WD 2004/ 075729 PCTI US2004/ 005459 Pat ent Application of Gholam A Peynan
for TELED OPTI C LENS SYSTEM AND METHOD FOR USI NG THE SAME [0001] This
application clains the benefit under 35 U.S.C. 119(e) of provisional

pat ent appld,&?(ﬁ]h@.;b erial No. 60/449,618, filed Febr uar)ﬁc%ﬁysz(?ﬂQ@&“gt he
entire content O ich is incorporated herein by reference, and Is a
continuation in part of application Serial No. 10/455,788, filed June 6,
2003 and entitled TELEDI OPTIC LENS SYSTEM AND METHOD FOR USI NG THE SAME,
the entire content of which is incorporated herein by reference. Cross

Ref erence to Rel ated Applications [0002] This application is related to U S.
Patent No. 6,197,057 to Peynman et dPatent Applidatidn" LENS CONVERSI ON SYSTEM FOR
TELEDI OPTI C OR DI FFRACTI VE CONFI GURATI ONS", and copending U. S. Application
Serial No. 10/356,730 entitled "SUBEPI'IH LI AL | MPLANT AND METHOD OF
TREATMENT OF PRESBYOPI AN AND OTHER REFRACTI VE ERRORS", the entire contents
of both of which are incorporated herein by reference. WO 2004/ 075729

PCT/ US2004/ 005459 -2- Field of the Invenolon [0003] The present invention
generally relates to a |l ens systemfor correcting vision in the eye. Mre
specifically, the present invention generally relates to a dual [|ens system
that provides telescopic vision to an eye to correct the vision thereof.
Background of the Invention [0004] A normal_anetropic eye includes a cornea,
lens and retina. The cornea and | ef&holsm AnReymanng| eye cooperatively focus
|ight entering the eye froma far point, i.e., infinity, onto the retina.
However, an eye can have a di sease known as nacul ar
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TELEDIOPTIC LENS SYSTEM AND METHOD FOR USING THE SAME

[0001] This application claims the benefit under 35 U.S.C. § 119(e) of
provisional patent application Serial No. 60/449,618, filed February 26, 2003, the
entire content of which is incorporated herein by reference, and is a continuation in
part of application Serial No. 10/455,788, filed June 6, 2003 and entitled
TELEDIOPTIC LENS SYSTEM AND METHOD FOR USING THE SAME, the

entire content of which is incorporated herein by reference.

Cross Reference to Related Applications
[0002] This application is related to U.S. Patent No. 6,197,057 to Peyman et

al. entitled “LENS CONVERSION SYSTEM FOR TELEDIOPTIC OR
DIFFRACTIVE CONFIGURATIONS”, and copending U.S. Application Serial No.
10/356,730 entitled “SUBEPITHILIAL IMPLANT AND METHOD OF
TREATMENT OF PRESBYOPIAN AND OTHER REFRACTIVE ERRORS”, the

entire contents of both of which are incorporated herein by reference.



( degeneration which can greatly degrade vision. [0005] Mcul ar degeneration
has becone one of the |eading causes of blindness in adults. This disease
affects the central retinal area known as the macula which receives |ight
focused by fb‘i?ﬁ and |l ens and acute vision. Mcul ar r n can
lead to a gfvgg‘ﬂ‘g‘ or sudden loss of vision to the |evel %‘?ﬁg%ﬁ@éﬂysp | ess.
Commonly, loss of vision only affects the central retinal area of about 0.25
to 4 square mllimeters, and does not us@ally progress beyond this, area,
thereby | eaving 95-99% of the retina unaffected. Thus, reading and driving
vision can be lost, while peripheral vision remains intact. [0006] U.S.

Pat. Nos. 4, 66K Mthmﬁwé &g, 031, both to Koziol and Peyrman, and both of

whi ch are inco ref erence .herein ch is ose. i nfraocul.ar
anses ahi ch SOl ant i PRSP TR 00T PO CaRSt s S PLcT POTREtES
redirect the r@¥gn imthe bid MOrE@?éHﬂHaIE'%ﬁr@ﬁnﬁﬁ‘#&{tﬁ)ﬁgéﬁérﬁlgre%s\tbildﬁﬂ caused
by the macul ar degenerati on he eye. For exanpl e,

4,666, 446 di sclenssystenrthatpreddesiitlascopisyision:ionp pyetwrr&ctftm gisiop gher¢asn
including a diverging |Iens and a second portion including a converging

| ens. The converging |l ens provides the eye with substantially the sane
focusi ng abil iBycﬁioﬁmMgﬁeﬂnﬁbﬂns prior to inplantation of the

i ntraocul ar | ens. us, the eye w Il have decreased Vi sual ~acuity due to
the macul ar delP0Q4at i orA nermal gmetropia eyedneiudes a&ﬁﬂ@@vt Tbﬁw‘émﬂ

i si The d
\éeﬁ{/gpgl ngel elnasﬂﬁg)g%lrbglﬂ%ne Sﬁ%seltcgg)egwlkefggggr %Wg&l ens’)

provi des a nagix.finfimity, oaipehevetina. |Huweaa:$mﬂe)wcﬂnahvmdlsdza§eklmtwmasrmamtarct ed
vi-sual field. % 2004/ 075 69 PCTI US2004/ 005459 -3 Therefore, this type of
i'ntraocul ar |e eratignawhich cangreaily; degragde Xisst em  whi ch provi des the

patient with ttgmo#gm ce mmﬂa}rmgaiefdusﬂhmsec&ﬁébmtﬁélm CARES bfCt ed vision
or magnified t peripherally restricted vision. S. Pat.

4,581, 031, di sblinssess imadulis: This disease affmthbnmmhmgal@readmmmsmrnmh ?nld a
2&,53”?? om e #BiRbareRpS R ERed 8 HE LR SR 30 MG Mg @ 1O

degeneration can lead to a gradual or sudden loss of vision to the level of 20/200 or

less. Commonly, loss of vision only affects the central retinal area of about 0.25 to 4
square millimeters, and does not usually progress beyond this.area, thereby leaving
95-99% of the retina unaffected. Thus, reading and driving vision can be lost, while
peripheral vision remains intact.
[0006] U.S. Pat. Nos. 4,666,446 and 4,581,031, both to Koziol and Peyman,
and both of which are incorporated by reference herein, each disclose intraocular
: lenses which are implanted in the eye in place of the natural lens to redirect the rays

( of light to minimize the adverse affect on vision caused by the macular degeneration
of the eye. For example, U.S. Pat. No. 4,666,446 discloses an intraocular lens
comprising a first portion including a diverging lens and a second pbrtion including a
converging lens. The converging lens provides the eye with substantially the same
focusing ability of the natural lens prior to implantation of the intraocular lens. Thus,
the eye will have decreased visual acuity due to the macular degeneration, but will
also have unrestricted peripheral vision. The diverging lens, on the other hand, when
combined with a converging lens positioned outside of the eye (e.g., a spectacle lens),

provides a magnified image with increased visual acuity but a restricted visual field.



