOS5 £t in
center the lens in the eye and fixate it within the
lengthcapb ultannbeyic. [Thg2nRe cewltliby faldecdmitotdnpnigxate well in the capsular

i ntr.gocul ar . | enses have been introduced to t r ,
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| ens having two or nore plate haptics joined to the

optic afperises. TiooadylicHeaxednrrisad yplidonveraeRird with Aasaigh evked into which
were ui%%tgld fléol%g rt]é gn?&éhtﬁa/geé% Yr{ t%xg%? 5 P H}t(al%ait Withiss re%%ﬁ%gﬁirallolr?g.e d

no an raocurl ar enses

[OOOZ].had acpyl By PlonGifoddMhahAgRu P RAES A2V 6 &liﬁgoaf‘c% to the market,
f yadr ogel s

i ntroduce oth the acrylic an ogel materia
which @ereriihe apabbdfief platel tappt &nfdseXA plas hiiptib dans niayaetafermed to as an
. 0Q4] .The advent of an accommodati | ens which
mtfao‘%iﬁ{ ?JSJﬁglwwﬁﬂinﬁﬁe HF%%&PPH%J%E 021?6 & eye by
r epeat flexiagns so at limted. the majerials frogm . .
10003}, P e R F s PR ekl o Rl A Gl fMMhatmic
surgeofBt Bf 203, m&ieAB&h 30% b tHelig¥adehRir fMdesGaipldedIRitacrylic optics.
probably several mllion tinmes wthout show n? any

Hydrogelraiges haygoilta nsalintyodacest deth thy adhylirgemddunrags! prategials are

: r : aﬁii 0 the optic as part of the
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0004]" € ati Y& IRehNF DU EBERIR 1eiNEhibR R FSn bUfig along the axis
[ ]other ﬁancﬁl acrylic rrnellterig% ?ractlures i? Slé%lﬂs 8 8 *
of the eypsatepeldtsd flbaxatkonSUNMYARY itGF thEHEateNVERTIGRhich the lens could be
made. Silicone is the ideal material, since it is flexible and can be bent probably several
million times without showing any damage. Additionally a groove or hinge can be placed
across the plate adjacent to the optic as part of the lens design to facilitate movement of the
optic relative to the outer ends of the haptics. On the other hand, acrylic material fractures if it

is repeatedly flexed.
SUMMARY OF THE INVENTION

[0005] According to a preferred embodiment of this invention, an accommodating lens
comprises a lens with a flexible solid optic attached to which are two extended portions which
probably are plate haptics capable of multiple flexions without breaking, preferably along with
fixation and centration features at their distal ends. There is a wide or narrow hinge or groove
across the extended portions adjacent to the optic to facilitate the anterior and posterior
movement of the optic relative to the outer ends of the extended portions. The wide base of the

flexible hinge allows stretching of the base of the hinge with ciliary muscle contraction and an
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[ 0005] According to a preferred enbodi nent of this
i nvention, an accommodating |lens conprises a lens with
wa@2d0B8®exi0bé e solid optic attached to which are P@IDUS2007/077838
extended portions whi ch probably are plate haptics
; .
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or groove across the extended portions adjacent to the
[0006)0 pt ic t\occfrémtgly, featwes pletha pteseintonveatidn psip @reode an improved form
; ge %f the optic relative to the outer ends of
OZNCPFQ“’ UnEBY portions. The wi de base of the flexible
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ciliary nmusc Vi treous

[0007€aVI U YFREASEHI LRI LRvalib W e @ﬂﬁﬁ&feﬁ@élmﬁeﬁfrﬁén@ bf the present
novenent” of the optic relative to the outer ends of

inventtdme haptics. [0006] Accordingly, features of the
present invention are to provide an inproved form of

[0008]acconn5’datei 0§ as@ﬁsweBRl EF DESCRI PTI ON OF THE DRAW NGS
[0007] Figure 1 a front elevational view of a

