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ACCOVMODATI VE | NTRAOCULAR LENS BACKGROUND | ntraocul ar
| enses have for many years had a design of a single

wopbti7oev7t h | oops attached to the optic to cenpPer/usShme/061447

lens and fixate it in the enpty capsul ar bag of the
human lens. In the md '80s plate | enses were

i ntroduced, which conprised a silicone lens, 10.5 mm
inlength, with a 6 nmoptic. These |enses could be
fol ded but di d ASICOVMQIATIYE INTRANIICAREENST bag,

but resided in pockets b%&en the anterior and

posterior capsules. The f G le I enses were all

made Bftrasddid : ' 9905 an acryljc materi al

was i nt raodué_gégl&gs},m 4tle{;fglt'%p }{gf:egrg%’aﬁ?%ags oL Opif with loops
i HEsoh ot Dotero Rt M ARG g SR tuman
t?eﬁle' Iély eégln d\éﬁ ‘g@o\t genfels R lﬂfr?f{)“f’?f{e VP SOmBTised agilicone lens, 10.5 mm
Releegth.| witteeo® mmapdiat These Riiscd C6MIBORRTc BE: dif L&t‘?}ﬁﬁﬁlv?eﬁl in the
Icﬁ;g&lgls? hal\)/§ bedg‘g. i ntroduced to the market, whic

gener al 1y G FE9Rb i norkels hsivaca thegpicrier andipostericnmapsules KEhe first

fdidabli Ibdseorers pil alae SaRichEe. | - r. .
: e AT 09800 B S8 procuce

degar cati gn betreween the junction ¢

BT EPH 9f bopssy iTBF aavlicrlenseomprissd atbésohesatdptic Withs stiiyhtlegge into
waich fefinde ' i L r.nor

ol at e;hast ArodfooBfto kIR e ot it g dovufir b
nat erRexkntlyascaahsiatvesirabidhikcat | ;

AghLhal e sour ns. In. 2003 m?g_gﬁtﬁﬁﬂgﬁrafs%%%egw fogen introduced to
R EPRRSE fYgh gelé%glg'sar‘? mpfified plate ﬁﬁﬂlcd@ﬁ% 4nd, lgstthecslicone plate haptic
kkl&éﬁ,d@@é nd dé&‘é ﬂénehf éﬁﬁ%n %ﬁgemgﬁn&%hr&ﬂ%g)gag%%%g]? OE)ECQ S posterior

%Cﬂfi[%/l ic and hydrogel materials are 1nc
Pt gt Bleieihamticdpns mivibraeferrddriaes ar inregnculihenabiwingttwo br @bre plate

mﬁmg@{oitﬁ%goﬂtﬁns whi ch functions by noving al ong the
axis of the eye by repeated flexions somewhat |imted

t he ixitlé airglicfriaaeratdbis GRinb D @i 85t Sulg i

S bbfone is the ideal material, since ft’ha?%‘ﬁ?fggﬁ%‘f“& SUIgeons.
g% X ﬂrelﬁjéanloaglﬁ ofﬁlpedgwcylaglggs@q; miplantdd Had mcryliovepticn Hinhioel lenses
lakeukdikea Mot M¥RIBoth AR Qgcl h Ok ;a1 it

e. pl aced across the pl a{'y'é ad] a%%%e%%gﬁﬁsearg &c%a%gso %mulhple

Xtops Fithew Fagtemng. design to facilitate novenent of the

opti ative to the, . .

PLT §pL g&vent of&n accommodating lens which functions by moving along the axis of the
eye by repeated flexions somewhat limited the materials from which 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 QF THE INVENTION

According to a preferred embodiment of this invention, an accommodating lens
comprises a lens with a flexible solid optic attached to which are two or more extended
portions which may be plate haptics capable of multiple flexions without breaking, preferably
along with fixation and centration features at their distal ends. There may be a 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.



