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WORIDHODF7B9OR USI NG THE SAVE [ 0001] Thi s appl i cBCT/082004/005459
clainms the benefit under 35 U S.C. 119(e) of
provi sional patent application Serial No. 60/449, 618,
filed February 26, 2003, the entire content of which
is incorporated herein by reference, and is a
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10/ 455, 788, filed June 6,Pagf@éépa CRtigRt i t1 ed
TELEDI OPTI C LENS SYSTEM AND METHOD FOR USI NG THE SAME,
the entire content of which is incorporated herein by
reference. Cross Reference to Related Applications
[0002] This application is relatfed to U S. Patent No.
6,197,057 to Peyman et al. entitled "LENS CONVERSI ON
SYSTEM FOR TELEDI OPTI C OR DI FFRACTI VE
CONFI GURATI ONS", and copending U.S. Application Seri al
No. 10/356,730 entitled "SUBEPI THI LI AL | MPLANT AND
METHOD OF TREATMENT OF EgE?EEgﬂ%AN AND OTHER
REFRACTI VE ERRORS", the “éfl - coM@nts of both of
whi ch are incorporated herein by reference. WO
2004/ 075729 PCT/ US2004/ 005459 -2- Field of the
I nvention [0003] The present invention generally
relates to a Il ens systemfor {recting vision in the
eye. Mre specifically, the present invention
generally relates to a dual |ens systemthat provides
tel escopic vision to an eye to correct the vision
thereof. Background of the Invention [0004] A nor nal
anet MRl EDRYTTICICEE &Y SR LGS i PRBIPRR GE N T AN E
cornea and |ens of the nofnmal éye cooperatively focus
light entering the eye froma far point,

[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.
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degenerati on has becone one of the |eading causes of

blindness in adults. This disease affects the centra

retinal area known as the macula which receives |ight
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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 portion 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.



convex portion and a prismatic portion. The conbi ned

convex/prismatic lens directs rays of light away from
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macul ar degeneration, and focuses those rays onto an

undi seased area of the retina,sthus providing greater
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patlen ee Figs. 1 and 2j. WO 2004/075

P@Met@@@ﬂdﬁl@asqﬁgplacmg 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 JOL that
replaces or works in conjunction with the natural lens of the patient (See Figs. 1 and
2).



[0011] Additionally, if desired, the plus and m nus
| ens can have a high mnus portion in the center of
W b@®489529 Whi |l e the portions surroundi ng the nMPEIIES2004/005459
portion have no power, i.e., the surrounding portion
can be flat. [0012] The "Peynmp_ 057 patent also
di scl oses a supplenental intraocular lens that can be
attached to the natural lens or an existing artificia
| ens to make t | ens adaptable to functlon as a

t Q&L ppti c A&dltmrraﬂmé @w@dﬁhp Birnd ngsleps canave ¢ ish minus
e%ﬁ@{oéﬁﬁ %ea&%ye? of Fh% m& ﬁ‘feictﬁt[% gbﬁﬂ)‘n suifo E}{é R REud1REon have

or a aocu

I b pHaser, riealthd @mmﬁdmg@brtmmanitrprﬂatze the vision in the
the I nvention An object o

S 1 h
C10eagI on i )slfhgoP@fI%"%ﬂ §e7 aa@atpaa%ﬁ%ﬁ%%ﬂs 3 ﬁqppla@@magmttragcular lens
a?x?a? ]_pal‘{ & @ﬂé& ¥ 8 nkiifal 'i‘él% U &h eJﬂ@f‘ﬁg %lf RIA] fokk % 3%k the lens

I'Ccla ens 1nh an eye to correct for rmacul ar
dedgnsvlata ﬁumtnﬁrOﬁ)s]zSﬂeleﬁrtqinh er didbpeote pisntahie lgsed grettype
| nventlgn is to provide an intraocular lens for

#P-in the eye to nodify the | ens system of

E@ Mdc&d"&g%l& haeco‘ﬁﬂhﬁ‘lﬁ? ne@gkiid %Mu&iﬁﬁheﬁfal intraocular
sting artific lens in

he eye, to create a lens
sysd arrachaiealflemses hoh sansisnpiovtesthe atisopt indh¢ eyss syst em
whi ch, when used without an external |ens, provides
unnagnified and peripherally unrestricted vision and