degeneration, and focuses those rays onto an undi seased area of the retina,
thus providing greater visual acuity. [0008] As discussed above, U S. Pat.
Nos. 4,666, 446 and 4,581,031 clearly disclose that it is known to use
particul ar vy pRRsnr2d Nntraocul ar Ienses in place of the peafyshetlobsasys to
reduce the adverse affect of macul ar degeneratlon on vi sion. However,
neither of the patents disclose that it N known to use an intraocul ar |ens
to nodify an existing |lens systemin the eye, conprising the cornea and a
natural or artificial lens already present in the eye, to create a lens
system havi ng t he pr| smatic or teledioptic capabilities discussed above to
correct for mnebherel ‘Pred@yébm oft insppculer leng cregtes teledivpti legs SYStm,,tWthbE”OVldeS

appl 1 at i on_ e QHEsstwEh B aniteor A i b o B Byleer R Wlonfbrl ™' 7'

suppl ement al  irngniftes But periiptiesallycestrictedkvisiph.ng artificial int raocul ar lens to
correct for o I ng de datiqQn of VI i That I f the ability of the
eye to focus ﬁwmrsigoﬂ‘gr Ne.j4n8l q3i5‘ﬁ%’é?§°%@mgb?°&@fﬁﬁ’stm@l@ﬂﬁ4re

intraocul ar | efyg e dddtich Seid { ﬁhﬁa{ 10 puttidh. T}i’é%mbﬂﬁ&'c%ez/ﬁtﬂg&faﬁ%%ﬂé diFgld active

power, a suppl enment aI I ntrao ens can be atta e exlsting

i ntraocul ar | emys of lightawacfiomdheecenter bfthe rtine i bas teanl diveaged bylneaslat r aumat iC
to the eye. [0 10 . S. Pat ent .. 6.197. 057, ..the entir tents of which
bre herern | EBRISERIAL Ry ciis Bpis Bt o AR fucidedfeo i IR BRE B 0y

conbi nes a h| gﬂ}oﬁmgglrmmumcuﬂypl us and m nus | ntraocul ar lens (1QL), so
that the | ens stem works_in a manner | ean tel escope.

General |y the Qﬂﬂpl us Asdiscussed hos, HeS. ?H%NQ‘}‘é" @6 496 apﬂ45§ﬂ,9§]5él§ bt
f{'peCt acl es or Ebl@se?l?ﬂﬂﬂﬁm&%‘ﬁ)us@ thhtlﬁﬁrrﬁli)]éé%f?dﬁ%fﬂéns %.er?ﬂﬁalbc% el O that

‘epl aces or works I'n conjunction atu patient (See
Figs. | and mamamm4¢msm¢ am&émﬂm&dﬁegeneﬂn{)ﬁ)ﬁﬂﬁsmﬂdﬂmwmnal ly,

i f desired, the nd mnys |e can, have a hi orti in the
center of t he %“3’/‘5 ?@tW%%ﬂPiq%ﬂ§t1§MQ%Wﬁﬁ ‘ﬁd OFCh @ ave no
pover, i.e., t{8snyldRepsinin Byl WBmpAsinPhelcbibea and a natural or artificial lens

already present in the eye, to create a lens system having the prismatic or teledioptic

capabilities discussed above to correct for macular degeneration in the eye.

[0009] U.S. Pat. Nos. 5,098,444, 5,366,502, 5,358,520, and 4,932,971, as well
as world patent application WO 94/07435, each disclose that it is known to attach a
supplemental intraocular lens to an existing artificial intraocular lens to correct for
ongoing degradation of vision. That is, if the ability of the eye to focus grows worse
over time, instead of replacing the entire intraocular lens with a new intraocular lens
having a different refractive power, a supplemental intraocular lens can be attached to
the existing intraocular lens. This technique is less invasive and hence, less traumatic
to the eye.

[0010] U.S. Patent No. 6,197,057, the entire contents of which are herein
incorporated by reference, relates to a lens system that combines a high plus lens with
a plus and minus intraocular lens (IOL), so that the lens system works in a manner
similar to a Galilean telescope. Generally the high plus lens is outside the eye (i.e. in
glasses or spectacles or in a contact lens) and the plus and minus lens is an IOL that
replaces or works in conjunction with the natural lens of the patient (See Figs. 1 and
2).



[0012] The "Peyman " 057 patent al so discloses a supplenental intraocular

|l ens that can be attached to the natural lens or an existing artificial

|l ens to make the I ens adaptable to function as a teledioptic or diffractive
prismatic |we2o6so7sR¢ type described above. [0013] Accolg rD8boda/008450
continuing need exists for a supplenental intraocular I nt raconeal

| enses that can inprove the vision in the4eye. r Summry of the I nvention

[ 0014] An object of the invention is to provide a supplenental intraocul ar
lens for nodifying the natural |l ens or an existing artificial lens in an
eye to correct for macul ar eneratlon 00151 Anot her object of the
present i nvent[0831ls toﬁpid@w y.dhdssied, m%andllmngslehscmhaptamgétmmm | n the

eye to nodi fy f

natural or exi so?‘?r#gﬁaqﬁ? f%h%g}h%eg%frﬁ? %ﬁehéo eyeS sﬁ#&%%@g%gﬂqs}ngtﬂé %m t hat
functions as md@v@,ilmgtmssmﬁnﬁdﬁggbmmmmatMen used without an external
| ens, prOV|des unnmagni fi ed _and perlp heral I y.unrestricted vision and which,

when used wi t HOO&Z]ext erkhg Pewran ‘037 paren also disslesesi asypplgmental inppaculer leps
restricted Vi shaahfe Gdiefto hohantRieH & anHEAE BRI tonk Bkhfle e et t Ner
object of the rnvention 1s to provide Intraoc enses 0 types
descri bed abovaﬂapﬂableho functioreas 4 telediogtic bratiffeaativegpriserdtie iens wif iheltypenabl e t hose
i ntraocul ar le se 0,be secured in the eye. [0017] A still further object
of the inventi taB Yt ovi de intraocul ar | enses of the type described
above whi ch arpoaae]abl e AdcoRBhg) maﬁmﬁ@gﬁueﬂeﬁ%dsyoﬂansdpbremenejmha&ulasurface
of the natural existing artiticial lens in the eye. [0018] Another object
of the presentandnn@«wpmnllpgsesﬂlapf:@umwvaﬂ@amw@mhem escopic |l ens systemto
i pprove vision in the eye. WO 2004/075729 PCT/ US2004/005459 -5 [0019] Yet a
fGrther obj ect of the present invention is to provide a tel escopic

Summary of the Invention

[0014] An object of the invention is to provide a supplemental intraocular lens
for modifying the natural lens or an existing artificial lens in an eye to correct for
macular degeneration.

