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Abstract: A supplenental intraocular lens (116) is provided for
inmplantation in the eye to nodify the | ens system of the eyeMagiZpo4sing the
cornea and the natural |ens (106) or an intraocul ar |ens (104) already

i npl ant ed \kz{i [hgeEye, to create a nodified lens system edi optic
or other di foracti ve capabilities to correct for macul ar eneratl on. To
create the teledioptic | ens system the supplenental int raocul ar | ens

(116) has substantially no refractive power except for a high mnus |ens
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and used without an external %rte ul%pqlt*é%ll ight rays entering onto the
retina of the eye as they woul d Wi tho e suppl enental intraocular |ens,

thus providing unmagni fied and peripheral unrestricted vision.
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BACKGROUND OF THE INVENTION

Field of the Invention:

The present invention relates to intraocular lenses to be implanted onto a natural

5  or artificial lens in the eye to modify the existing lens system of the eye comprising the
cornea and a natural or existing artificial lens, More particularly, the invention relates to

an intraocular lens having either a substantially non-refractive configuration with a high
minus portion at its center, or a substantially non-refractive prismatic or other diffractive
configuration, and which is adaptable for implantation in the eye to modify the natural

10 lens or an existing artificial lens to be adaptable to function as a teledioptic lens or

diffractive lens, respectively.
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| oss of vigsadaal or sudden loss of vision to the level of 20/200 or less. Commonly, loss of vision

10 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.

U.S. Patent 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

15  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. Patent 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

20  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. Therefore, this type of intraocular lens creates

25  teledioptic lens system, which provides the patient with the choice of unmagnified but
peripherally unrestricted vision or magnified but peripheralty restricted vision.

U.S. Patent No. 4,581,031, discloses an intraocular lens including a convex portion
and a prismatic portion. The combined convex/prismatic lens directs rays of light away
from the center of the retina that has been damaged by macular degeneration, and focuses

30  those rays onto an undiseased area of the retina, thus providing greater visual acuity.
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20

SUMMARY OF THE INVENTION
An object of the invention is to provide a supplemental intraocular lens for
modifying the natural lens of an existing artificial lens in an eye to correct for macular
25  degeneration.
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
30  and peripherally unrestricted vision and which, when used with an external lens, provides

magnified and peripherally restricted vision to correct for macular degeneration.
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In accordance with another aspect, the invention provides an intraoccular lens, adaptable for
implantation in an eye, for modifying the lens system of the eye comprising the cormea of the eye and a
natural or artificial lens in the eye, the intraocular lens comprising:

a lens portion which has substantially no refractive power and diffracts light passing
therethrough, and is adapted for implantation in the eye at a location relative to the locations of the cornea
and the natural or artificial lens in the eye to modify the lens system of the eye such that the modified lens
system directs light rays passing therethrough onto an area on the retina of the eye other than an area onto

which the light rays are directed by the lens system absent the intraocular lens.

In accordance with yet another aspect, there is provided an intraocular lens, adaptable for
implantation in an eye, for modifying a lens system of the eye comprising the cornea of the eye and a

natural or artificial lens in the eye, the intraocular lens comprising:



eye. In accordance with an aspect, the invention provides an intraocul ar

| ens, adaptable for inplantation in an eye, for nodifying the | ens system
of the eye conprising the cornea of the eye and a natural $#Mag2004i cia
lens in the eye, the intraocular lens conprising: a |lens portion, being
configured for inplantation into the eye at a location relative to the

| ocations of the cornea and the natural or artificial lens in the eye, the

| ens porti erukRARAlySioRGefradtifd I{o&tonnﬂﬁéu ﬁéﬂmlfb%)ébdage (ﬁqllgﬁttr%l%tthé‘étbﬁﬂuélﬂmﬁ%ﬁf active
power; and a second portion, adapted to alter a path of |ight rays passing

t her eHFBEgPathe! progigation ehibe lﬁgym%uh%ﬁﬁm Rog-refrastiviPopirRinglyding 4 ght rays

pass tpbmaugaha@edtaraﬁer@&@lrdﬂﬁ}opgganbﬁ]@ftﬁa@g}bﬁygﬁ@s@g&%ﬁ%ugﬁ by e fche second
pOI’tI on | n_accordance wt anot her aspect t he 1 nventi on rovi des an

i nt r aGEYERPT thess to diseehlighb Fays pasping ﬂﬁﬁfhé?ﬂgatomeﬁn ArF2 ghthe yetina prihe estiiey thag t he
l'ens sy afe@ 6o fwhicACheAjpht ROIHRE HiSdchd bl AR 16:RsHRén Msedtlie ifyRcaRded. natural or
artificial lens in the eye, the intraocular lens conprising: a lens portion
whi ch has substantially no refractive power and diffracts |ight passing

t her et hrough, and i s adapt gdifFonESCRIPRIGIRDEFANHE DRARANEEE at a | ocati on
relative to the locations of the cornea and the natural or artificial |ens
inthe eye to nodify the | ens system of the eye such that the nodified | ens

system di r gGbse ahdl GiRtr IbRYE aR@SHhfEgek bﬁtﬂu@f)méaumberﬁeﬁ QilBBE 3618 fea g: atpla@c;ra@a i na
her than an area onto which the |ight rays are |rected by