“@uﬁ}naﬁ%@f‘thQB%ﬂ’ﬁJnh an external lens, provides

magnitie peripherally restricted vision to

c §00ad] f or Amehjettaf thidgesnsioats rproyide ﬁ@]lpplememt@h@traocular lens
ec e inv t|on IS r

| {;}‘Slggdlgspng e 1 yg ens doersacl:lrelx%s%gg g[}éfbcgeﬁ \/\#1 %.?%% ﬁoecrorrect for

| RedcuBie db@smkrifiong menbers whi ch enabl e those
i ntraocul ar | enses to be secured in the eye. %001 A

st[@@|15ﬂ u r t h e%nqﬂaﬁr@biecbqaf the greiS@mé]pﬁeingﬁn IStomEOYie aocular lens
a:}l% i p a 1on i :(?}ﬁegcg énec%:ch? tfaé/ %Iﬁr Sy o? ﬁl%fe?yg %%(ﬁg%%lhg bhe cornea

sunfl ﬂfeena@lfral dil%xliming g ficda] 1&@siis thengye ;afot dréate: b &dns Isgntem ithmt
t he eye. OOl%%pAmother obj ect of_ the ggnt
| urgtions s ¢ iy RifedeRsRysigmichich-chen ysg a4 Bt & gxdyrgal lens,

S YRR ik AR AR nY [patiPkrhIly ddBEstB¥Ed 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.
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the Il enses inplanted in the cornea of the eye, so
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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.



teledioptic | ens system which, when used w thout an

external |ens, provides unmagnified and peripherally
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external |ens, provides magnified and peripherally

restricted vision to correct f@r. macul ar

degeneration. WD 2004/ 075729 PCT/ US2004/ 005459 -6
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[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 the present invention
including an elevational side view in section of a plus lens o&tside 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;



mnus lens inplanted in an anterior portion of the

eye; [0029] Fig. 4 is an elevational side viewin
wgaemtim2of a plus | ens outside the eye and apP@i/nsz04/005459

l ens inplanted in a posterior chanber of the eye;

[0030] Fig. 5 is an elevational side viewin section

of a plus lens inplanted in the cornea and a m nus

l ens inplanted in an anterior chanber of the eye;
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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 hyperopia; [0040] Fig.
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ar[OOélﬁ’] be dfuftheebreon high@lhisrless dek@y ottee stlelend i@@laced
the natural |ens 104, or an | Q.

zonul ar g nts,
ar%l,ltsugq tlli‘ EvE E&t lélk?P%dEfd?st PrHasses lflﬁ.eor@;@ cggtzct lens and acts Wlth the
Adglinht RA81J proiddes il efigcan be affixed in the

posterior chanber or the anterior chanber of the eye.
[ Q003 ] Fur t rIB rrfortiesr embodghenp ofi thel peeseninvanionpashehown in Fig. 5,

syj t el ens i.s placed tS| the e 2.1n
o fhe Bi2h Puis I5R 117 ¢Bu BE Sen 8ot 0% foptiar i s TRhighales tons can be
n ?
ity e s, S T
i 100A4S]on, By tvongthe highi pjus Bps 1 thienplaged il the comnas 116 41 a

OB | 1 Rul 5 e TR b s o

OfeligfiNat & A§TdiPHibh OMhe highhRuLRhN €At SHeliB8brted 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 cornea 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. Furthermore a portion of the minus lens 100-1 can be

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



[ 0045] By having the high plus lens 114 inplanted in

the cornea 116, or a contact lens, the lens 114
w@edogarid7ye noves with the eye 102 and t her ef or ePCEUSINOH005459

or elimnates any distortion. The high plus lens 114

can be inserted into the corneg.in any nmanner

desired. For exanple, the lens can be inserted under a

flap or into a pocket formed in the cornea.

naIIy i nl a us lens 114-1 can
i& 473 port %ﬁo"d%lboc{“ﬁemgéar% & frambigeditosfops ippliple lens
1 C 186l1R¥esa 1h 3" 0 i
(Fl . w&l K %ﬁl n anec?t r%er erlrtl)g ?nrrféagse‘a Sﬂbﬁgns in the comea
prlééenpart 411 ﬂmrconm ahdeagritied dbbygsand ¥s€@pnd heas oitside the cornea