[0015] Another object of the present invention is to provide an intraocular lens
for implantation in the eye to modify the lens system of the eye comprising the cornea
and the natural or existing artificial lens in the eye, to create a lens system that
functions as a teledioptic lens system which, when used without an external lens,
provides unmagnified and peripherally unrestricted vision and which, when used with
an external lens, provides magnified and peripherally restricted vision to correct for
macular degeneration.

(~ [0016] A further object of the invention is to provide intraocular lenses of the
types described above which further include fastening members which enable those
intraocular lenses to be secured in the eye.

[0017] A still further object of the invention is to provide intraocular lenses of
the type described above which are capable of being secured directly in front of the
surface of the natural or existing artificial lens in the eye.

[0018] Another object of the present invention is to provide a Galilean

telescopic lens system to improve vision in the eye.



| ens system for the eye, wherein one of the |lenses inplanted in the cones of
the eye, so that the lens follows the natural direction of the eye. [0020]
The foregoing objects are basically attained by providing an intraocul ar

| ens syst eybQbogloiBhant ation in the eye to nodify the | epSr68864003484 t he
eye conprising the cones and the natural or existing artificial lens in the
eye, conprising a high mnus | ens havi ng @an outer perinmeter with a dianeter
of about 1 mllinmeter to about 3 mllinmeters, adapted to be inplanted in
the eye to create a lens systemthat functions as a teledioptic | ens system
whi ch, when used without an external |ens, provides unmagnified and

peripheral |y ulf@QES} i ct e¥etia fyrther obisat ofithepresenjinventionds| togroyide s telsscaniaal

| ens, provides L £ | I | S rrect for
macul ar degencicdl At i g yeRphirRldhob! the idiiisinpleitath Hedimeh 8 6

attai ned by pr swihditheleas followisdhe daturalndirbcfign ofithée &e. | ens syst em of the eye
conprising the_c and_th natucal, or exjsting.artificia lens in the
eye, the met _ho[p%_ri si hef _°Fﬁ¥P‘é’ﬁth’ﬁ§tsiaFFliaﬁ’€aﬁ5é_ : RYPROVTIREER | ens havi ng
an outer peri ”ﬁh%&cd&tl&s%?ﬁbﬁriﬁltiﬁ{plﬂiaﬁ@ﬁﬁi’ﬂne by&id thb dIB} BE lenk l@ys?éﬁ%‘fthg’

mllimeters, to create a ens systemthat funCtions ds a tel'edioptic |ens
system whi ch, eyesompsisthgthe ¢ronea aad thonaturslar existing arfificiel ldnsindemeygni fi ed and

peri pherally unrest.r.ic%%gv. ' . Whi S Wit h _an t al |ens,
provi des nagn??qP%réls%% #%%sg?%mgmp@s't% trh;erc el ?}lgrs‘?@ha fh(?mgoF?géi’tog{ gr

macul ar degenemillifeter to 48P 2 nilliatetdrs) adspiedty be buplahted & the S dbcasd £1Rhd ¥
attained by providing an  intraocular, |l ens system for inplantation in the

eye to nodify cyien thatfugctions s ateledigpticdens system mhichy, whemused gitbsutagy ¢ he
natural or exi gy hEdved L b Ber L Sq .paving a
h(gh m nus por?%tg%gl al%%s[’g%\d%e?l'él?h g@%‘%ﬁl g’u @%ﬁ%ﬁ‘gﬁ%ﬁdt?u{lggﬁ#ﬁ%c ’he hi gh
mhus portion shen beedvgtt ar exteina dens, provides magniftedeand tperipterdlbyrestrictedlieisibad t o
be inplanted in the eye tolcr ate g. lens systemthat functions as a

tel edioptic | effsCEHORTRAT leEgrLH %Used without an external |ens, provides
unmagni fi ed ango@21] Pher Thé forépofrpsdbjdclabélaldd Sdsieall Pakhindal 5 proviligg aused Wi th
an external |ens, provides magnified and peripherally restricted vision to
correct for nmmethoddoryagdifiangthiedems system of the eye comprising the cornea and the

natural or existing artificial lens in the eye, the method comprising implanting in the

Q
(=]

eye a high minus lens having an outer perimeter with a diameter of about 1 millimeter
to about 3 millimeters, to create a lens system that functions as a teledioptic lens
system which, when used without an external lens, provides unmagnified and
peripherally unrestricted vision and which, when used with an external lens, provides
magnified and peripherally restricted vision to correct for macular degeneration.
[0022] The foregoing objects are also basically attained by providing an

(; intraocular lens system for implantation in the eye to modify the lens system of the
eye comprising the cornea and the natural or existing artificial lens in the eye,
comprising a lens having a high minus portion and an outer portion substantially
surrounding the high minus portion and being formed as a plus, minus or toric lens,
adapted to be implanted in the eye to create a lens system that functions as a
teledioptic lens system which, when used without an external lens, provides
unmagnified and peripherally unrestricted vision and which, when used with an
external lens, provides magnified and peripherally restricted vision to correct for

macular degeneration.



WD 20041075729 PCT/ US2004/ 005459 -6 [0023] The foregoing objects are al so
basically attained by providing a nethod for nodifying the | ens system of
the eye conprising the cornea and the natural or existing artificial |ens
in the eyeywd 8yeRiZBod conprising inplanting in the eygc@usfisoddassi ng a

hi gh mi nus portion and an outer portion substantially surrounding the high
m nus portion and being fornmed as a plus,mnus or toric lens, to create a
| ens systemthat functions as a teledioptic | ens system whi ch when used
wi t hout an external | ens pr ovi des unmagni fi ed and peri pheral I y
unrestricted vision and _wh when used with an external |ens, provides

magni fi ed and [B023bher allbp fcprggqqag ehiets ¢te alse hasigally aBained by providingl ar
degenerati on. v res of the
present i nvent%%ﬁ&ﬁ%rﬁ%g%@%%% Fﬂ% &%?%gggalggn‘?ﬁieﬁgl n tg'ﬁe grt fromthe
fol |l ow ng det aiatueal ordmisﬁmg qtificial lenshindhe eyesthe method comprisiag lmpianmnghntliee
annexed draw n?, cl ose referred erqoodl nent s. of he J ventlo Bri ef
Descri ption of® Fﬁée Wﬁ@i‘%‘g@% ﬁﬁf”éﬁ’? MPYS POFHOT Y W’ﬁ@g rma
part of this GhégigRsh® portiéilaflbefgdorred s b phis! MRS oi'ﬂﬁlcﬂédsotro c?éated"i&ﬁsr ein a

plus lens is used outside the ée in conjunction wWith a conbination plus
and m nus i nt rexgtemithat functions 4sp0ie FIOFHQIGHQSMSIGthIpb,t\ﬂzﬂntmed wtﬂnnt agrt wherein

i hus por 11 on A1 b b s inecit s ERRAUAES hRRatol Bl " ©

illustrates a yheafuséd withafilepidinabehs, pfovides maggifiedand ﬁet@n&ianyresﬁ-mddw@khm an
el evati onal side vi ew i n%qufctlon of a plus lens outside the eye and a m nus
| ens i npl ant edocprrest form Aegsmemligh of the eye; [0029] Fig. 4 is an

el evati onal 'Ol%zﬂegols tr%tirii&?rb &%amvaﬁtagésu&dl t?ééf-ﬁééj%tﬁé‘ﬁrese%Yﬁlv@d&na m nus

l(ens i npl ant e he eye 5 1s an
el evati onal siwidl beceme appasent td thosecskilled i e aftdromn thefollovwingidétailedt he cor nea and