of th

the | gwg'y t§9 g’ﬁlé}‘ﬁnﬁﬂgtéﬁffd qepraipfion kY F%ﬂuchswfr the %E@Pﬂ’dﬁ’éé’%“ﬂ% ipathichnot her
aspectpg. t iw @ods-?secﬁfoﬁéll vilatbfamotnil kRABEIpicAdye liIRREatind daidha Biher thidps, tHe¥Bindd) trt | ON
in an g nodi fying a | ens system of the eye conprising the cornea of

the ey® Qﬁﬂpé ®HW& ural or artificial lens in the eye, the intraocular |ens

conpr irsd. 0gs a ﬂodva&w%@%eﬁnmesalaeot Bdtcha! sbiyplédhtal firbet@lak 168s RQEHInG o i Ch
permts rays therethrou h wthout altering a path of

ssagd
pr opa@@??‘gﬁ‘e’ﬁfo ffﬁé’qu?rg frventiohgwhihhis subsizat Hﬂoalleﬁvﬂﬁsﬁwﬁréff?ré&swnw
i ncl udt Mgcedter, BRI fs U, to a&@m £ nht@radlehSdr aa chigdiny MSifichl RRABAL 88 b afle | 1 ght

rays passing .t heret h to alter the lens systemof the eye to direct
| i ght Fﬁﬁ%wgﬂgﬁF%ﬁmf hrough onto an area on the retina of the eye other
t han F@3@dzﬁ@oﬁ%&&mﬂﬁllvﬁw ik sipMemaiS iflab@G 8ls BYshb WL 8RS, syst em
absen e intraocul s. BRI EF DESCRI PTI ON.OF THE DRAW NGS These. and

ot her Ftbf &t €OUHE-sn et ogaring a3H-ETERC SPRRIBARITAO RGP lar 58S #5ReVH Badi | y
appr eqiilg'itz@dsltl(frfe@ﬁh the@attil lea¥dMEe ot ai | ed description taken in conjunction
weth e secommaning o age. bl Bl b Besie gl i o
I T'l'S supplemental intraocular lens positioned on the natural lens of the eye as shown in Fig. 4; :

Fig. 6 is a cross-sectional view of an eye into which has been implanted a biconcave supplemental

intraocular lens as shown in Fig. 4, and with which a spectacle lens

is being used;

Fig. 7 is a front view of a: plano-concave supplemental intraccular lens according to an embodiment of the

present invention, which is substantially non-refractive except for a

high minus portion at its center, and which is used to convert the natural lens or an existing artificial lens

in the eye into a lens having teledioptic capabilities;
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intraocular lens as shown in Fig. 2; #8g. 4 is a cross-sectional view of an
eye having a bi-concave suppl enental intraocular lens as shown in Fig. 2
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15 Fig. 14 is a cross-sectional view of the intraocular lens shown in Fig. 13 which is
configured as a bi-convex lens;

Fig. 15 is a cross-sectional view of an alternate configuration of an intraocular lens
of the type shown in Fig. 13, which has been configured as a plano-convex lens;

Fig. 16 is a crosssectional view of another alternate configuration of the

20  intraocular lens shown in Fig. 13, with the intraocular lens being configured as a concave-
convex intraocular lens;

Fig. 17 is a cross-sectional view of an eye into which has been inserted a bi-convex
intraocular lens;

Fig. 18 is a cross-sectional view of an eye into which is implanted a bi-convex

25  intraocular lens, and which further includes a supplemental bi-concave intraocular lens, as
shown in Fig. 2 which has been attached to the existing intraocular lens;

Fig. 19 is a cross-sectional view taken through the eye directly behind the iris to
further illustrate the bi-concave supplemental intraocular lens as positioned on an existing
bi-convex intraocular lens in the eye as shown in Fig, 18;

30 Fig. 20 is a cross-sectional view of the eye as shown in Fig. 18, further illustrating a

cross-section of a spectacle lens placed in front of the cornea of the eye;



Fig. 13 is a front view of an intraocular |ens configured for inplantation
into an eye in place of the natural lens of the eye; 15 Fig. 14 is a
cross-sectional view of the intraocular |ens shown in Fig.zﬂﬁaynbgh is
configured as a bi-convex lens; Fig. 15 is a cross-sectional view of an
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i |1 ust r at ifaghdrhifiustppthe npristreshapedi sspplemental intraocular lens as positioned on the

15  natural lens of the eye as shown in Fig. 25;

Fig. 27 is a cross-sectional view of an eye having a bi-convex intraocular lens
implanted therein, and further having a prism-shaped supplemental intraocular lens as
shown in Figs. 23 and 24 mounted on the bi-convex intraocular lens;

Fig. 28 is a cross-sectional view taken through the eye directly behind the 1ris to

20  further illustrate the prism-shaped supplemental intraocular lens positioned on the bi-
convex intraocular lens in the eye as shown in Fig; 27:

Fig. 29 is a front view showing a prism-shaped supplemental intraocular lens
having a plurality of haptics;

Fig. 30 is a cross-sectional view of the prism-shaped supplemental intraocular lens

25  asshown in Fig. 29

Fig. 31 is a cross-sectional view of an eye having a supplemental prism-shaped
intraocular lens with haptics as shown in Figs. 29 and 30 mounted to the natural lens of
the eye;

Fig. 32 is a cross-sectional view taken through the eye directly behind the iris to