R PRI 2u R O Ganes (e o, A0RaRER v i gpses 100

pl i 1Ioerlscaiﬂafé 18éd) oRe 18R S0bi10Neke &ithed Ry, w@eseﬁts&ﬁ@oove and one
116. For exanpl e, the minus lens 100-1 can

i e 109cin dhrchateriorior ppsterior thembar @fdhk eye 1@, aedescnbed]daove in

SeERed AP F LSRR s ROl D8 b 15 T M lBbove i s
hizgt opl The be2bfid ni¥h s8¢ B a2x JAGH 1hE2R0he Qﬁél@sﬁe zoRular
[ 0047] An%Pof t hese enbodi ments can be conbi ned t

f dlf&%m&nﬁu mplugallleror aJOlenm amthessiigile porine oé rtlmseye
{
1%@?@? L a%l&é‘l%n&?e%%ug?de%ﬁg gye ﬁ%%gétgags g aaseggo C%ntg%eta m any

n the cornea, as-descrr

a mz&mendieslireah,sﬂmg withl éhet di of OW O efnud 1Bn%p d6dcribb@ Berkih?
gl ass or contacts (Fig. 9). Additionally, two m nus
" JR0aS1 4

00 Anibersmbpdiaent hshgwadn fighel O EhsAg guticaiqdna lens
t WG uCRFER- L IdRS 2 §85G 0kt @%d%h%ﬁgc 1889, ﬁltulleel'}?d%é&gbe used

in the anterior or posterior c er o e eye
aso GedepiibeeB- hhimtas, cannectedtj lamct 066 tondhe I&yaaﬂiﬂ @b pativslar, to the

POt P Ry .
t Qidcligsedl hbdve, Eﬁlethﬁﬁg%fomﬁ&ﬁad%ﬁ’mél il 1'229 a%wel:yh? 8}$h minus

natural lens or an , or any oth sul t e port
oflertSHé)6eW be igsartedan phorics 11 Wby pbninﬁlelrad nsés:tany,sh chidthesection

i.n es .or C. a manper .
ad2e S RSR R i P B e Rl n it 1062 s used
d%@éﬂj&ﬁﬁloﬁﬁhﬁi the td18R4SL sHiehREcHIRAFb RNt IS shown
in fi 10-12. As indicated, a lens structure 100-1

i 180 és a Anether pefarrethembodingnt showodn Tig. A3 sstsamentt&@ular
n'qcynskif‘()lg)s% 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.
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to fix haptic 108-1 that is connected to lens 106-2 to

the eye and, in particular, to the 1iris 110, as shown
WO p00Ri0gR72901. The | ens 106-2, which can be a hi BET/DE2008005459

| ens as discussed above, can thus be positioned in

the pupil 122. Alternatively,_gghigh mnus Iens 106

may be inserted in the iris 110 by peri pheral

iridectomy, in which a section 124 is renoved from

L0ROSOE g chprtnmgin igord bRiE e thee fufBetisspat surations of
Syl%ﬁﬁm@@eil@rm@ﬁdle%@@mz a8 9421126101 EctWefé{: S[FE&% f these

enbodi mént shown in Fig. 13 uses an fnira T ehs

( |c@mﬁgmeommmnualmqm@ piorach bms t@8bandigh mpinus portion 130-1 and
tlon Pr ef er abl the. m nus ion.128 forns

bt BEpSERl et POHIPY e Am i RS o B Reriqn 1282 ora

pOtbhb ortioh308-3Tree Béfpb%up@jséw&rbfibéﬁl&lfs 19@@ h 8815 2149283 are

corrects far vision, while the peripheral  m nus

po&eppr@Hy 2b@1t pduseorimping 3 jdiapéars, dnt gantte any powtes deiradedepending on

I t I
P SRR Sy P AR oL B B 1501
Orus&&)ﬁ?r colredt B¢ uRSeMAr abRYeratian th ddMEcHBY Wil AdbbriREy fels to
swtaq portion of the eye, such as the iris

1 196 Vepd "E’LSGQPICteﬁ%Ctar@g Idéscnb%aWﬁquOaallow Gamentosfoceron a close

R BEL )R Br LO g g B0 25 2

bel28-3 are mssl tpa@otrectra éeoamdal‘r)epmbrefrg (Sitse 1 }gfpefﬁpih@ n@opla sAd/or
torl C EOI‘II on for the correction of an astlgrmtls

orSEERtSTHIFRA 215 gracily 4sed witkout gisgeondaryt lghs, @ltheysh they can be
dagbd G5tn a@ggﬁg@/@g@@g dvgiﬁ@szoom 005459 -10 [0050]
|