Um09preferF@H“é%ﬁdﬂ#%%thWﬁ’Pﬁ@“ﬁresent i nventi on. [0008]
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acryhd SMBAt LDnfaft@iaPRtd Gie haptef plated aledatl f@];dalf)lk Xdt&i R that will withstand
ilicone, acrylic or hydrogel material and the haptic
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| lustrated in detail conprising an intraocular lens 1

Comprfsmgmdnaeocallafr llensi Infoemsd k§ @l flepblesold pp@cf 2 ipedftrpbkygriadeotf silicon,

d fl bl t. 4. of
and 0§ ERPRo TR paish: * BF S SRR P BRLUF PR oo plesghartics
Whlch‘éﬁﬂ GlpaFe O f GRNANE BeRftiont WithBheddL%ahd esttedd foRerdmple, of silicone.

damage and forned, for exanple, of silicone. The optic

The oppicgnandrhapiiecd peplesplely arabliplantreanshivesl iapties 4 axiand distally from
oppompe i Eles o7 tﬁle gﬁi ok dFlQ%it‘?'otnaAndyceIl{rQuon fingers 6 are provided at the distal ends

of the haptics 4.

[0012] A typical length for the lens 11 is 10.5-11.5 mm, and the optic 2 typically is a
4.5-5.0 mm diameter optic. The fingers 6 preferably are approximately 5.0 mm wide and
comprise four-point fixation loops that extend distally when the lens is put into any insertion
cartridge. The ends 8§ have a slightly different configuration and aid in indicating to the

surgeon that the lens is right side up with the hinges in a proper position.

[0013] Importantly, the haptics 4 have a triangular shape, narrower adjacent the optic,
and wider at the outer ends. Hinges 10 are provided between the haptics 4 and the outer
periphery of the optic 2, and it is particularly desirable to have a wide elastic base 10 to the
hinge to allow the optic 2 to move forward more by stretching of the thin hinge base with the
increase in vitreous cavity pressure which allows more anterior movement than in current
designs such as for example that shown in U.S. Patent No. 6,387,126. A typical hinge width
11 is 0.4-6.0 mm, and preferably with a hinge base width longitudinally as indicated by arrow
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opposite sides of the optic 2. Fixation and centration
fingers 6 are provided at the distal ends of the
whapeBiogwoet. [ 0012] A typical length for the | ePGI/LS200%5077838
10.5-1 1.5 mm and the optic 2 typically is a 4.5-5.0
12 of thb%%ﬁeﬁld%?%ﬁ%b IyIhe ngﬁ h@kﬁés@frzﬁ{g?l% Ynd%a@ed by arrow 14 of
appr oxi mat el e an conprlse our - pol nt
0.06-0f4 pat, laod pred@plslytthil mex tiesandn St@lbl hmhethextlh@el lens strgches

t..into an trid
some Bt 4t 1 e Gl Hegfee art agFF“é?ﬁ PR F AR T AR g
[001 4]:1 io n:; ggTﬁ%{ll%e 9 P q pagr?toggg Ie r%tegrﬂosr sl ht ro%h {%%%? IO\MOOEF]% Ig)% the

right a8 a@etnl 6Fig Ihavieas tHat BRI is ab;a@mosm éEﬁfdQAI\E rro@di anentider loops 6
the optic, and wider at the outer ends. Hi nges 10 are

mininyegiE AREN Petanter theplennigdistic visir anddheseioes Prgaide ke distance
of the optic 2, and it is particularly desirable to

have a wide elastic base 10 to the hinge to allow the

[001 5]0 Ptic ZrckQaupViee SRR PIPLESHRY afldRHPLAG 1R 1068& 4BIpBIyimide.