10

15

20

25

30

outer ends of the haptics. On the other hand, acrylic
material fractures if it is repeatedly flexed. SUVMMARY

wWQOR0THIE7TS7NVENTI ON According to a preferred enbedrmsmios/o61447

of this invention, an accommobdating | ens conprises a
lens with a flexible solid optic attached to which are
two or nore extended portions which may be plate

hapti cs capable of multiple flexions wthout breaking,

pr ef efapsirianty, thegentpr dof the optit bhthe Eﬂﬂoﬂlﬁﬂﬁrﬁ@iﬂr Blertida hil L% ntral area

Ther e a h|n e or groove
Bk et Bl 1.6 0B R 10 SR R e i, Tferae i sgo e e oo be
fimpliahted mtthe patientatoasdodiinadi s BOSbAAd RprovRd SRt né%f' visiBE.
optlc relative to the outer ends of the extended
por t i &, thapessanainventiontihdirected tosm acdonirhalatipyg lefis With thb Grcreased

ention has a.central area of

PE8 et B Sl S 2y S e
Riselosadaiblys. Potiuet wdnaﬂmdmm@gmlﬂmﬁmeaufu (St&!ét (I:lm%ﬁh@t i€ %planted

t en do n to provi de inproved
i\ d5pRRL 50 s B P sl mieption baowe e ncreased
dowmbﬁﬂl hn'éa anmgmﬁ@mmﬂaﬁdmmﬁdﬂﬁew. th the increased
power central area, and a nmethod wherein a
conv efedorshagly, Seatures s st presgnt] imvestionsare to m@ovidden ﬁtﬂ)ﬁﬁred form of

eﬂg d h
126 ot her s

g%%eﬁhgﬁﬁgxg l@]{ l1{1c dm%?at (:ec1 1al afe'rl gz zfsga gg\aer' qutaﬁgetﬂod of implanting
thehiypaeitlersyina piuehhmqmaldnﬁﬁﬁnt es&l’add trhlant®B S cBhvehiiéhal

nt enti on .having the increased power centra
%%g%g} *Pﬁﬁ?ﬁﬁf@&dﬁﬂmww Yfon- domi nant eye.

pecordingly, ! eBRuEPBEERIMEORRSAG: RANGRIG N are o
provide an inprov

i ncl udiae 1 as Lgsndpeédve &{e%f@fpréf&&rd%ﬁfb%ﬁ’inﬁﬁﬁ’lﬁﬂh F}ﬁ&@nﬁnvenhon
nmet hod of inplanting that type of lens in a patie

non- dilmrﬁérlﬂa@MdaMOnamieaml ng a conventi onal

acco dating.lens in the dom nant eye. BRIEF

DESCRI'$H¢ elgvatRAlYINGS Figure 1 is a perspective

Vi ew refe red enbodi ment of the present
|nvent%164? glf'ls a front elevational view

Fi gurggude 5 ﬁlll@tra%sdrﬁe RhE ViR sha\ﬁéfﬂptlgé e%léaged b 2 o2 odbular bag

end vi ew.
havmg been depressed by the bag wall toward the optic.

Figures 6a and 6b provide details of the blended design transition of the anterior optic
surface from the outside to the center of the lens.

According to the present invention the optic is of a foldable, flexible silicone, acrylic or
hydrogel material and the haptic plates are of a foldable material that will withstand multiple
foldings without damage, e.g., silicone. Preferably, the end of the plate haptics have T-shaped
fixation devices and are hinged to the optic.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Turning now to the Figures, a preferred embodiment is illustrated in detail comprising
an intraocular lens 1 formed as a flexible solid optic 2 preferably made of silicon, and flexible
extending portions 4 of any suitable form which may be plate haptics or fingers which are
capable of multiple flexations without damage and formed, for example, of silicone. The optic
2 and haptics 4 preferably are uniplanar, and one or more haptics 4 extend distally from

opposite sides of the optic 2.
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Figure 5 illustrates the I ens, show ng T-shaped
haptics engaged in the capsul ar bag havi ng been

wdep7asze by the bag wall toward the optic. FPQUUS2006@61447

and 6b provide details of the blended design

transition of the anterior optic surface fromthe

outside to the center of the lens. According to the

present invention the optic is of a foldable, flexible

si | i cOReording fothe pressnt inyetion dke qpat @hhed c@ﬁd l:ﬂéiﬁed‘lﬁ@d 3.CThe lens 1

t hat tand
PRty Sones fh Ut BRI B 10p Gl pvallgie o
PYeomiss.dit. yAlisonEejo,(Chlifimin sactpdsahewh ATY.5 Clatdh@ M@mTer %@@ﬁ 86l