Furt hernore, Figs. 16 ustrate three additional
cdO0Bdr at i dhnefenibly, IlmssiZﬂi-Zﬁs ubahia cdRfindtiorn with tHeXBtegcopic

d | ct f th
c OIS oG Boreh R i BRI PGPS Bk R FEREnE QY. that
beptadts Gt AHHRHEI RO th@ Byel 30ad 16N ¢hat wb?(soiﬁrc'oﬂfﬁ%@én Wiff the
or portion can be a plus portion 1
paetirdrdemsig il eye. a toric portion 128-3. The

TRO8ZA, < PR B Bien PRl e 0B 1t i a0 35 B opmect dgprived

béeddivy, npOYYEL cﬁi@ﬁiaﬁlﬁgr déé@ﬁﬁ‘ﬁﬁ’(bﬂ‘lﬁb Qftrectddehiii@Bhh %gecondary type of
correction in the eye. Preferably, the high mnu

c i digeyden, sirhaganyopias hyp@emataod/on ast@ntatISmrwnﬁaﬂwlsame lens.

SRR A L BEPMAEHLAR Sl BERRTSA N0 v

al[00®3] he eysis ﬁleteﬁwl@‘atiierﬁes BDG04r@SI6-1 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.



object for activities such as reading. The peri pheral
area or portions 128-1, 128-2 and 128-3 are used to

w@ornetir2e secondary problem such as hyper opi BCT/Dymps/e05459
and/or astigmatism and are generally used w thout a
secondary | ens, although they_g¢an be used with a
secondary lens, if so desired. [0051] Preferably, |ens
126-1 is used in conjunction with the tel escopic

Sy descrj be erein,and with the natural |ens of
MBS b Bt St BRI aBe ctsaiond beip can be made
| edsyhthefiial¥R], oRSanimbiekial B i ' ' -
W t hy?_hg naat ur al %ens in _tahef;%;é(‘e@ﬁ{ﬁ%%%lgfﬂ%d;hgg@%t%&nd otgame
pontleails theppermits pigr ubgtentipllg a8 light hdvengrawaeslength in the visible

de ' her.ei n.. not..onl y c. maGgul ar degener.atign .
ettt nS o ofen, ARkt TR e e Yo SR DS Gargieq  materil
di tharaBesrbs N 6P sietEtMIORY i 1i | 2By AR Nelagch

W th ther gama Isens. [hi sl%gﬁggﬁga?ﬁe nl?%fbheﬁls%lfamtghﬁpwmm'
price sdumpls, hadonses despglasd herein canr be mage aficathgem cohelymer

eye.; 0 ' t that. | enses 126 and 126-1 can
pe ey DRtk S BBV end PG RralEa o et i gross-
arlitked ofga6icimatarialbach aptanged hiyAlutdige 8348, MidpBlysacoharide or
connected to the jris as shown in Figs. 11 and 12,

e L FFOPHY CIBeto pIciedy Brpferabdy. caenlens isqioneusdp atlow ohpgen and

I i ' 5 ' back with

ext DRSO, trolcien, Ao, GEE ok Bl B HORE I ir comea ora
pdwmagreyefortche be yakeh froany calamv@edrned) dowersihe Tédk & hot@imited
tg I;[he nat ur al CHens in the eye. Additionally, |enses

198 ARG Bferisg and € bsBads S AT GRS Fataal, Segfeasdhoe disclosed
I §RIAC. P a2y NoCB 95 08 i K ; 6

and/or 126-1 can T e%?bagg&@eéggli’o ',S' Pg‘%@g&f%@%
114Esperagpel U.EnBataitaNd. ,5,336,26i ds Bafte® et MOTRO OPEE DR 2,840,175 to
PGI/ US2004/ 005459. -1 00541 It i urther noted that
Py T e LR oPE b et VR grareplcusts and