ANUSSEEnS Ic{r&pl arﬁtog,dw ch %&e%% gcr)ﬂjl%choxrll W%he a?mexelaedr xxmgs discloses

preferred embodiments of the invention.

._)

Brief Description of the Drawings
[0025] Referring to the drawings which form a part of this disclosure:

[0026] Fig. 1 illustrates the prior art wherein a plus lens is used outside the
eye in conjunction with a combination plus and minus intraocular lens;
[0027] Fig. 2 illustrates the prior art wherein a plus lens is used outside the
eye in conjunction with a lens having a minus portion and a portion with no refractive
power;

( [0028] Fig. 3 illustrates a preferred embodiment of th'e present invention

including an elevational side view in section of a plus lens outside the eye and a
minus lens implanted in an anterior portion of the eye;

[0029] Fig. 4 is an elevational side view in section of a plus lens outside the
eye and a minus lens implanted in a posterior chamber of the eye;

[0030] Fig. 5 is an elevational side view in section of a plus lens implanted in
the cornea and a minus lens implanted in an anterior chamber of the eye;

[0031] Fig. 6 is an elevational side view in section of a plus lens partially

implanted in the cornea and a minus lens implanted in an anterior chamber of the eye;



[0031] Fig. 6 is an elevational side viewin section of a plus |lens
partially inplanted in the cornea and a mnus lens inplanted in an anterior
chanber of the eye; WD 2004/ 075729 PCT/ US2004/ 005459 -7 [0032] Fig. 7 is an
el evat i onalwgi:gRyé7@9v i N section of a plus | ens outside adrguszensmossesl a m nus
|l ens inplanted in the cornea; [0033] Fig. 8 is an elevational side viewin
section of two plus |lenses, one inplanted;in the comes and one outside the
eye in conjunction with a mnus lens inplanted in an anterior chanber of
the eye; [0034] Fig. 9 is an elevational side viewin section of tw plus

| enses, both outside the eye and two m.nus | enses, one mnus lens in an

anterior chanbl032] { he FigyLisanesleyations] sideviewia sqchion afa plys lens ppgide thenea of
the eye; [0035 Wel uk e infhf IR0 mdaf Ont view in section of a high

m nus | ens haL|E"|r?i(jﬁaaIis&%turedﬁﬂgpt?'{(21?[1 OQBI)IEIS]%’ Fig. 11 is an elevational front
view in sectiof0®@33h hi gFign8 isum eleyationahsidewiewtin sdstiomaftworpliislenses,.oned t o t he
iris; [0037] Fig., 12.is.a front elevational viewin section of m nus | ens
fixed to an oﬁg@?&ﬁ%ﬂtpﬁﬁorf}?a afnl‘ileonf’lp}léldﬁ&epeé(??lbﬁoé\“ﬁﬁca?qW&B@Wﬁ?ﬁm%] Fig.
13 is an el evairhglamted in @dntetioe¥hadibepbf thekyeaocul ar | ens having a i nus
portion in the peripheral part of the |ens and a plus portion in the central
part of the IE§Q3,4 nd [ Big39]s anjelgvationa) gjdevigwde section af tworpips lepses.dwth on of a

| ens having a hj ' i [ e: cor ' f | ar
degenerati on aﬁ%tg@eﬁ%%(?%érﬂgﬁ?&%%f ?rlﬂsoﬂr]]ﬁ ofreﬁ‘f ﬁea%caér?er?ltgt%%ﬁve{) gper opi a;
[0040] Fig. 15eyeard chiettingd lensimplamddd in theventea ofithefeye; | ens havi ng hi gh m nus
central portior $§r the correction of rar.ﬁéul ar degeneration_and a m nus
peripheral pof@938l f or FigelQisapslevatpnabirontyiss) i seciion of @ minuglens g 5 g
si de el evati onglyihfa safd®dpth @ | ens having a high mnus central portion
for the correction of macular degeneration and a toric peripheral

[0036] Fig. 11 is an elevational front view in section of a high minus lens in

which the haptic is sutured to the iris;

[0037] Fig. 12 is a front elevational view in section of a minus lens fixed to an
outer portion of the iris by peripheral iridectomy;
[0038] Fig. 13 is an elevational front view of an intraocular lens having a
minus portion in the peripheral part of the lens and a plus portion in the central part of
the lens; and
[0039] Fig. 14 is a side elevational in section of a lens having a high minus
central portion for the correction of macular degeneration and a plus peripheral
portion for the correction of hyperopia;
[0040] Fig. 15 is a side elevational in section of a lens having high minus

( central portion for the correction of macular degeneration and a minus peripheral
portion for the correction of myopia; and
[0041] Fig. 16 is a side elevational in section of a lens having a high minus
central portion for the correction of macular degeneration and a toric peripheral

portion for the correction of astigmatism;

Detailed Description of the Invention
[0042] As illustrated in Figs. 3 and 4, the preferred embodiment of the present

invention includes a modified or miniaturized telescope 100 for the eye 102. More



portion for the correction of astigmatism Detail ed Description of the

I nvention [0042] As illustrated in Figs. 3 and 4, the preferred enbodi nent
of the present invention includes a nodified or mniaturized tel escope 100
for the eygudiRaoidee VO 2004/ 075729 PCT/ U52004/ 005459 pr@nfipRebiss@al |y, in
conjunction w tﬁ a patient's original lens 104 or in conjunction with an
ICL, a mniaturized high mnus lens 106 ig affixed to an interior portion of
the eye 102, the high mnus lens 106 havi‘ng an outer perinmeter or free
edge, as seen in Figs. 3 and 4, with a dianeter of about 1 mllineter to
about 3 mllineters. Although using a high mnus lens 106 is preferred, the
| ens 106 can tepecifiedllyuin cohjupetion witlia padtent’ serginal deris| 1p4 ar i epnjurctionswithrie i nus

adnesi ve or i H0Mny ARG P Thls 108 i B854 B o0 S0 RRNBIES0 e
angle, the Zonldzaﬂ:\eﬂai%&ﬂﬁﬁé&ns 1 (chavaig ihduter periméterlor fode edfe,labkeen@h Figgy3 ot her
suitable portion of the eye 102. Additionally, the mnus lens can be affixed

in the post erdfér Withatiameler of ghous d maillimetertn Fhays 3 reilimeterse Pdthoyghoumg 2