R B B R B R B i Ao epensbars 3 and

wihechfBagar alded of Iise éfagrl rdeshtcR @Mdﬁ“ﬁ?&e bshtdr ogiriﬁng dﬁtl eq‘ht'-: Yea 3 ison
ens

i.n nt raqcul ar
%eetéig P S“i,g) ‘{#ﬂze li‘fgt ?Dg ize RopisHQ il opn hwy C@flveyhbmaéﬁxm oapvh be toric
i demeldj & j6¢ ttRHPsieribr RHEAch BElndthObulR %& %Eéoﬁc T Al aded power
h may be plate haptics or finge s
gﬂﬁ ta a%S‘fm Hﬁﬁft"}%’rle The Mtdnwrmn faogs froha aggeximnEly 3.5 to 8.0 mm

f |l e, of silicone. The optic 2 and
ﬁgsgﬁggﬂgﬂ%?gfgggbly are uni pl anar, and one or nore

h a pt i N&l—ﬂ:cemtnedwhng irfifaddullay 1dnkRMaRPRLS iis@osh %ﬁ]ﬁ%m&a@ brea with a
to_the present invention

f g 0? rsg(%rn ® n@@ﬁlpg’? aig i Nictsen, U SnRatent ploe4, é?ﬁeﬂillyand Keats,
U@Tpiitbﬁi@\fo 8,366 6600 mﬁﬁﬁéeﬁ‘&sﬁlf‘ﬁ&%’?aﬁl&ﬂ&a%ﬁ%ﬁvo%’éﬁr%@ tinges

a|I l e fron1eyeon|cs I nc
#11Pf prain tenrls o iggors pimwantediimage. Pat ent nunber

th 4.5 nmm di aneter optic, but
Sf? E]@?’T‘ﬂw oV G e inp o oo PR gl e oot han 1.0

dioystercthe disteletchishin df @fSpatil@ Wil sIhOPHIRF wih nd QNBLtd ﬂfﬁaééa Shut also
center, of the lens._1,. The area 3 is on t ant er

RS She epeipighRrncipally ?lﬁ@gbé%tnerea@d dsptu of ficdé Bblsaﬁhgre will not be
Rvith ks, bRaBI@Hed ”edd ferabl

sl 0l 0SSRl IR Bl Y sy
it the otherrye haviagie genderd inraoaular e, isdnemvdd tdbsmaﬁlly be not

kiSd. 2. ic diameter can range from _
Iﬁg%%ggﬁha Eﬁ&@ 5t0 8 0 mbut a typical one is 4.5

mm  Nbe h&}ﬂl@@ﬁ?@ﬂﬂﬁl}i eﬁ!?plht@ hiRE H&\@I{%Arﬁﬁﬁeecﬁltaj? 8Yses %%%ﬁing loops 6.
central area
"I%e?c?olpcs) q‘nen unrestramed are somewhat less curved in configuration as shown in Fi igures

o

1-2, but compare an example of an inserted lens 1 as seen in Figure 5. The lens 1, including
the optic 2, haptics 4, and loops 6 is preferably formed of a semi-rigid material such as silicone,
acrylic, or hydrogel, and particularly a material that does not fracture with time, The loops 6
can be of a material different from the haptics 4 and retained in the haptics by loops 8 molded
into the ends of the haptics. Grooves or thin areas 5 forming hinges preferably extend across

the haptics 4 adjacent to the optic 2.

The flexible haptics 4 and loops 6 can be connected to an acrylic optic 2 by means of an
encircling elastic band (not shown) which fits into a groove in the acrylic optic 2 as shown and
described in co-pending Application Serial No. 10/888536 filed July 8, 2004 and assigned to
the assignee of the present application.