Sﬂ(ﬁrﬂ@%ﬂaﬂkizﬂiﬁt’tﬁé Badgical CORR onBF TR, tﬁé di?ﬁlggﬁpé. QP\L{J@H are

of both synthetic and organic nmaterial, t perm

alberely inpgbacratad bair¢forears hérgight havi ng a wavel ength in

t ki bl e y,Spect rum.t 0.pass rough. Additionally,

i 1%8!;’? ir ed, Wﬁ@e ?rgﬁegeggﬁlbgglm%‘&%e%ﬁ Qspy 1 illuptite the

aliwention, & wilbbe widdsdesd byathbse stiled ih G arl@Mt MR changes and
spectrum For exanpl e,

wavel ength in a | aser |ight J
t W@dﬂ@i@ge%s eraermastedhersinevithays depreting flemahe saipe afére, invention
CAPALHIR in the appended claims.



col | agen, pol yet hyl ene oxi de, pol ypropyl ene,

pol yprol edi ne or hydrogel, or cross- |inked organic
woreaoe7sk9 such as col | agen, hyaluronic acid, PCT/US2004/005459

mucopol ysacohari de or glycoprotein, to nane a few

Preferably, each lens is porougpto allow oxygen and

nutrients to pass therethrough. Al so, each | ens can be

made from a donor cornea of a hunan eye, or can be

tq&gq.frpn1a!cultured cornea. However, the lens is not

li clajIge se materials, and can be nmade of any

suitable material, such as those disclosed in U S

Patent No. 4,994,058 to Raven et al., U S Patent No.
4,718, 448 t cAn intlopaenisnesystansior BapkntatiNo in the336 (@Mbdify the

tq Barrett al ., US. Patent No..4,6 840,175 to. .
Pgsnnsas%steg]n%ﬁge S%eb?ctr%%?s,ﬂ%tﬁsffoglsg gnc} t_%e %FW%‘(% gfu’stlm g_tlﬁc;lal lens
enh itid &8, cdﬁ@f;@i@n | eusis and Keratophakia in the

Surgi cal Correction of Aphakia", the disclosures of

whi ch drligh pepesdyng pyvingor attedebnetevdtien dientver ef about 1

X i | ' . h h
T N R

t hostemskatlfliedionsd at b eeledidptichads syatehOWBicE NRRGESe@REthout an

modi fications can be made therein w thout departing ‘

f CEIAR dens cypEidss upmagifiedand Resipherelly anteswigtddivisiprand which,

a [ 004/ RCT/ /.005459 . .
AR S e R R e PR D g vison
f do comgalt &mtrasdudar deperichtionye to nodify the [ens system

of the eye conprising the cornea and the natural or
existing artificial lens in the eye, conprising: a

hi gh mpnus |1’%Pﬁ1tﬁ@&hﬁ€1¢1?§|"sy9t@fnea[s o‘i’zﬁﬁlieggrlﬁj glﬁiéﬂvil,t RurfBer comprising:

di ameter of about 1 mllirnmeter to a

m |1 i met kag,onadegi¢rag menber, hdqpitathtvesdcirn thehlenetpentifiterior portion
create a lens systemthat functions as a tel edioptic
I8§§@§?§ten1mhich, when used without an externa

| ens, provides unmagnified and peripherally

unrestricted vision and which, when used with an

externdl | edsl ingrosrilatdensrystrinfdsethimad iparinp Bewhdrbyn:

restri ed vision to.correct for mecul ar
degene r%élet fi%%tﬁl_lmg membet mc‘fuc{es a haptic.

4. An intraocular lens system as claimed in claim 2, wherein:

the fastening member is adapted to secure the 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 lens to the iris of the eye, such

that the 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 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.



2. An intraocular lens systemas clainmed in claim1,

further conprising: at |east one fastening nenber,
wW@o@pheii2e 0 secure the lens to an interior pore¢DOS2004/005459

the eye. 3. An intraocular lens systemas clainmed in

claim2, wherein: the fastenipg_ nenber includes a

haptic. 4. An intraocular |lens systemas clained in

claim 2, wherein: the fastening nenber is adapted to

secure the lens to the iris of the eye. 5 An _

i nt raocul ar ﬁ@ﬁ?@?@?ﬁ@%@’smﬁ atoRedl 1@ chyin 24 wherein:

wher ei nthe FgnhsSheRbads H&?P&fto's@cﬁg 166 #{?%rcﬁﬁ GHIE shitfce of the

lens to the iris of the eye, such that the lens

altiagnel aniexkstinp ertfigpdl lensfin theeeyeye. 6. An i ntraocul ar

| ens systemas clainmed in claim4, wherein: the

fastening nenber is adapted to secure the lens to the

iris ofgthe gYetradtiahr lchd'@ktehS 8BRS cféﬁrgsl?%efeﬁl:a

portion of the iris that has been renoved by

i ri decttberjens Wd2ped tO VS TgaRaT i S200Me005 4L ye- 13 7.