i nge base with the increase in vitreous cavity
[0016]pr essurgervbinche @Eﬂ@%@dg@d’rﬁmﬂﬁﬂh@ pbQEri FRMERBNGf thBaptid P To reduce
current designs su as for exanple that shown in U S.
the mlgx@p@ﬁpf sells agrogg thepmsteriar eapsile Aif thei lappepagt- gpgyatyvely and thereby

can Sy BTy S ERSIRE e DS, 0B85, U 4o

cap&ﬂ&n&nﬂﬂ1and preferably 0.5 nmm and a thickness range as
indicated by arrow 14 of 0.06-0.4 mm and preferably
[0017]0. 12 niy isaxselislermwri m tEe grt, tBe inflrecwladlens h'smglsasbhaén the drawings is

implarﬁ%: g{tgg g%ﬁfl@?g l@'&égeg r}é?erlnﬂﬁaa gm%anggaﬂ[: ilbhe I?IP.FGIS inserted
into thBi 'cﬁ‘;ﬂ;%ﬁar 339% By e g@ﬂerﬁlﬁ‘)ﬁc@&ﬁ@rrdp@ﬁmg 'cgﬁlnéméjaﬂt&%rr QApadarad o8 the

| oops & on the right as seen in Fig. 1 indicates
humant lhm artdibrehighgeniadl apopieg m8ie.coBrvd o8 s¢lsrar dimauteTlvedsmfdke haptics

mze the . anteri vau ens r
4. or IoghSBons b RaRf bRl e of bestiuhudapedReb T siiatane
hapticd/ 108 tfNoopsO8k3h cf¥ke ﬁfx@hity wﬁﬂh&h@l@&g €ulABGaP 2l en NRRLEECSE any form
are silicone and t | oops 6 are Iylnlde [ 0016

of looppheych ag éntméowsmd@e@&gefroaﬁ &mmnﬁa@ab@@t Ehg WS%LP%@f the
loops e{;(e: P%)osvzde;aﬁotél' tge g te;_ &nd So%&?s cfft}ﬁe {E ?%}gtﬂ% Hlé)%veﬁ% éusfement in the

vision

erl or- capsu

capsul pasic-DREr-ad- isaCGJWer%ﬁglerﬁehﬁ fetbyfiredsicehitingevietups detheeapfular bag
posterior capsul ar opacification and the necessjity of
followmgthegygisal igmoval of the central portion of the anterior capsular bag.

[0018] The inner ends of the loops 6 may be either integrally formed from the same
material as the haptics 4 or the loops may be of a separate material such as polyimide. The
loops if formed of a separate material are molded into the terminal portions of the haptics 4
such that the flexible material of the loop 6 can extend by elasticity along the internal fixation
member of the loop.

[{0019] Accordingly, there has been shown and described a lens that ideally comprises a
silicon optic and silicone haptic plates, loops that can be of a different material than the plate,
and a fixation device at the end of each loop allowing for movement of the loops along the
tunnel formed in the fusion of the anterior and posterior capsules of the human capsular bag

and with wide hinges with a wide base that stretch like a rubber band.

[0020] Various changes, modifications, variations, and other uses and applications of

the subject invention will become apparent to those skilled in the art after considering this
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capsul otomy. [0017] As is well known in the art, the
intraocular lens 1 such as that in the drawings is

WO pBasmoed i n the capsul ar bag of the eye aftePCT/ERW0EN77838

of the natural lens. The lens is inserted into the

spec1f%ﬁtg ao thgaxgltlpﬂleaacg&?ﬁ{)%d%c%rﬁ%k%glaﬁ(ﬁ QRSN RE s& cﬂaﬁges,

nteri or capsu human | ens an

modifichti@uygiaratisnglahd ofheniiseg off thetdpplicooneahah doioedeparTiem the spirit