There can be a sharp edge 12 around the posterior surface 14 of the optic 2. The
junction of the posterior surface 14 of the optic 2 to the edge of the lens 1 is a sharp edge or

junction 12 designed to reduce the migration of cells across the posterior capsule of the lens
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ower of 2.0 diopters or nore. Exanples are in
Kli el son, U S. Patent No. 4,636,21 1, and Keats, U.S.

woearwrk7d¥. 5, 366, 500. Such |l enses result in tRET/US2006/061447

patient having two separate inages, although the brain
tends to ignore an unwanted image. Inportantly, with
the present accommpdating |ens having a central area
of less than 1.0 diopter the distant vision of the .
FttrPARvGly anddherghy 1135109 fhgrincidenpe qfcpostemrcapslalar «tjjls:agﬁ“mtll;m and the

i - VST o0 Dringi ro
e b ool M a1y R R WEBEER g1 s Fictoser o the
1879 ve & henag the portegiessurfact 142 bl urred prinary i mage which
when seen .in one eye only, preferably wth th(?_ ot.her
eye hi¥d lﬁuwtsﬁﬁlsrhapmﬁ trlaens @ bingd bansossithe Hoptidsedjacknt © the
@pERENt Hall kiotR ARbe PBLIIGERPHE ﬁl@é of fi€ l(ﬁ)ﬁg b g are g%ggngd to fixate the

referably are ate haptics Vi ng
Eq?ag t@% %Z@g@'@w]ﬁ@ag éfﬂ?g BYQF;@QQt Be sabinetithoalfvsy the WPHG to stretch along

| I uryed. jn confj|guratjon
i e o o U R Y Bl b e o
slifleayithinipdckets fotmedbetwen thenfusiomoff the Mterioh gnd PAReeridr capsules of the

' ' the optic 2, haptics 4, and loops 6 is
E@%‘gﬂgggy fornmed of a sem-rigid material such as

si || comSresa@itilit Sre c@ﬁcept%‘ gfe%?ﬁﬁcabl@ﬂ%? ?rlgt . ﬁﬁjslfﬁ'gelar%@gﬂgh gs lenses

terial that doés not fracture w _
g’g’ﬁ’nﬂ@ CommingnidSePatent Nob. 51476, 8 i, 6{050,024, 16619B,50,i2668 6ASAI.

' [ ti by | ogops 8 nolded into the _
Cnds FTeE M 5b BB Epaseist o e Rlonded tosisn o i opti
' 1 : : | cen
B L B e B Ble b W SR 8t B ASE ot of
@gm&fﬁﬁ‘g@f eB! tothe penigs syrface ofthe rherdcabradive afSR Dfvhiah comprises the

; : . | . Lch fits . ipto a..

o Gove n raea i PAGHENE JERATh RS e s Baiton

P epipadinnatappdes GamiSRi 1S8R, aind M@hoﬂ@ﬁ&&&?ﬁtﬁahtfthé &fference
Lgned he.assi gnee .o e . )

P S0 eI AT b8 g ion g pasicua, SR1 s >

§¥3ohﬁﬂ4t>r$£59cﬁﬁkri or surface 14 of the optic 2. The

junctiaon of the posterior surface 14 of the optic 2 t_o
t he é¥dewelt kuova in thegrty th sitmosibrailqns &dad ao thaj Lithé d@Rinkis

dagi 1 gration . of cells across the .
1%122%1%? i@rg?g ga&{s)lgglll‘%g 8? ﬁ)t% ﬁgg %ﬁ rseﬁngg%l_og Bﬁgrnﬁfuﬂ} 29“? ‘Thejens is inserted
ipty Ehecqgpsuias Heg ey 1 grmeiaiiy ticmbe epaaingRSingld Miteriof Bphl A" bag of the
HRRAA ik Qrﬁitﬂn%ﬂg}?y gnglpgpening in the cornea or sclera. The outer ends of the haptics