An intraocular lens systemas clained in claim 2,

wherein: the fastening nmenber is adapted to secure the

| ens i m.f r onAn Btrabf\BarSleid S8RnPds difithed BAEIMAN, Fherein:
exi sti ng artificial lens in the eye. 8. An intraocul ar
§

| ens syB¢ kns isludeap piig porion substentiallisarreiaded tyibe highsninus
i%oggcgpted to be inplanted in the cornea of the eye.
9. I ntraocul ar lens systemas clained in claiml,
wherein: the lens includes a plus portion

nded by the high m nus portion.

substaqﬁialg%&surro% ] R [

10. An Ont r d5tintapcylalenssysiemrasdaimed iimalain A, wherems 1,
wher ei i : j . ' . [ . . .
subst ang SI1FircRes ARRMTER it (BB bging s hich inus
Apoitinr aocul ar | ens systemas clainmed in claim1,
wherein: the lens includes a plus portion

substantially surroundi ng the high m nus

11. An intraocular lens system as claimed in claim 1, wherein:

the Iens includes a plus portion substantially surrounding the high minus

portion.

12. Anintraocular lens system as claimed in claim 1, wherein:
the lens includes a toric portion substantially surrounding the high minus

portion.

13.  Anintraocular lens system as claimed in claim 1, wherein:
the lens, when used with the external lens, provides a Galilean telescopic lens

system.

14.. A method for modifying the lens system of the eye comprising the

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



portion. 12. An intraocular |ens systemas clained in

claim1l, wherein: the lens includes a toric portion
wGaawegnzaTee al |y surroundi ng the high mnus pore@DOS2008005459

An intraocular |lens systemas clainmed in claim1,

wherein: the |ens, when used wjih the external |ens,

provides a Galilean telescopic lens system 14. A

nmet hod for nodi fying the | ens system of the eye

conprising the cornea and the natural or existin

artifi dplantiggdn the eype heghemuinug densdaning aa o ipgnmgt%r Vigsh 2

20084 OEIEBRCTLRANA00BARS mibAcleRA0EAON 1) S8t

eye a ens having an outer perineter th a

di fanetioss asﬁ tedbdopticllend iylstematvhrcht whetbrmﬁi wathout o esitr@nklens,

to create a | ens syste functions as . :

t éar%lﬁsspwea%*ﬂ%d Jee %H%é fi porediFgted e gad Welgh. hen used with

eXd&hRhal 18RS provRIeO U AR 9B R4 1 ARE R VARG Bl do¥rect £

unrestrlited Q?Q]Sn g%%%e 9 Wﬁen &?g &?ﬁﬂﬂggﬂ ofrect for

exhataldepenesgtiopr ovi des nagnlfled and peripherally

restricted vision to correct for nmacular

degeneration. 15. A nethod as clained in claim1l4,

furt hery5coNpA nfdtiNgl assdiRGd &t claRR3E, ARBed R8lRRINRY

menber to secure the lens to an interior portion of _

t he ey isinpgit lonshaserfatiening gleaibeetp jeqursithe lend & anjintarior portion of
Figtening menber includes a haptic. 17. A nethod

as T med in claim15, wherein: the using step uses

the fastening nmenber to secure the lens to the iris of

t he eye 18. A nethod as clained in claim17,

wher ei nk6- t heA gty astelgpmgd dxe @W@el?a\gheéﬂnng nmenber to

secure tflg' fas eﬁﬁ%hrh%ﬁf)é}ehlélﬁ{h% afq{aPL eye, such that the

l ens al1ghs w e pupl e eye.

17. A method as claimed in claim 15, wherein:
the using step uses the fastening member to secure the lens to the iris of the

eye.

18. A method as claimed in claim 17, wherein:
the using step uses the fastening member to secure the lens to the iris of the

eye, such that the lens aligns with the pupil of the eye.