30  further illustrate the supplemental prism-shaped intraocular lens having haptics which has

been inserted onto the natural lens of the eye as shown in Fig. 31;



shaped intraocular |lens as shown in Figs. 23 and 24 being positioned on a
natural lens in the eye; Fig. 26 is a cross-sectional view taken through
the eye directly behind the iris to further illustrate thes paygop4haped
suppl emental intraocular lens as positioned on the 5 natural lens of the
eye as shQumedddidsi 9- 25, Fig. 27 is a cross-sectional Viggyihe ﬁgg.,eye havi ng
a bi -convex |ntraocular |l ens inplanted therein, and further haV|ng
pri sm shaped suppl enental intraocul ar-8-ens as shown in Figs. 23 and 24
nounted on the bi-convex intraocular lens; Fig. 28 is a cross-sectional
vi ew taken through the eye directly behind the iris to 20 further
| 'l ustrate thepjpl 35RSheRekisniP Rle® B inddye IhaYih @ @ Gl plmdn®ll SurPRShlld RAEd on the
bi - convex intraocular lens in the eye as shown in Fig. 27; Fig. 29 is a
front vi ewikHsanesghawpin FiessifandS0smpynedenedionvex ssmaresr basareadiayi ng a
plurality 30 is a cross-sectional view of the prism shaped
supplenenpg%(?ﬁ?%g%%ﬁrg?g1ens 25 as shown in Fig. 29; Fig. 31is a
cr oss- sect i onaFigyvidesa ofosasactenel hew bﬁ@eaysmkpﬂ éimdy &bhipd ileniis tofnedier
intraoculg | en mﬁtq hgﬁhics ag spo & 8 and 30 unt .to the
naturad | ¢ theyoplemialigfiym SBape dntErogelyr Jeot g Pagrsy mopesey PRBRDY b ough
the eye digRes Intrab&iiriéhs béidhotviniig FIg033.30 further illustrate the supplenmenta
pri smshaped intraocular | ens having haptics which has been inserted onto
the natural lens of the eye as shown in Fig. 31; 4 May 2004 WD 01/ 32105
PCTI US99125857 8 Fig. 33 is a cross-sectional view of an eye having a
suppl enental intraocular |ens mnth haptlcs shomn |n Figs. 29 and 30

$£ BREEBR i ' t he eye; and

Fig. 34 is a cLos sectlonaf v{eM/ f theA eAfaken I T ctlm éhind the iris
o fulbher s PRt bEpemseertimaliis pEtsTal %Ifogfﬁegﬁa% cardidenl o oo

W th hapt§ dmwrﬁéhozl ah s 10k - alelm\a%djwﬁmhwmaemmeﬁhom in Fig.
33. DETAI LED DESCRI PTI ON OF THE PREFERRED EMB 10, Fi 8 1is a
5

cr oss- secepryfalisomeny 16Y, agetngrlie pndgmaquhld. Syt “ir%ed’ﬁfén@@

located at the center of the retina 110 and is responsible for providing acute vision, such as

that necessary for driving or reading.

15 As shown in Fig, 1, light rays 114 are focused directly on the macula 112 by the
cornea 102 and lens 106. The cornea 102 has, on the average, 40 diopters of plus power,
and the lens has 20 diopters of plus power. The combination of the cornea 102 and lens
106 therefore is equivalent to a very strong lens of 60 diopters. The light rays 114 which
enter the eye in a direction perpendicular or substantially perpendicular to the front

20  surface of the cornea 102 are focused on the macula 112 and provide acure vision. The
light rays 114 striking the cornea 102 obliquely are unfocused and provide peripheral, less
acute vision.

When macula degeneration exists, visual acuity is decreased, which results in a
blurred spot in the center of vision. However, the less acute peripheral vision remains

25  substantially the same as in an eye not suffering from macula degeneration.

As discussed in the background section above, in an eye suffering from macula
degeneration, a portion of the retina is damaged. The damaged portion of the retina does
not sufficiently detect the light rays being focused on that portion by the cornea 102 and
lens 106. Therefore, the person perceives an image with low visual acuity.

30 As further discussed above, the adverse affect of the macula degeneration can be

minimized by using a telediopric lens having a convex lens portion and a concave lens



i ncludes a cornea 102, an iris 104, a lens 106, a ciliary sulcus 108

adj acent the lens 106, a zonular |liganent 109, a retina 110 and a nmacul a
112. As illustrated, the macula 112 is |ocated at the centeMaplotde retina
110 and is responsible for providing acute vision, such as that necessary
for drivi pas2ziwegadi ng. 15 As shown in Fig. 1, |ight rapcrised2ssse focused
directly on the macula 112 by the cotfnea 102 and | ens 106. The cornea 102
has, on the average, 40 diopters of pfus power, and the |ens has 20

di opters of plus power. The conbination of the cornea 102 and |l ens 106
therefore is eqﬂg¥$%epi to a ver strong | ens of 60 diopters. The |ight
rays 114 BHiPemas pd S Ragent Nog#:pfiodb ity ayer psised dfarriscingthe ubst anti al |y
per pendi cyl.ab Ah : cused on the
macul a 112 anJ&%ngﬁjetgg #%Qéﬁﬁﬁ%%§@¥ﬁ%ﬂ%??gﬁ%ﬁ@%%z&%%Xngﬁ? ing the

cor nea 10@myyising gied oprrzen 402 anid mewsa dena ilh gan by cawenest inwhrenadified less  acut e

vi sion. Wen c.ul neratio i St viisyal aguity,is decreased, which
Vooul ts | e Tarts PhedREfac R Red RS Brotin e B abibaR"l ho T oss meut e
per i pher aicriécala® lens S0BidaS to B peetbatignrhiial dsyhdwieg feoRmplS, ih Fig/2 £, not

suffering from. macul a eneratjon, As discusz&d in the background section

. de
above, in an & -%mdffearﬁgrgntfapéﬁ*fiﬁﬁ'em,aesp%&h abremcave suRprames il of t he

retina is; g?%%? Hy quan ' j egp.not sufficiently
det ect tﬁg g tﬁ?%ysgﬁgﬁﬁgg ocﬁ@gﬁﬂgﬁm?ﬁg%g 3%%%%ﬂa%§8iﬁgecornea 102 and
| ens 106. supplemedtalriatradchior lpey K615 pate ob flesblasynilerg eransiptrand osenidlsual acuity.