4, or loops 6, are positioned in the cul-de-sac of the capsular bag. The outer ends of the

haptics, or the loops, are in close proximity with the bag cul-de-sac, and in the case of any form
of loops, such as 6, the loops are deflected from the configuration as shown for example in
Figure 2 to the position shown in Figure 5. The knobs 7 can be provided on the outer end
portions of the loops 6 for improved securement in the capsular bag or cul-de-sac by
engagement with fibrosis, which develops in the capsular bag following the surgical removal of
the central portion of the anterior capsular bag. Additionally, according to the present
invention, the lens with the central area 3 is intended to be implanted in the non-dominant eye
of the patient, and a conventional interocular lens like that seen in the drawings but without the
central area 3 is intended to be implanted in the dominant eye of the patient. The present lens

implanted in the non-dominant eye is intended to give superior instant near vision than if the
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necessity of YAG posterior capsul otomy. The anterior
surface 16 of the optic 2 is closer to the groove 2

wohen1/068872 he posterior surface 14. Figure 1 il PAstusSaioesci447

the haptics 4, |loops 6, hinge 5 across the haptics

adj acent to the optic 2. Hard knobs 7 can be provided
on the ends of the | oops 6 and are designed to fixate
the loops 6 in the capsular bag of the eye and at the
Saprdominget e3¢ hasvimplanted therpin Bletsowithontthe bentdabaxep 3. HBfierlenses are

f .t | 1 .back d d
S Rt e AR o 0 8ribelBbariaRa SRR B pochor s
for m%&@ﬁmdésﬁ@ptfoﬁbﬁ@nﬁfl dfoEﬂ@ r%gée?fﬁq gﬁhqld be 00{131dered

posterior capsules of the caps

bul | se eYe GRORERS & tRfd@stARBbL 6004 fén§ 6’V6§§1\§ %ﬁ%ﬁc@w&raﬁée of 4.0 to
| enses, &g ch as | enses shown in

Nos . ; 199 modgs- eefhe wost cogmenly u?@crhom@pc&vessﬁthm@s i522.0
Figuresdﬁﬁk@nd 6b illustrate nore detail of the
bl ended design of the anterior optic surface 16 and

t hus &havhigtbgarh o8 HhS ldnk @ basifallyheeB BhRE With aQRId £ 2§ Wdio%? Often
fron1the ut si de surface of spherical radius SR

the CenBRAST fofeaviire 2 rﬁéopé%llrélﬁf%élmsr%mmsorbf SR2
whi ch 3 il)ustrat
ot her a0 sBfth e i e B Reitn i e Chpptor being the

transi t doptrizmpewens tle caﬂbypoﬁgmraﬁlthksleﬁshﬂ‘&y;ﬁ@[lg @S difi@Wmeter. The

SR to §R2 and it shoul%g@%<§oted that the difference

bet ween PERITC RRA TGRS g Hagerean Hatpd thesurranding area —

the tratmktheemn.0 didptdrand tegishar, SR is > SR3 > SR4A> SRS

> SR2. As is well known in the art, the intraocul ar

I e ns Thedenstdesign ishewedion thd'ﬂxlsdngwengss Coystaleps rbeskidnbof the
wﬁgpsular bag of the eye after renoval of the

natu lens. The lens is inserted into the capsul ar

bag hy I

anter of “aang e nipE U ARuORRN 1 BblarhdlbH hostsage gpo of e

smal | opanfon gmﬁdmg thearctmqn eptical susfadearfahe présentderisds digfa@st.

of the haptics 4, or |oops 6, are positioned in the

cul - ce- ke %?P@W@%Bbﬁl%ﬁll&%cowhe outer ends of the

hapti cs r | oops, are in close proximty with the
bag cuIHﬁgléﬁ es@ﬁﬂﬁﬁﬁnthe case of any form of |oops,

such ang}%tlctnlﬂa?erlang R s%l[ne Stfgém( m@gly{n{qgg] the

configuration as shown
* The posterior surface SRO may be the same as or different than SR1 (e.g. a 23

diopter pin on the anterior side and a 21 diopter pin on the posterior side will give a

22 diopter lens).

Below are calculated dimensions of the optical section of the IOL for the minimum,
average and maximum diopter lens. Diopter 1 is the dioptric power through the outer
perimeter of the lens, and Diopter 2 is through the center section. Note that the radii are
approximate as SRO (posterior surface spherical radius) and SR1 (anterior surface spherical
radius — outer area) aren’t necessarily the same. The center thickmess on the center area 3 is

approximately 3 microns (0.003 mm) thicker over the 4 to 33 diopter range.