Furth 1 -1 | j ' | d tsid
B s

the eye 102 in es or 5 assés 1 or as a con
the m nus | ensecesarlyadighonmus.eThsmoms tens i 0@ cdn bef Aified] using any inetidder

enbodi nent of the present inv iqn, .as shown jn Fig. 5, . the hi | us | ens
T4 can be. | nelsPed S as Heps L brpdlesivRer A aipgmasiis aidere et ©
i mplanted in tig i 110Mhe ahdl6, tBPLdrfk liddther, i MAnRAINGs 104! & ATORS o 42§ COr Nea

desired. [0045] By having the_ high & us lens 114 inplanted in the Cornea
116, or a conethensuitehleportipeof thasye 102 ¥, as/minug lens cahke affixediio2 and

t herefore redu@@%ﬂéﬁm%&ﬂ@e‘?%&&% aﬁ@/iofjéh%}n%g“ﬁﬂee he high plus lens 114 can

tg inserted into‘the cones In any nanner desired. For exanple, the lens can
be inserted und©43] fl| aFusthermire adighpplakiehs éranywther suitabk lemrinplaced

Additionally, the_ inla high us | ens 4-1 can have a portion enbedded
in the cornea %iﬁ%}d%tbﬁﬁg:? %%fnég‘ff(ﬁ%&d055’355‘?6&70%‘\?&%’6“@9lﬁnqaé‘géf’ts(‘}f“%ﬂé‘%e cones

(Fig. 6). minus lens to produce a telescopic effect.

[o044] In a further embodiment of the present invention, as shown in Fig. 5,
the high plus lens 114 can be inserted into the cornea 116. The high plus lens can be
implanted in the stroma, the epithelium, or any other portion of the cornea desired.
[0045] By having the high plus lens 114 implanted in the cornea 116, or a
contact lens, the lens 114 actually moves with the eye 102 and therefore reduces or
eliminates any distortion. The high plus lens 114 can be inserted into the cornea in
any manner desired. For example, the lens can be inserted under a flap or into a
pocket formed in the cornea. Additionally, the inlay or high plus lens 114-1 can have
( a portion embedded in the comea and a portion exposed and not covered by a layer of
the cornea (Fig. 6).
[0046] Yet in another embodiment of the present invention, as shown in Figs.
7-9, the minus lens 100-1 can be inserted into the cornea 116, as described above for
the high plus lens and the high plus lens 114 can be positioned outside the cornea 116.
For example, the minus lens 100-1 can be inserted under a flap or into a pocket
formed in the cornea 116. Fm'thermqre a portion of the minus lens 100-1 can be

exposed, as described above, for the high plus lens.



[ 0046] Yet in another enbodi ment of the present invention, as shown in Figs.
7-9, the mnus lens 100-1 can be inserted into the cones 116, as descri bed
above for the high plus Iens and the high plus lens 114 can be positioned
out si de t hwecmopea2916. For exanpl e, the mnus | ens 100etuszna/bnsasonsert ed
under a flap or into a pocket forned in the cornea 116. Furthernore a
portion of the mnus lens 100-1 can be e¥posed, as described above, for the
hi gh plus I ens. WD 2004/ 075729 PCTI US2004/ 005459 -9 [0047] Any of these
enbodi nents can be conmbined to forma nultiple lens system For exanple,

two plus |lens and 114 can be used, one lens.in the cornea, 116 or

partially in ﬁﬁga%ir neaﬁnﬁ§f§§§%?m5‘§§m§g593é‘%§rfﬂn§f’§aé%%m %ngalﬁlgqsde t he
cornea in speehan! €8r dehdipld) RS PRS 196esCIADAE | 4 41t usd, onéMS I tBOBdhya WO
m nus | enses 100 and 100-1 can be used, one lens 100-1 in the cornea 116,

as descri bed dil6vepartialy inrthe coraens ag describedahevesandarseemddenspwisidsrthegorn¢aanber

of the eye 102, as, described ab ' - CQNj 10 ith a high pls | ens
out si de or iné?ﬁ%eciaﬁgs gye %gesfg\égl}t?%ggl%i%gvgg?%b? .y\’I%vo s Be;%_sesfm second
m nus | ens cannBeo®flichxBeluded, srttleny 109-1 infke ciibacl16] daQled@ibel above indament S,
the natural lens or an 1O, or an?/ other suitable portion of the eye. C
Further nore, tigws 190 i theantegior oy posferiar ¢hambexof the ey ]2 asdesaribed phavedd or

contacts in a . . i ¥ - W ' S
descri bed her &y’ W%ﬁ@]ﬁgiﬁf&hﬁg}s lgdrfbo |drgl13°trr1thhs ?ds%q‘é??%&f%&%geg‘aﬂéﬁdﬁgsfm

i ndi cated, a lad9¥). Fhesecond mintd@eng camizd affiesl ta thedris, thdfngle, treczoaulanpt i ¢ 108- 1.
A suture 120 be ed to,fix h ic 108-1 th is connected to | ens
Noo-s 1o the Oytamae B Rangal ot iy 2 TOT, Gr ycotier spdebla BriGLOLRB G- | 1 Fig. 11.
The | ens 106- ZpyritBintde, 338 phAR 16hsBi Sitsite theSyd BPedisclestblnsses SEGdnfRR € anycan t hus

l(e positioned in the pucgl 122. Alternatively, a high mnus Iens 106 nmay be
inserted in thoarner desxed alppgyat thp eneer tweingiaes lonsgs deseribgd hegmein. section 124

is renmoved fr i ri ' i.g. ef ex l.ens 106-2 is
used in conj mﬁ@jn Wi %?%ﬁ%eﬁg?@%is %k[l’ggls g%}'égég’i‘%sela&lé%%ﬂlf&le 0049]
Anot her pr ef ersteenmeiod Hehtdesdiens 10632 knda hablc 1683, Ansutute 120/ BE usedens

(IAL) 126 having a m, nus f)ortjon 128 and a_pl us t%ortion 130. .Preferably, the
~ to 1ix haptic 108-1 that is connected to lens 106-2 to the eye and, in particular, to the

iris 110, as shown in Fig. 11. The lens 106-2, which can be a high minus lens as
discussed above, can thus be positioned in the pupil 122. Alternatively, a high minus
lens 106 may be inserted in the iris 110 by peripheral iridectomy, in which a section
124 is removed from the iris 110, as shown in Fig. 12. Preferably, lens 106-2 is used
in conjunction with the telescopic system described above.
[0049] Another preferred embodiment shown in Fig. 13 uses an intraocular
lens (TOL) 126 having a minus portion 128 and a plus portion 130. Preferably, the

(‘ minus portion 128 forms the periphery of the lens and surrounds a central plus portion
130. The plus portion 130 of the lens 126 corrects far vision, while the peripheral
minus portion 128 acts in conjunction with an outside lens, such as one in spectacles,
to produce a telescopic effect. The lens 126 may be employed as the lens 106 or 106-
1 discussed above, and thus may be affixed to any suitable portion of the eye, such as
the iris 110, lens 104, the angle, the zonular ligaments, or piggyback, such as is shown
in figs. 3-6, 8 and 9 as discussed above. Additionally, the center portion can be a
minus portion for the correction of myopia or a toric portion for the correction of an

astigmatism, or any combination of a minus, plus or toric lens if desired.