30 As further. di scussed z%_%?ve, thﬁ" adverfge a%fe%i of the mCﬁfé!ﬁa

degener at PEHHIEEHISBECI AT, 05 8 CHYOIRHOR Pt ROt SREROL PR e AAE ‘%8 ng a convex
| ens pr t igpblyaded callagN fSly@hyieRoxite Moy BORA hyiri0 1did 246pdihiiD9d 25857 -9
portion aéﬁdgggribegﬁig E.§? Pat ent h%. %%6 6, 446. Fbmgger, i nst ead of

repl aci ngoﬁng@OPwaﬁtl%rrfaP”Péﬁ@“’lOG with that type of teledioptic lens, the

exi Sting | ens xs) e ale bl RAMRNLSAG14 BE, BPLARRIAZARY natural | ens

106 can be converted Intoa no ens system having the teledioptic
descr i bedsuhitava]ly phnaugtachieving eccefedpaupp|1édamnt R0 theréimtwiadrark each| ens

according.to,the present invention as,shown, for. exanple, ;in Fi,gs. 2 and 3.
Figs, 2 antrler oF ey g i ban Btdavs sl 69! or st c ave
suppl g4reniqahl toitkd den@siukia bf the Rpplehfenatizonasiubg icho 1 B TRedReebestB ortibnst he

present invention._ The supplenental intraocular lens 116 is de of a
flexi bl e S\fetiepicalli %baﬁfslplaﬂﬁrﬂft%@t pyta| millimeters in diameter, and the ove

diameter of the supplemental intraocular lens 116 can range between about 3 millimeters

and about 10 millimeters. The recessed portions 118 and 120 act as a minus lens having a
power ranging between -30 diopters to about -120 diopters depending on the diameter of
20  the recessed portion, the thickness of the supplemental intraocular lens 116, and the shape
and depth of the recessed portions 118 and 120. However, the remainder of the
supplemental intraocular lens 116 has no or substantially no refractive power.
To implant the supplemental intraocular lens in the eye, an incision is made in the
eye through the use of 2 microkeratome, laser or other suitable surgical device. One side
25  of the supplemental intraocular lens 116 can be coated with glue or any other suitable
adhesive. As shown in Figs. 4 and 5, the supplemental intraocular lens 116 is attached
directly to the natural lens 106 and is positioned centrally or substantially centrally on the
lens 106. Accordingly, this modified lens system comprising the cornea 102, the natural
lens 106 and the supplemental intraocular lens 116 functions as a teledioptic lens as
30  described in U.S, Patent No. 4,666,446,



organic transparent material, or a conbination of both. Suitable materials
are coll agen, 10 copol yner col |l agen, polyethyl ene oxide or hydrogel,

hyal uric acid, mucopol ysaacharide or glycoprotein, to name4®af@po4 The

bi - concave suppl enmental intraocular lens 116 has, for exanple, planar or
subst ant i avby/phesnar surfaces having recessed portions kt&uamdsds20 t herein,
whi ch are each circular or substanti bly circular in shape and have a
central axis equal to or substantialF? 15 equal to the central axis of the
suppl emental intraocular |ens 116. These recessed portions 118 are
typically about 1 mllimeter to about 3 mllinmeters in diameter, and the

overal | ~ di anetldet isfas shesrngip Fig: drthelight riye i Hastaring the eypare fa®seddy thange
b b adi o |
etween a c%ﬁﬁea%%ﬂ‘il%ld{agg%l%ﬁ 106”‘:91(3 tﬁtp P%lﬁ‘égfﬁg]#ﬁ%g@m%%&égQS“’%%%%Eg t ween

portions 118 an as a m nus I rangi ng
- 30 di opt eherdrina atio kowerax) sidéeahé¢ epplethemelnidiraguianiendd 6 daometefractvt 20 t he

recessed portion, the thickness t he suppl.enent gl i nt.raocul af | ens 116,
ind the s TS it GEpiemearpories fhinddadl B LERGRS T #e A58 Bonever , | he
remai nader @e bhgibsiantRbly eNEMhakrel S thAREHA Bhr the e Ib6nhasmeL1RTosk Bt antial |y
no refractive power. To inplant the supplenental intraocular lens in the

eye, an i reysvishour thersaplerpantal frsraoeyas lens Aty dlench shig siodiffed lenpiysienkeitlat one,

| aser or o [ . ' | ce S . ! | enment al
oo nocul droTs B P AM SR OR G HIFSb0ud ERrabaddirbRR

adhesi ve. vsdorsthavis piavided gathovk thnshpplemtdnel ismgehlantems |k, i nt raocul ar | ens 116
is attached ditectly to the patural lens 1 d is. positioned centrally
or substantiall @%F%@PV“BHP‘HFE“RC@H@C %B%{.)ZQAY‘E 5§75 FXpm %F?uﬁﬁgi fied

| ens syt il GRdHRE L $ahhd 124) @it PdR8d hGFont bi e @ﬁh@bﬁ&whi'cl%_ﬂ%p%%eﬁﬁﬂ t he

suppl emental i1ntraocular | ens 116 functions as a teledioptic |lens as 30

descri bed inpraagulr lepyiiéies hgsn implgsel. 4nahis example, the speciagk teps 822105