out er ends of t he haptics 4, or ]ogps,6, are

and scBRE TN RERM o {0 G e ShvFd b ERE s PP Yo  The
outer ends of the haptics, or the | oops, are in close
proximty with the bag cul -de-sac, and in the case of
any form of |oops, such as 6, the |oops are defl ected
fromthe configuration. The ends or knobs of the | oops
are provided on the outer end portions of the | oops 6
for inproved securenent in the capsul ar bag or
cul -de-sac by engagenent with fibrosis, which devel ops
in the capsular bag follow ng the surgical renoval of
the central portion of the anterior capsul ar bag.
[0018] The inner ends of the |oops 6 may be either
integrally forned fromthe same material as the
haptics 4 or the | oops may be of a separate materia
such as polyimde. The loops if forned of a separate
material are nolded into the term nal portions of the
haptics 4 such that the flexible material of the |oop
6 can extend by elasticity along the internal fixation
menber of the | oop. [0019] Accordingly, there has been
shown and described a lens that ideally conprises a
silicon optic and silicone haptic plates, |oops that
can be of a different material than the plate, and a
fixation device at the end of each | oop allow ng for
novenent of the |oops along the tunnel forned in the
fusion of the anterior and posterior capsules of the
human capsul ar bag and with wide hinges with a w de
base that stretch |ike a rubber band. [0020] Various
changes, nodifications, variations, and other uses and
applications of the subject invention will becone
apparent to those skilled in the art after considering
t hi sspecification together with the acconpanyi ng
drawi ngs and clainms. Al such changes, nodifications,
vari ations, and other uses of the applications which
do not depart fromthe spirit and scope of the
invention are intended to be covered by the clains
whi ch foll ow. WHAT IS CLAIMED | S:



1. An accommodating intraocular |ens conprising a
flexible solid optic and attached fl exi bl e extended

W@oBl0am86 conpri sing plate haptics, designed sPCHUS10a1/077838
the optic can nove backward and forward relative to

WHAIF%C‘E%I%E]?%’S of the extended portions and nay assune
a position such that the optic can be in front of, in
tn

€ ARATE RnBASi Y inhERLNE 141 Rofiilighy QAR sdilRFoIRPLE Gached
and can achi eve "accommodati on by the optic noving
flexibleexwadel powandeanm@ising gatehopiia, pasgrerisoch thet the wpnecan move
anterior or, uniplanar position . relative to the puter
back gty iRl R oBEr 119586 el patiny puf el fsume a
positidieRkh @t Hephielcat by & FoMtTiQWhAHnRCHMe SNRhAUAhE o@BFends of the
~are wider distally, and the |ens conprising hinges in
haptics pred ¢paprchisse agjoaueedatiph &y dpt ¢pdic reovipg fawsrdlowerdihagris om a
Claiml wherein the hinges.are . wde. .3. A lens .
posterige 84 vt 1 e i M B SN, e LT e gricpgling
portiohs2 Bsd AGERIhe gaﬁﬁtocs@r@temtﬂzemhﬁh@mnad' henthihe gﬁﬁc afardiv@er distally,
and deep. 5. Alens according to aiml erein one
and the fenfreeaPRisiRahingss dehr badicapdiapm! thieorisds of t he
extended portions, 6 . Alen ccording. to Claiml
eggeltSr?éC%r&mgctOi@a@? | ibgFean the Nigep RSV cor o ng to
aim 1l where the haptics ar .Llicone, 8. A lens
tohT AT e HE LB e de SR Bor 1 one
i nc I i han.: iy € Lyi.mde. 9. A
| Sra TR ASCORRAPT L FRMERFAYhERE: e PR hELER,

f4 xRt RMcehamRNb hinf qjhgfeﬁ{ﬁ{goﬁﬁé’r@%xgﬂgﬁ B&lifes are on the ends of

proxi mal ends to enhance centration an i xat1 on of

the extehded omisonsi t hi n t he capsul ar bag. 10. A | ens according
to Caim1 where the optic size is from3.5 to 8 nm
16.. A Aenisegeordngde dilmig T wheledhaonticgsstispne.t he hi nges are
w de at their base .all ow nggst retchi ng.of the base

wi-t 1 18 aerringda Glamy | pheisdae bapjics yreprleoser e.

8. A lens according to Claim 1 where the extended portions include loops and fixation
devices of polyimide.

9. A lens according to Claim 5 where the loops have a fixation element of a different
shape on their proximal ends to enhance centration and fixation of the lens within the capsular
bag.

10. A lens according to Claim 1 where the optic size is from 3.5 to 8 mm.

11. A lens according to Claim 1 wherein the hinges are wide at their base allowing

stretching of the base with an increase in vitreous cavity pressure.