\



m nus portion 128 forns the periphery of the |lens and surrounds a central
plus portion 130. The plus portion 130 of the lens 126 corrects far vision,
while the peripheral mnus portion 128 acts in conjunction with an outside

| ens, suchygsy 47@,5.&9 spectacles, to produce a tel escopper/glioesiosssdhe | ens
126 may be enployed as the lens 106 or 106- 1 di scussed above, and thus may

be affixed to any suitable portion of thqdqye, such as the iris 110, lens
104, the angle, the zonular |iganments, or piggyback, such as is shown in
figs. 3-6, 8 and 9 as discussed above. Additionally, the center portion can
be a mnus partion for _the correction of nyopia or,_a toric _portion for the

correction of [@A50)st i gFurthermore FigsnlA-Lombstialg thine additionplcenBsurpians obr toric
lens if desir ! ) | : 5 rt hernore,
Frgs. 1416 | TBAonre (107568 1o E R e 3 v dn et 1 o6 ene
126- 1, |ens 12onfiguratibnksgeths cdritfl Bortioesfach leuetan bel arhighntimafportionsl80-1 and
configurations, the central portion_of each le can be a hi.gh m nus portion
130- 1 and  t hahQRRIRBFEI P o BRIiGh CIPARUR RORIPRRSAT SriSuRATTb b o8

m nus portion t%@g&ﬁ&s 128-3 10 refrive bOWer b2 Bordiond 8- ef2saciddviesponer of
portions 128-1, 128-2 and 128-3 are "generally about” plus or mnus 2

di opters, but geaerabhpabouyplus eeminsidiepders, bupeandiengy pewern desired: depiendidg on

correction in the e Pr ef. t hj ' cent ortio 0-11is
used to correc eF&ﬁ%accoﬁ'lregégnrd@gié%eeyrea ’?B%Ab?ﬂ @o}ﬁ%ﬁnﬁgﬁﬁtﬂp ?cﬁﬁ%{l {shé)(]':ﬁﬁdar y
lens to achi aied f dofrectSonmpaculafdegaieration imlafumiciitiwithasécontidy dns @y t he eye

to focus on a c|ose bj ect for activjties such_as yeading. The peri pheral
area or porti qaieyogt ‘?sc‘ﬂPé‘BgiIf“&nﬁF‘}ei‘E{?—eéaba‘fvé’ tgagwithe exsrtp an aglosmdar y

problem such cho?ELtRHﬁ%su@E’Meﬂﬁﬁé]%@Peﬁpﬁ%faﬁ g:@ggfﬁamogms- 289042l |y

sed without a Secondary lens, although they ca used wth a secondary
lens, if so de8Fate u§eds tprréat afsegontidry prablens suchas hyperopissmiyoma emtigrunct i on

e M
| OL that wor kspsedwetiajsbdbatdagend] ifl3o B&@red.natural lens in the eye. [0052] By
formng portions 128-1, 128-2 and 128-3 in the manner descri bed

[0051] Preferably, lens 126-1 is used in conjunction with the telescopic

system described herein and with the natural lens of the eye, an existing IOL that

replaces the natural lens in the eye, or an JOL that works in conjunction with the

natural lens in the eye.

[0052] By forming portions 128-1, 128-2 and 128-3 in the manner described

herein, not only can macular degeneration be corrected, but so can a secondary type of

vision disorder, such as myopia, hyperopia and/or astigmatism with the same lens.

' This reduces the number of procedures and/or lenses that are implanted in the eye.

(; | [0053] It is noted that lenses 126 and 126-1 can be any type of lens desired.

For example, lenses 126 and/or 126-1 can be implanted in the eye while connected to

the iris as shown in Figs. 11 and 12, each can be implanted in the cornea, similar to

the lenses shown in Figs. 5-9, each can piggyback with existing an IOL, or can be

coupled to an interior portion of the eye in any conventional manner relative to the

natural lens in the eye. Additionally, lenses 126 and/or 126-1 can be positioned in the

eye and replace any lens shown herein. For example, lens 126 and/or 126-1 can

replace lens106, lens114, lens 114-1, and lens 106-1, in Figs. 3-9.



herein, not only can macul ar degeneration be corrected, but so can a
secondary type of vision disorder, such as nyopia, hyperopia and/or
astigmatismwith the sane lens. This reduces the nunber of procedures

and/ or | ensgp hdwbsase inplanted in the eye. [0053] It PeI/usweDos4sdt | enses
126 and 126-1 can be any type of lens desired. For exanple, |enses 126
and/or 126-1 can be inplanted in the eye while connected to the iris as
shown in Figs. 11 and 12, each can be inplanted in the cornea, simlar to
the | enses shown in Figs. 5-9, each can piggyback with existing an I CQL, or

can be couple nin ont the n a onvent i onal, manner
relative to thioaﬁgfur al h hgﬁ\eg deti%:}y 3Feaya§ﬂ£ef°§7l%¥ﬁl ﬁ?rgglscaﬁ%mgﬂa/ or
126-1 can be p@ik}‘ﬂﬂﬁﬂﬁ@dﬂdtéhdl 2 ganky@aterisl, Greontbinaio of Bt s an@ofgaftic For
exanple, lens 126 and/or 126-1 can, rep]ace |lensl 06, |ens | ens 114-1,

and | ens 106- 1mthai;,t5@§pegm§ all g substantigtryath WQW‘ESQG‘@XPW% e Vigiblg 0054]
It is further dﬁ?&’ IE']{%& mde  of
synt hetic mate%?&i org’anl C mﬁﬁerl mlfqueggﬁ:’tﬁneg??so%ﬁrggf 0 %ﬁky}‘%%ea.gfi c and
organi ¢ nat er ithdt absoﬁistallmrsubstmhally albhghtlhhangmtwanélbiygthiﬂ a laisghighfqmtngn a

wavel ength in e Vvisible tru ass thro i dd|t|o | i f
desired. the | ERECTEPIS A l6Rtes dessrt in Bt Sisolitase, copps