PCTI US991 - ' ' ' L:gbt: 4 entering
the eye aranrSeng it pilch pimesie BRI bty sl dfvorHplighi R 1367, 2

suppl ementwhich ntikadewbaea 108nf tikkfe antcertan amgled cofivergehee reletivena thel 0. However ,
since the suppleneptal intrapcular |ens. 116 no . refractive wer
(except T oFPTPBGES BbMe S5 BPoaBet Hasiere Lalhava g ore preudiagseoties e | ocused
on theH SHIRhA! thidilh tiRNédsabd dhesupplBeAbarafculalRnd Bkl Na that the Iens
103 and cornea 102 Tocus the rays wthout the supgl enental _intraocul ar

lens 116. Hencelhethighsmingeipartienl (ee Frsessyioainnni 19 andde@wf ghe suprlepemidon wi t h
virtually {08,280 nl I{EAN R d @0fihd 105300 MAGESELEL Bl 20nREfIPIES Alys

126 to diverge to produce a magnified retinal image 128 on the retina 110, This

combination of a converging spectacle lens 122 and diverging lens system comprising

20  natural lens 106 and supplemental intraocular lens 116 is known as a Galilean telescope.

As stated above, recessed portions 118 and 120 of the supplemental intraocular lens

116 provide a high minus lens having a refractive power from about -40 diopter to about -
120 diopter, but can have any power suitable for this application. The converging
spectacle lens will normally have a power from about +25 diopter to about +35 diopter,

25  but can have any power suitable for this application. The magnification provided by this
combination of a spectacle lens 122 and supplemental intraocular lens 116 can range from
about 2X to about 4X, depending on the power and vertex distance of the spectacle lens
122, The field of vision will also range from about 35° to about 45°, depending upon the
selected magnification.

30 The supplemental intraocular lens also can have shapes other than bi-concave. For
example, as shown in Figs. 7 and 8, the supplemental intraocular lens 130 according to



vision that is provided wi thout the supplenental intraocular |ens 116.
However, as shown in Fig. 6, a spectacle lens 122, which is, for exanple,
nounted 10 in a spectacle frame 124, can be placed in frontyugf 66%3 eye 100
in which a supplenmental intraocular |ens 116 has been inpl ant’éa. nthis
exanple, tWwewmpnest acle lens 122 is a converging | ens wrarlusessssrs t he

| ight rays 114 to converge as converging light rays 126 which strike the
cornea 102 of the eye at a certain aﬁdﬂé of convergence relative to the
optical axis of the eye 100. These converging |ight rays 126 pass through
the cornea 102 5 and then through the lens 106 and the suppl enent al

i nt r aocul anothenembadimentiob theilgrenviomia slaporariceans, 4nid hes a plawsc side 832 apdnt i ons 118

and 120) OJe%etsJéE siﬁéJPﬁ'tﬁgiﬁgE?Jcesséd.’}atﬁérfq%ﬁgh?{eréﬁgnﬁik%%%pgg&gmﬁﬁt& lyergi ng |ens

syst em whi'ch causes t ONVEr gi rays iverge to produce a
magni f i ed lemstlit6abpplemeneal i Bioouartlére 18ehds mebsthiflally Toi rsfraciontowaekaept of a

conver gi ng. spegct acl e ,l ens nd diverging l.ensg system.c ri sing 20
atural | RSB DARITRABHEAR PIIRKES o i s S S AB e Rifm oo o
Gal i | ean tRLBRYE supphinitdirRoallR @ 150G $6 8@d BOL fnhARS sitnlifr @NHx120 of the
suppl emental intraocular Iens 116 provide a high mnus |ens having a

refracti vedepuwibed atfove mithisegard toseppligresstad intrapcuddsdans 116.120 di opter, but can
have any power ~sujtab t.hi i Lon. T : i cle lens
Wit normally Aaes 3 pReafial iR 3L Lab ohof GRBNPLEIGERECHED P | €02
but can hawguralilsnsosef the eet 180 Irea harinet $iinslaap phat elatwrom Figihearmdeigwhith cat i on
provided by this conbination of a spectacle |lens 122 and enent al

i ntraocul aFTRETS SHH%WWT%W@%R¥RWP%% eFeTE G SB%]F?%X}%E%%HHMQ on the
power jand yex .%fcﬂ%@h&ﬁ%’?c&iunﬁ:ﬂ&i WRE tledGhReth@Ra inthddular 18R 180 &) o@le Vi si on

wi Il also range from about 35 to about 45, depending upon the sel ected
nmagni f i cats wegnifsd r3tiral suggpsimdterte ahagiuficd woodlimese|18hss pipydeddn have shapes

ot her than_bi,-concave. For ' j / e

Supp! eront SPPFRETASaosrar spEl BhE sulfenelbt oty o A Berbl T o
PCT/ US99/ 2@&5dculat leng 3t dae be padrosfiflesible spfthdciveranspesnt maverialsorgarAno- concave,
and has a planar side, 13 d ecessed, side 134 havi a recessed
portion 13%'3%53?5?@‘%9:‘61#?@";{;%%%{?5‘? oV &BE‘E:?I][%BS forlnﬁﬂg’gﬂ%s,se uppl enment al
i ntraogyl a%ox{ﬁm:ae_l&@u Sl S BBLIIAIANY 150cah BE GAG1d HE rRQMEFabEXCRPt  for at
the recessed portion 136 which provides a high mnus |ens as descri bed

above. diopters to about -120 diopters.