Diopter | Diopter | SR0 & SR2 Center
1 2 SR1 (mm) | Thickness
] (mm) (mm)
4 5 4547 | 3030 | 046 |
22 23 8.24 7.55 0.97
33 34 5.47 5.16 1.32
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Figure 2 to the position shown in Figure 5. The knobs
7 can be provided on the outer end portions of the

woOaopae®B72 or i nproved securenment in the capsul BCTHAZ06/061447

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 capsular bag.

Addi tionally, according to the present invention, the
|/t thgjleos is thanugastaredalt lsatumhlea with aistutrg ofl gldsstbeadso remove any

LeaRkg ant .eye of _t. lL.ent, and

a corg;gﬁgot%ﬂlgleg eﬁ;?g@mge ‘“e ?Ealqjé ang IitéhPﬂfit gé‘é 1n A0 absgnce of
dlnsamteng@ $R.ﬂt R §,landi thut bmis ©p Aot Ahuldple power 16nsi rrhsfbeﬁﬂng Blended
%%1 . g in the dom nant eye of the patjient. The
present fc etfoﬁﬁlf’%ﬁﬂo EPupGSepypaie %?’%e%%ﬁ%&ﬁfnu@f@al lens, but actually

iprdvitiesl cenitral @k&é&vﬁ@ﬁiﬁbﬁﬂ&s adBEbB focm pote? hﬁhcmﬂ\}]résﬁlts in an
thewgg dom ant eye has inplanted therein
EHEOreE R é@?ﬂl phifield phoyt the fayjpeint ofifhepatiantis wsmpi difiug,Gh desired

\depth BEfIRMBreARABET: ﬂfbsfoga?gsﬁﬂ 6k, ape M% oz ni%ag? ﬂag\‘t\%?ﬂ (geFermmed

the art. There are two criptions
KhRe supsHigE oYes atvidan sanieel thow a sfembrdjmadmoda‘ﬂng irftiabsilar l€@K $he through

ver. th tri
g%:\lllé ?ﬁs;egrhﬁtteaﬁng? h.gfbtag ftqs\%lﬂgy Lrieclhl}a\/lﬁgﬁgh \79 E) ifmd 2 below
emnn@tammOm thp presant BDWAIOLqfrovtidee sh@ﬁﬁr d)\férai’l?opﬁcal performance

of S ically a bel
o B0he o oBiehl R B R Inhidy 10 Thity i oo e Yo sty by
cixjeralingi thdﬂraageZ(’if achonpmandxﬂbsutftw fat Puist byShcteds@ ?%rbtatlyaspth of
an be.relative.to the | ens desi

gglﬁfg eﬂa&%ﬂt 5 &s&n 1%@?3%%9 ﬁ% viiug Bf 3y @crwwsg epdf oftfm;i ashthisdepth of

field kis@ WilBbeofrede R 118 Paticf w&aYPép@@Haélé/s félr n’%aﬁml amet er.
The dioptric power of this area wl .0 larger

than that _of the surrounding area - thus—the<1.0
i opt er  abfiforgly Fesus Wanefroatizealkds Valleyi s sewed [on the
eXi sting eyeom CcS Cryst aI ens to the extent of the
f ol Néw-nRea : are manuf §ct ur ed
from.tiH , f the pins|for
ol di ' ‘ mce of the present
eng4i ® material is Biosil
Skl
€12
g
1
§ AlOL.
£ 08 - = ‘ED-AIOL
= 06
o
0.4 &
0.2
0 -
0 0.5 1 1.5 2
Object vergence (D}
Waveforms 1