19. A method as claimed in claim 17, wherein:
the using step uses the fastening member to secure the 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.

20. A method as claimed in claim 15, wherein:
the using step uses the fastening member to secure the lens in front of the

surface of the natural or existing artificial lens in the eye.



19. A nmethod as clainmed in claim17, wherein: the
usi ng step uses the fastening nenber to secure the

wo eng/0tv24 he iris of the eye, such that the |RPCHUSR04/005459
present in a portion of the iris that has been renoved
by iridectony. 20. A nethod agsclainmed in claiml5,
wherein: the using step uses the fastening nenber to
secure the lens in front of the surface of the
natural or existing artificial lens in the eye. WO
2004/ 075729 PCT/ US2004/ 005459 -15 21. A nethod as

clai medyi N cA@hdthdtas MIBIeg M elairh 'T@lxﬁﬁérbiﬂg step
implants the Ilens in the cornea of the eye. 22. A

met hod igwlaitiagstey iinplankstherlehd in thieepmicn of teeykeens
i ncludes a plus portion substantially surrounded by
the high mnus portion. 23. A nethod as clained in

claim b wWhengifvd 4sheaihRB % £ Y88Fheill NUS portion
substantially surroundi ng the hi gh m nus portion. 25.

A net hdbe teps sicdidesd plus portaemsubstantislbr siroundduebyl thadigh minus
ﬁ’%h% es a plus portion substantially surroundi ng by
I'gh minus portion. 26. A nethod as clained in
cI aim 14, wherein: the lens includes a toric portion
subst an i aII surrounding the high mnus portion. 27.
A et hod- as & mthadsiclpimed imelam uvghestin: | the |ens,

¥\Ihe Ie 2 . g gg? %: WF g{%ﬁcﬁg a gliihl‘fg 151%@0111 %q')%tanﬁ Elgy qfo?gpgilngﬁfgé iliegﬁ Mhinus

systtem. f or i npl antatlon in the eye to nodify the

25. A method as claimed in claim 14, wherein:
the lens includes a plus portion substantially surrounding by the high minus

portion.

26. A method as claimed in claim 14, wherein:
the lens includes a toric portion substantially surrounding the high minus

portion.

217. A method as claimed in claim 14, wherein;
\
the lens, when used with the external lens, provides a Galilean telescopic lens

system.

28.  Anintraocular 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



| ens system of the eye conprising the cornea and the

natural or existing artificial lens in the eye,
w@owpnTEeng: a |l ens having a high mnus porti oPCEHOS2084005459

outer portion substantially surrounding the high

m nus portion and being fornmedi@as a plus, mnus, or

toric lens, adapted to be inplanted in the eye to

create a |l ens systemthat functions as a WD

2004/.075729 PCT/ US20 5459 6 teledloptlc | ens

ﬁ&e@mpaﬁ feelﬁ SYSKRR q\ﬁﬁlﬁ%‘ﬁlé taRegieral lqnsrrovides

p f%ééﬁﬁied%ﬁ%@ﬂbﬁérﬁ%/ @RestREkd SRl d 4w IBE %?1{1&]] wsb@ith an

vi sion and wh when used wth an extern ens,

P rQXWrdféslelmaglmedee thagnidied @nd pheplardlly restsitted ofigieh 10 @in@Bt for
o_correct for. macul ar degeneration. 29. A nethod for
nﬁﬂ?‘ﬂﬂr%g?q%aqoé‘ns system of the eye conprising the
cornea and the natural or existing artificial lens in

the eye, the method conprising: inplanting in the eye
a | ens Havi n@ nwﬂmdgﬁor miodifgingdhe leossystain afitheelye comprising the

po surr in

b SRR St e 1Pen W ittt aumprising

| ens, timptingiak n ﬂw'e@@ﬁ 16¥ HaCMetal185h GRS AR & outer portion
teledloptlc | ens _system whi ch, en uséd w thout an

estibstanifally sounsing the dish mirus pprtioadnd heingdpinpvessal plys, minus or

u |

U5 i S8 005 1L R 50 B Bl i

r egienivseddithosi anrextepnat deErfsﬁp‘tx’bed@ﬁ ufifaegtified Segemphatalion.
unrestricted vision and which, when used with an external lens, provides magnified

and peripherally restricted vision to correct for macular degeneration.