Although the supplemental intraocular lens is shown as being either a bi-concave
supplemental intraocular lens 116 or a plano-concave supplemental intraocular lens 130,
the supplemental intraocular lens according to the present invention can any suitable

20  shape, as long as that shape functions to achieve the teledioptic effect discussed above
without providing refractive power (except for the high minus portions). Also, the high
minus portions need not be at the center of the supplemental intraocular lens, but can be
at any suitable location on the lens. Furthermore, as shown in Figs. 9 and 10, the
supplemental intraocular lens according to the present invention can include pair of

25  haptics for securing the supplemental intraocular lens into the eye. In the example shown
in Figs. 9 and 10, the supplemental intraocular lens is a bi-concave supplemental
intraocular lens 116 having a pair of haptics 138 and 140, which are made of a suitable
material such as surgical steel or the like. However, a supplemental intraocular lens
having any of the shapes described above can include haptics for mounting into the eye

30 100,



5 Accordi ngly, supplenental intraocular Iens 130 can be used in a manner
simlar to that described above with regard to supplenental intraocular

l ens 116. That is, supplenental intraocular |ens 130 can bet mhpgesy directly
on the surface of a natural lens 106 of the eye 100 in a manner simlar to
t hat showwowoidzigs. 4 and 5 which pertain to suppl eneneatusmrssaocul ar | ens
116. Furthernore, a spectacle lens 122, as shown 10 in Fig. 6, can be used
in conjunction with the suppl enent al It raocular lens 130 to provide a
magnified retinal inmage simlar to magnified retinal inmage 128 as provided
by supplenental intraocular |ens 116. Like supplenental intraocular |ens
116, suppl emenfashowmintagsciliaad 12, ahssupglomensal itreaomeleidensf116 isqplactd evesynt het i ¢

t ransparent | al Qan r are terial, an th as scri bed
above. Thgrﬁ{%@&% entgeg%'gl%nglﬁ&olykrog@gg eé‘c’iﬁl%ggarltc? gsrilg aT%éEH(; egtgaﬁ%%grrent al
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i ntraocul ar |l ens according_to the present invention can any sujtable 20
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of the suppl en®ht alppletiefiralnatrharnlat lenss arb désciétsed abeve aabeiagnysed vithald e | ocat i on

on the lens. Furthernore, _as sh |n Figs. 9 .and 10,. t he suppl,enent al
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hapti 6§ f Qhove@etibd 18d iR ad URRbEIER M3 khat RisaBe4Y bedn ihphSiddih theleh@reye. In the

exanpl e shown in_ Figs. 9 and 10, the supplenental _intraocular lens is a

bi - concav eresigppheshiisdtiens sysem havinsuhetcletiondc feagrendssriRydabeyai r of haptics 138

and 140, whi Cheat Qs TheIS 8L 8nil AP BemRNGT Ao R, ASE BB deRley ST €1 OF
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the |ike. Howev a supplenental 1 avi ng any of the
shapes dedesiliEdhaalb ovpglameatle innbé eydén plagtaf de rborral tapsiof thagyd. Ao chit he eye 30

100. 4 May 20Q4. WO Q1/32 PCT/. U599125857 - 12. shown,in Figs. 11 and
T2, the o FSAMRmRRRHERIA2 s b OHER Fantie 2o Biish if H50aed beich P mat o 1t o
t he natur ghdhfehill Gt (AdTBEXElar RRF1D ISR ARt des 138 and 140 are attached,

for exanple, to the zonular |iganent 109 of the eye. The haptics 138 and
140 t her ef ore Asiscommonly known in the art, the intraocular lens 142 can include a lens

having any desirable shape. For example, as shown in Fig. 15, intraocular lens 150
includes a plano-convex lens 152, and haptics 154 and 156 which are attached to the plano-
convex lens 152. Alternatively, as shown in Fig. 16, the intraocular lens 158 includes a

20  concave-convex lens 160 to which are attached haptics 162 and 164. Although not
specifically shown, the intraocular lens can be bi-concave, or have any other suitable
shapes as known in the art.

Fig. 17 is a cross-sectional view of an eye 100 into which has been mounted an

intraocular lens. As known in the art, the natural lens 106 (see Fig, 1) can be removed by

25  making an incision in the eye 100 with a microkeratome, scalpel, laser or any other
suitable instrument. The natural lens 106 can then be removed through the incision, and
the intraocular lens inserted through the incision and mounted in the eye. In this
example, the intraocular lens is shown as intraocular lens 142 which includes a bi-convex
lens 142. However, the intraocular lens can have any of the shapes described above.