"The Waveforms 1 are peak to valley wavefront aberrations for AIOL and ED-AIOL forobject
vergence distance from 0 D (object at infinity) to 2D (500 mm).
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Haptic is the sanme design. Haptic material is the
sane Kapton HN (polyimde). The posterior surface SRO
woay7me747he sane as or different than SR (e. gPCHUR06/061447

di opter pin on the anterior side and a 2 1 diopter pin
on the posterior side will give a 22 diopter |ens).
Bel ow are cal cul ated di nensi ons of the optical section
of the 1O for the mninum average and naxi mum
di opter Iens.T Diopter 1 is the dioptric power| through
tthe outer perfHEMaEFoshs WauelrBMSang Di opter |2 is
tthrough the center section. Note that the radii are
appr o ok i hace spherida
nadi us spheri cal rladi us -
qut ek2 sanme. The [center
tthi ckn approximatgly 3
m @r of e 4 to 33 diopter
1 agge. fed, it is tjunbl ed
Vi £ .8 g any fllashi ng,
$not h nadittAOlang it
$hiiomk f [di=sciDe¥®|ir adii SRl
&Ro, 1i pl e power |l ens. The
I e wlat pl eti on does not
cause ltifocal |ens, but
nct wal whi ch provijdes
nddi ti ally results in an
Xt epded ey O b about the flar point
pf the patiept’'s vision. Thus, a desired depth of
ield increaseogbqut the focal point occurs, |and the
retinal i mage has  BEEHYB ernined to be supelfior over
a w der range than a Standard acconmmotating
waldtaaeal ar 1 ens. The through focus wavefront

aberrations peak to valley and RM5 graphs and
TheWEaefamms 2 arrRMS vaebfeont stleawtiois B ATOR Y @WAM%? Bject vergence

t AlLOL pr.oyi.d [ [ ti
SRS Phmnc G Haoktatge 06 U9aen “ver gence. from

Th M Whie¥ . Th th n unctjons sinply by .
ex;qn'?Hg#@ﬁémggﬁﬁgyg?“ﬁ%g%hﬁ%%gﬁ%ﬁﬁwﬁ% Fm¥W@W¥H¢abmﬁmml
Orsin tdoms Df\p_zba_b tsvalley AMdRMS filidd oRlethdraE of dbfdcldisthnce from infinity
tg%(%uﬁmv'{&) 2v5|e]$)| QLS rtgr oved by virtue of an increased
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prowées about 33% better P-V performance and about 50% better RMS performance
compared to the AIOL. As can be seen from the lateral shift in the graphs, this corresponds to
about a 0.3D improvement for the ED-AIQL. This again demonstrates the fact that the ED-
AJOL should provide better overall performance over the depth of field range about the

AIOL’s focal point.

The end of the loops 6 containing the knobs 7 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,
prolene, or PMMA as discussed below. 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.

As noted above, the haptics 4 may have a groove or thin area 5 forming a hinge across
their surface adjacent to the optic. This facilitates movement of the optic anteriorly and

posteriotly relative to the outer ends of the haptics.
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bel ow. The loops if forned of a separate material are
nol ded into the term nal portions of the haptics 4
such that the flexible naterial of the |oop 6 can
extend by elasticity along the internal fixationmenber
of the | oop. As noted above, the haptics 4 may have a
groove or thin area 5 formng a hinge across their
surface adjacent to the optic. This facilitates
novenent of the optic anteriorly and posteriorly
relative to the outer ends of the haptics. Accordingly,
t here 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 tunne
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formed in the fusion of the anterior and posterior
capsul es of the human capsul ar bag, and wherein the

wanv@rocta72sur f ace of the optic has a central arPewustoo6/061447

i ncreased power of less than 1 diopter as well as a
nmet hod of inplanting the lens in the non-dom nant eye.
Vari ous changes, nodifications, variations, and other
uses and applications of the subject invention wl|l
beconme apparent to those skilled in the art after
;@gg' gr' E}gvspecification together with the
@W wi ngs and clains. Al such changes,
modi f{c Vs riations, .and other. uses of the
appl i ca&tr%e%% i C roalglgﬁ‘(??fvﬂfsé??a‘?fta nep-gARiRRt eYp of ¢ patigpigomprising
ﬁwsg@saf the invention are intended to be covered by
the clains which follow WHATIS CLAIMED I'S: 1. A nethod
for i WWP&QI theran-dangihapheysfof ﬂleﬂnmndmchalﬁﬁloﬂatﬁlg(ﬁtraacular lens
Ritich 84 2 SQGRL t ing in
non- doni nant g;&e htIa ng £ all %{ﬁ? A; Bﬁﬁlﬁl’ﬁﬁnd including a
ilextibla selid aptic,| thmepmihamhg h 33111‘81 a‘réaﬁ?f iR sddgyas e PO¥ss AN 11 D Hiopter