substantially %ilageh,g!myéweﬂega e/xpm reﬁﬂéﬂé bélg_ﬁroie@ﬁfébrh&%kel%s&ﬂm For

exanpl e, the | enses scribed herein can be copol yner

col | agen, pol ydinked erganipmagrsial pishys eellsgen hyalmesiopsidomueonelysaeohatide orgel , or
- linked
Cross- 11nke % %gﬁllg?eﬁg{) GhhEh .pprefe?ab(fﬁ gﬁ&qgﬁ% is @Xx%hy il cﬁtygéh and

mucopol ysacoha ycoprotein ererab - each lens is
porous to all O\Mumeylgeﬂpas%dherﬂilrdugh,nmsolach)liﬁSchidHfm:gbdoﬂdr&ﬁmeeaﬂil | ens

chn be made from a donor carn r can taken from a
cgl tured cornedMmap&¥S OF cal%frretaf%éomyﬂl&ﬁ} ?q%?aeafowea%mfsel@%?@r lmjfed  and
can be made of (g@uhsSthhfefilsCarliRaf bk flade 51%9 s@tabldAaRrial §fch<a§ %se aleabée&
Patent No. 4,994,058 to Raven et al., U S’ Patent No.

L' Esperance, U. igU. $>é’tatmt an04,95?54,th0 Rayen & aBAJ SePatentNa I4.718,E11$t0 Pat ent No.

4,840,175 to ub C t|tled

"Ker at om | eusi sﬁg ffg ak §lgé€?1kebtél}}r%|%§a al rec?eﬂ?ﬁb %‘wagsq

the discl osur ESPd?ﬁlam/and fa p&bEcatlon by Jose L. Barraquer, M.D. entitled "Keratomileusis and
Keratophakia in the Surgical Correction of Aphakia", the disclosures of which are

)

hereby incorporated by reference herein.

fo055] While preferred embodiments have been chosen to illustrate the
invention, it will be understood by those skilled in the art that various changes and
modifications can be made therein without departing from the scope of the invention

as defined in the appended claims.



hereby incorporated by reference herein. [0055] While preferred enbodi nents
have been chosen to illustrate the invention, it will be understood by
those skilled in the art that various chddges and nodifications can be nade
therein without departing fromthe scope of the invention as defined in the
appended clains. 12 CLAIMS: 1. An intraocular |lens systemfor inplantation
in the eye QLAIMB:fy the [ ens systemof the eye conprising the cornea and

t he natural or existing artificial, lens in the eye, conmprising: a fir
| ens havi ng laAR .lwqwﬁa lens systemm oraﬂeepg%realqndnélaﬁpﬁﬂeémﬂdlﬁyﬁbe leas Systam efthe

exi sting. arhd bahhohelR BRtaIRAIPARLRS: SAihDSnfe 18T MagRond | ens

adapted to b ant nto the eye I1n series - wt irst Tens and
used in coneomptisiag: With said first lens to create a | ens systemthat
functions as a te i opti ¢ Ie system whi ch, when used w t hout an external
| ens, provides uﬁrdi&ﬂf”?ﬁ haying:3, gb@?‘?%@?@?!‘?d%dé?tspp@?@énv&‘%P At whi ch,

when used with aﬁfffcﬁﬂ'ﬂﬂsg&x@pélm 1%@ lﬁjﬁ%egg% 4f 1 ed and peripherally

restricted VISI to corre neration. 2. An intraocul ar

| ens system as clagecomd lens adaptedhtd be implhhted into hper éy@iin geriedtwittesuid fisnkns
fasteni ng rreng adapted to s&ssure the first lens to an jnterior portion of
the eye. Hsqdrin cqmbination va frsblensto @eals adensisystemdhghfvpnctighedasd n:  t he

fastening g éﬁsgﬁ@fehggﬁ% wWhAR Wfienﬂs mﬂwg@a th rehgrsbgoax t@@e @@ﬁ%ha' med

in claim 2, asten I'ng e nD cure rst

lens to the and psnpﬁerﬁll}em&ys&nctediwsibh anﬂtwlﬁdgw&n dsﬁilﬁnthyiﬁbﬁmm lepkai med in
cI aim4, wherein: the fastening nenb IS adapted to secure the first |ens
6 the iris Pé‘?"l@%énﬁﬂéﬁe%wwaﬁmllhéﬁStl’fqt‘PdsYlslpérﬁ%C%Fqcéﬁéf macuiar dg genﬁmﬁpn of

e ove B g AR SO TR e,
such that t Releast one fastening member, adapted to secure the first lens to an interior portion of the
eye.
3. An intraocular lens system as claimed in claim 2, wherein:
the fastening member includes a haptic.
4. An intraocular lens system as claimed in claim 2, wherein:
the fastening member is adapted to secure the first lens to the iris of the eye.
5. An intraocular lens system as claimed in claim 4, wherein:
the fastening member is adapted to secure the first lens to the iris of the eye, such that the
first lens aligns with the pupil of the eye.
( 6. An intraocular lens system as claimed in claim 4, wherein:
the fastening member is adapted to secure the first lens to the iris of the eye, such that the
lens is present in a portion of the iris that has been removed by iridectomy.
7. An intraocular lens system as claimed in claim 2, wherein:
the fastening member is adapted to secure the first lens in front of the surface of the
natural or existing artificial lens in the eye.
8. An intraocular lens system as claimed in claim 1, wherein:
the second lens is adapted to be implanted in the cornea of the eye.
9. An intraocular lens system as claimed in claim 1, wherein:

the first lens includes a plus portion substantially surrounded by the high minus portion.



|l ens is present in a portion of the iris that has been renoved by
iridectony. 7. An intraocular lens systemas clained in claim?2, wherein:
the fastening nenber is adapted to securd3the first lens in front of the
surface of the natural or existing artificial lens in the eye. 8. An
intraocul ar lens systemas clainmed in claim1l, wherein: the second lens is

adapt ed to he. Anpitaoteldr lens sy3tens a§ clained intchémey &heren: An i ntraocul ar | ens
systemas clainped in claiml1, wherein: the first lens includes a plus

portion subdhedirst lgns inchides a gHESOUIEr RoFEoThsuyRtantiallysugeorndiag theltlggh minusan
intraocul ar | ens systemas clainmed in claiml, wherein: the first lens
i ncl udes a M NUS out er portion substantially surroundi ng the high m nus

portion. 11.11AAniintidoaciatiens systis asylainted iazldimal, Wherdim cl ai m 1, wherein: the
first lens includes a plus outer portion substantially surrounding the high
mnus por t ithsfirstiens inglydes p abisauigr podieon sybsientiplly surpendiegithehigh minws 1|
wher ei n: th%{)ﬁi rst lens includes a toric outer portion substantially

surroundi ng e hi gh minus portion. 13. An intraocular |ens system as

clai med in dRaAmidtracstiar Rin® systdie af tlaihed @Rfaimi)evhetti®d Wi th the external
| ens, provides_ a Galilean telescopic |l ens_ system 14. An intraocular |ens
system for ithpfizshleas inshides a toric @ufer nostiopwmbsiantially susieyndipe thehigh mipyse eye
conpri si ng Iaﬁio%ornea and the natural or existing artificial lens in the
eye, conprirsing’ a lens having a high mnus portion and an outer portion
subst anti al 113, Anfisitedoadiab iEnk Bpsterhiag blatthélia cluimt I, Wheddift bei ng formed as a
plus, mnus, or toric |ens, adapted to be inplanted in the eye in a
f edet er mi ndke fiesslens.orhenaysgd with the extpmahlgnsy pravidesasGalileantelesgapi¢ leps
artificial Iseﬂg a second lens adapted to be inplanted into the eye and used
in conbinat i"SHoW t h sai d