30 As illustrated, the eye 100 includes a cornea 102, ciliary sulcus 108, retina 110 and
macula 112. The lens 106 has been removed, along with all or substantially all of the



secure the supplenental intraocular |lens 116 at the front of the natural

|l ens 106 without 5 the need for. an adhesive. The suppl enental intraocul ar

| ens 116 can then be used in the manner described above w4 Kap20d4t hout a
spectacle lens 122 to provide unnmagnified, wunrestricted vision or

magni fi ed veool/peosi pheral ly restricted vision. The suppl egeogahsdgsnt r aocul ar

| enses are descri bed above as being used wwth the natural |ens of the eye.
However, all of the suppl enental i ntTHocul ar | enses described 1o above can
be used with an intraocular Iens that has already been inplanted in the eye
to create a nodified | ens system having the tel edioptic features described

above. Fi genular dgament 100 (aeedis. o and ks Heesireidaced withutioculieless, 142.e8hect i vel y,  of

an intrao I 4 h i.$ L.pl ant a in the eye i | ace of the
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art, the Crbag Bt Mrepeis iss i%ﬁ@%ﬂ@%ﬁ%‘ﬁw#ﬁ Sﬁﬁeraﬁ'&l%:esi rabl e
shape.g FOfocﬁ's‘é@.Egﬂtea s &5 SROWR rhfdulEh . 15, intraocular |ens 150 includes a
pl ano- convex | ens f52, and haptics 154 and 156 which are attached to the

pi ano- convex Aedystegg in Kjgs.d8 mad 1% erepuprlemend igtraopulai leps 116 fot he i nt raocul ar
| ens 158 | d - CO [ r tt ached
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can be bi ethenwmirnisle adhesita F€erae)yn oivamier similhadol that dedesipeiabate *iflovdgaridinot he art.

Fig. 17 i§ a cross-sectjonal view of an eye 100 intQ i ch has_been nounted
an” i nt r abESPEES ?@ngﬁ}mﬂf‘:ﬁmﬂﬂf WPPlﬁ’élﬂ*&?Jﬁ?“%%%fﬁﬁﬁlémF eHEcn8B (see Fig.
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m croker at oive, scal pel, |aser or any other suitable instrument. The natural

| ens 106 whishiforusesbighuraysoitéantothoiyhe t1Re Alsecisshewn indfigh 20¢specticletlensocul ar
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i ncl udes supplenanl BXraodubin $end 4% antidweisaitar léd3@42 st ssadenslsasterh @hschcan have any
of the shapes descr,'eged above. 30 As illustrated, the egye 100, includes a
cornea 109fets3 ieg imagronhgretipai 10n Surtheymorty as shawaimigs 21 and2: | ens 106

% RS TRt oty st g i 0 v
repl aced woplantechinrfame of e inteaosuldrdéns 13w eltminate the use of adhesive for securing
the supplemental intraocular lens 116 onto or proximate to the intraocular lens 142,
The supplemental intraocular lens also can be shaped as a prism as shown in Figs.
23 and 24. Thar is, supplemental intraocular lens 166 has front and rear surfaces 168 and
20 170, respectively, which are circular or substantially circular in shape having a diameter
ranging between about 3 mm and about 10 mm. However, the surfaces 168 and 170 can
be oval or any other suitable shape, and the diameters can be any suitable size, ‘The
supplemental intraocular lens 166 has no or substantially no refractive power. Asshown
explicitly in Fig. 24, front and rear surfaces 168 and 170 do not extend parallel or
25  substantially parallel to each other. Rather, front surface 168 extends at an angle “a” with
respect to rear surface 170. The angle “a” can be any practical angle. Hence, as shown in
Fig. 24, supplemental intraocular lens 166 has a prism-like cross-sectional shape.
However, the supplemental intraocular lens 166 need not have a prism-shaped

cross section, but rather, could have any suitable shape which does not provide any

30  refractive power but diffracts the light rays in the manner described below. That is, the



haptics 146 and 148 are secured to the ciliary sulcus 108 of the eye to
secure the bi-convex |ens 144 at the appropriate location with respect to
~the iris 104 and cornea 102. Accordingly, the intraocul ar 4 &ag2042 and
cornea 102 function as a |l ens system which 5 focuses light rays 114 onto
the macula 112, As illustrated in Figs. 18 and 19, the suppl enental

i ntraocul HOPEHE®S116, for exanple, can be attached to trﬁgﬁﬁ?%%ﬁs"'surface of
the intraocular lens 142 by glue or apy. other suitabl e adhesive. Hence, in
a manner simlar to that described above with regard to the cornea 102,
natural |ens 106 and suppl enental intraocular lens 116, the cornea 102, 1 o

suppl enen N .l 6 A0 LRt raogul ar lens 142 function as
a lens syg e%ﬁ’e%ﬂﬁ?‘gﬁ%%éﬁlseg%%l‘%éﬁ rg%/}éﬂ%fgq%ﬁ‘tog e Pe P i 118%™ so, as
shown in kirface 2Bichdlfffratcaledlight mps 122 can be placed in front of the eye 100
so that the spgctacle lens 122, coynea,102, s | ement al jntrgocul ar |ens
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22, 15 the supplenmental jntraocular Jens 116 having haptjics 138 and 140 as
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also can include haptics 172 and 174 as shown in Figs. 29 and 30. As shown in Figs. 31

and 32, the haptics 172 and 174 can be secured, for example, to the zonular ligament 109
or the ciliary sulcus 108 to secure the supplemental intraocular lens 166 onto or proximate
20  to the front of the natural lens 106 without the use of glue or adhesive. Also, as shown in
Figs. 33 and 34, the supplemental intraccular lens 166 with haptics 172 and 174 can be
mounted in front of an intraocular lens 142 already implanted in the eye 100,
Although only a few exemplary embodiments of this invention have been
described in detail above, those skilled in the art will readily appreciate that many
25  modifications are possible in the exemplary embodiments without materially departing
from the novel teachings and advantages of this invention. Accordingly, all such
modifications are intended to be included within the scope of this invention as defined in