0 nt.eri or r des and i ncludin
ﬁ Jél%ﬁ Ir-:ec;%% dg Tegiop;o rggepgth%ft I%,Eji aﬁ) utﬁ.gq,ﬁah@o%t of @ patieit’s g}%@g, the lens
bcbdyu hammg a&edr rﬁm/exteﬂtﬁng nts hraﬁ the &ptid 's%ttﬁittﬂ?]&em hve

. E]ac |onf1£f epth field about
?rh“tt ycﬂ“ Wa@r @Hscletqféhq egpand hylersdeing gizedo be

Mplmcﬁn@)tﬁd&ﬁﬁélﬂbﬂ bROb thORR sherMthRralfd &t 1 Pa.r#r n}%%cle causes the

the l.ens can nove anteriorly with contractio

@icef ﬁwm Sbinghe eqpanlanhag belrindl therisisitemsvdiorwagd & Dedrditi: iris with
hecontiiigpt ed into the capsul ar bag of the eye such

that contraction of the ciliary nuscle causes the

opt i @. of mefhed hein laht MNohptibiag GRREHeAReRRG behi nd the

iris to nove forward to toward the iri's with its

cont rgplaning, in the daminaih eyb efshe patiit an mc&mﬁmﬁmﬂgihmcﬁlmens which

G B8l RO e SO 10, [

llé rpi, the law $odyddyingawb 6gmore &d’@dﬂfyl)é}étgili%ﬁge bési‘fécl)rlﬁ;d%& ‘Ehle optic such

d di
R B R ey <R Wik RO e emilgof o e
port i30 'A%cgnﬁlﬁgaaﬁnﬁg m%&éu?ar ?eﬂgeg Ig&q%h]fm?%%ﬂalgf’iﬁ gqy‘é’% ‘P]fté patient

| ens can nove an
cempasipg Fissaxdlokns trdies jnevmg normally anterior and posterior sides, each

including a flexible solid optic,

the lens bodies each having two or more radially extending portions from each optic
such that the optic of the lenses can fiove anteriorly with contraction of the ciliary muscles of
the eye,

one optic having a central area of increased power of less than 1.0 diopter on the

anterior side of the optic, and

each lens being sized to be implanted into a respective capsular bag of the eye such that
contraction of the ciliary muscles causes the optics of the lenses within the capsular bags

behind the iris to move forward toward the iris with muscle éontraction.

4. Accommodating lenses according to Claim 3, wherein the extending portions are

plate haptics.

5. Accommodating lenses according to Claim 3, wherein the extending portions are

plate haptics with a narrowing of the plate junctions adjacent to the optic.



3. Accommodating intraocul ar | enses for inplantation

in the eyes of a patient conprising two flexible |ens
woadi7as741avi ng normal |y anteri or and posteri or PETAE2006/061447

each including a flexible solid optic, the | ens bodies

each having two or nore radially extending portions

fromeach optic such that the optic of the | enses can

nove anteriorly with contraction of the ciliary

nuscl ésAofontnelatyglensenascapinigto Ohith Bgwikraie Melals havig@thebptic with

[ wer of less than.1.0 diopter on the )
sAPRFTE5 oPRASe P bonis Bl b Eobii 0w Bl i o paiet.
to be inplanted into a respective capsul ar bag of the
eye such that contraction of the ciliary nuscles
causes the optics of the |enses within the capsul ar
bags behind the iris to nove forward toward the iris
with rmuscle contraction. 4. Acconmopbdati ng | enses
according to Claim 3, wherein the extending portions
are plate haptics. 5. Accommodating | enses accordi ng
to Cdaim3, wherein the extending portions are plate
haptics with a narrowing of the plate junctions

adj acent to the optic.6. Acconmpdati ng | enses
according to Claim3, wherein the | ens having the
optic wth a central area of increased power is to be
i mplanted in a non-dom nate eye of a patient.
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