14. An intraocular lens system for implantation in the eye to modify the lens system of

the eye comprising the cornea and the natural or existing artificial lens in the eye,

comprising:

a lens having a high minus portion and an outer portion substantially surrounding the

high minus portion and being formed as a plus, minus, or toric lens, adapted to be

implanted in the eye in a predetermined position relative to the natural lens or an existing

artificial lens;

a second lens adapted to be implanted into the eye and used in combination with said

first lens to create a lens system that functions as a teledioptic lens system which, when
(' used without an external lens, provides unmagnified and peripherally unrestricted vision

and which, when used with an external lens, provides magnified and peripherally

restricted vision to correct for macular degeneration.



first lens to create a lens systemthat functions as a teledioptic |ens
system whi ch, when { used w thout an external |ens, provides unmagnified
and peripherally unrestricted vision andl#$hi ch, when used with an external
| ens, provides nmagnified and peripherally restricted vision to correct for
macul ar degeneration. 14 15. A lens systemfor correcting vision in the
eye, conprising: a first lens having a high mnus portion and a second
portion that _is fornmed a plus, .mnus or toric.lens, said first |ens
adapted to b5 & s sy iemi oy @rf)%n%y@}ondﬁ@%eygewal%&ﬁs adapted to be
inserted in o | 1 i | first
and second %girrécggnsﬁ%é?%g;h 1’? I ggﬁumsmo}r@oxfgindsja gséygélt%%%érﬁ%ﬂﬁxﬁrﬁo%?%%%% gsr,, | ens
syst em accondnusgorttoric leas,saiirstlens adaptedsaibe inseriéd imtaoths egerdndon i s

substantially surrounded aj d second portjon, and said first lens.is
adapted to séeq%éé?rtseadaptﬁg o b insertadipioghe eYesiseresyith fad diyet lenspucipghat the

i ntraocul ar ﬁlrsqgﬁggé/ﬁ%hgq@lﬁlgézﬁhqiar{glehgpﬁége%ngls em\/\/nerei n: said second lens is

a plus lens an east a portion o econd lens is adapted to be
i nserted betléesn iiteapeular lehs syséent acoveding 3claiAn] 5, Whepginul ar | ens system

according to claim 15, wherein: said high mnus portion is substantjally
surrounded B3iddughymunis paEionds substantialhysurgugded byssaid pecand partignapidesaid farshe

inserted in . tenl ] i ntraocul ar | ens
system acco?‘gllstrllggqa@?e?ltgib?n?lisgﬁgm&el}e%teé@?ﬁ sec%égthe?&g' is a plus lens and
sai d second 17eAf intfacadlapleas! systerh @cdondiftg te¢lainil 6 wHegeinant eri or chanber of the
eye. 20. An intraocul ar, lens systemas clained in_claiml, further

onpri si ng: sdidisecanddentds pois 1pas andasleast arortien phspid sesend lenpisadaptedinb of
(e, ore: SghellBbhiy ksboryilgecnd | enses Torm e telediontic Lone
adapt ed to 8. Anmntédoceldr lens systene yecoddidg boslhing 1§ whetdih: portion and a
said high minus portion is substantially surrounded by said second portion, and said first
lens is adapted to be inserted into the posterior chamber of the eye.
19. An intraocular lens system according to claim 18, wherein:
said second lens is a plus lens and said second lens is adapted to be inserted into the
anterior chamber of the eye.
20. An intraocular lens system as claimed in claim 1, further comprising:

said second lens is adapted to be inserted into the cornea of the eye, such that the first

and second lenses form a teledioptic lens system.



second portion, said first portion including a diverging |lens, and said
second portion including a converging | ens, said converging and di vergi ng

| enses being offset fromeach other in d5direction perpendicular to the
optical axis of the eye; and a second optical elenent adapted to be
inplanted in the eye in series wth said second portion and including a
converging lens; C wherein said first portion in conbination with said
second optical elenent provide a, nagnified first image fromthe centra
field of vi 2ilofnontighl system<commisingsrtion will provide a second i mage from

t he peri pher, fl I Sl : - S r €l . [m 21,
wher ei n sai é(ﬁf‘f‘tr g"tﬁ L%ﬁ?%%ﬁtagﬁgﬁ%%sb eé@%laglg%ddﬁgﬂéec%a& gﬁa?@gl% @IS r{r%?n %@A
configured sewhdipbaionyse of said intraocular |ens systemin conbination

wi th a convergi ng spectacle lens wi|l provide said magnified first inmage,
whi | e use ofaigdirgt popigrcincludingadivereingdens, &k converging spectacle lens wil |

o1 i st on, - 390 sietntFoldon BERARs G SRRYTEns EREEoNSBhE A BREIANELfes |, &,

optical el efseing offsetcfonihiegtlt ettlet in ardirectiorepérpendiailarrtalthd epiival axidof the eyt i cal
system according to claim?21, wherein said first optical elenent is
configured taBdsuppI enent the natural lens. 25. An optical system according

to claim 2l’a s\@&%ﬁ%pﬁcﬁ%&n&ﬁ%ﬁgﬂe@@&i 1%1&%5151%'& é}ael ih%eﬁéjsr%%&Q§ sesc%h&] first

portion.
portion and including a converging lens;

wherein said first portion in combination with said second optical element provide a
magnified first image from the central field of vision, and said second portion will
provide a second image from the peripheral field of vision.

22. An optical system according to claim 21, wherein

said first optical element and said second optical element are configured such that use of
said intraocular lens system in combination with a converging spectacle lens will provide
said magnified first image, while use of said optical system without the converging
spectacle lens will provide a substantially unmagnified second image from the peripheral
field of vision.

23. An optical system according to claim 21, wherein

said first optical element is configured to replace the natural lens.

( 24. An optical system according to claim 21, wherein

said first optical element is configured to supplement the natural lens.

25. An optical system according to claim 21, wherein

said second portion substantially surrounds said first portion.