the following claims,



| ens 166 can have nultiple grooves simlar to a fresnel |lens, or have steps
or lines across its surface which diffract the light rays. Suppl enental
intraocular lens 166 can be inplanted onto natural |ens 106} Mgy 200 in
Figs. 25 and 26. That is, supplenental intraocular |ens 166 can be attached
to the front 5 of natural |ens 106 by glue or any other_ suitabl e adhesive
in a manneVo%ar to that in which suppl enental intrad&HUPP8Hs 116
descri bed above is attached to naturakslens 106. As shown in Fig. 25
specifically, supplenmental intraocular lens 166 acts in conjunction wth
cornea 102 and natural lens 106 to create a prismatic |ens system which
focuses I;ﬁﬂ@ is dysq 114 onto a portion of the retina 110 away fromthe
macul a 11Z he light 10 rays are focused on to a healthy portion
of the retina 110, the inmage seen by the person is not adversely affected

by the macula 112 that has, been d ed due to macul a, degenerati on.
Accor di ngly, v%‘sgﬂﬁ“ﬁr%ocﬁﬁ‘éﬁﬁ’)?dﬂpﬁ%?%@éﬂ?&%ﬁﬁﬁ’bmcﬁﬁ formp e | ens 166
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suppl emental intraocular |ens I16. As shown’in Figs. 27 and 28, the 15
suppl enenths eyesthe tseegrdar lersoompgisingtan be attached to an intraocul ar |ens

142 that has b 3 e tural.lens 106.
Suppl enent al i%ﬁ?séﬁcuig’?&fdﬁgkqggg&%fg%ﬂ%%ﬁ?%%&%%eﬁg%tt#ggat 72 and 174 as
shown in Felgive 1@ thednchidfs ofAhe sdrowranidrhdnayscal &larifisisl @R in tikeyhahé i cs 172 and

174 can be secured, for. exanple, to the zonular ligament 109 or the
ciliary scPéHS™MPHSOTBSBEure the suppl enental intraocular | ens 166 onto or

proximate 20 to theafﬁ:"s@%ﬁrti&fnh& s{i&ﬁ&h&ftﬁ'lly'n@@éfrékﬂ@eﬁé&&?éﬁd the use of glue
or adhesive. Al so, as shown in igs. 33 and 34, the suppl enent al

i ntraocul ar | ens . 166seq@ndtporagn adapteriag alierch paviofclight kays prssat ed in front of

i nt . al . A ed. i |
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nodi fications are possible in the exenplary enbodi nents without materially
departing fromthe novel teachings and advantages of this invention.

Accordingly, apl AnustacciBelichi HatdaabinalemiNtaadad to be included within the
scope of this invention as defined in the followng clains. 4 May 2004 WO

01/ 32105 PCT/ Udggecpad portionss yarusilens hpvingra gover within the range of about -3
to about -120 diopters.

3. An intraocular lens as claimed in claim 1, wherein:
the first portion permits the light rays to pass therethrough essentially without

altering a direction of propagation of the light rays.

4, An intraocular lens as claimed in claim 1, wherein:

the second portion causes the light rays passing therethrough to diverge.

5. An intraocular lens as claimed in claim 1, further comprising:
a fastener, coupled to the lens portion and being adaptable to removably secure

the lens portion in the eye.

6. An intraocular lens as claimed in claim 5, wherein:
the fastener comprises an adhesive, adaptable to secure a surface of the lens

portion to a surface of the natural or artificial lens in the eye.



1. An intraocular |lens, adaptable for inplantation in an eye, for nodifying
the lens systemof the eye conprising the cornea of the eye and a natural
or artificial lens in the eye, the intraocular |ens conprisMag20a4! ens
portion, being configured for inplantation into the eye at a | ocation
relative t@obfigbocati ons of the cornea and the natural gr@bbhdskci al |ens
in the eye, the lens portion conprising: a first portion having
substantially no refractive power; andé-a second portion, adapted to alter
a path of light rays passing therethrough to provide the eye with
magni fied vision when the [ight rays pass through a |l ens external of the
eye before passing through the second portion. 2. An intraocular |ens as
claimed in claim1,, mhereig: t he .second portion_is a mnus |ens having a
Bd

power wi thin tﬁeAlﬂdﬁﬁéocﬁkar befclaimed in iy Hherepo diopters. 3. An _
intraocul ar | epgs BSensl & egaﬁrlo 1ol ‘imfﬁd&"&ﬂ]ﬁ%{ﬁ&% RRd b permits

the light rays to pass theret ugh essenti altering a

di r ect i on addptableioarguiovably ssture hle inirgdnular daps in the epen i ntraocul ar | ens as
claimed in claim1l1, wherein: the second portion causes the light rays

passi ng therethrough to diverge. 5. An intraocular lens as clained.,in claim

1, further conpr Asiifigaocalaf Rt Sdlimedc MR, whetehe | ens portion and being
adaptable to remivabl y.secure, the lens ﬁgrti on in the eye., 6. An
i ntraocul ar | eH$ lens POFURTaRRrisesat fpthone ohhdrusParent (fgamaweeraandsnpri ses an

adhesi ve, :éﬂ%%&?kﬁtﬁé?ic%%&fﬁ a surface of the lens portion to a surface
of the natural or "artificial lens in the eye. 4 May 2004 WO 01/ 32105

PCTI US99/ 25857 -16 7. An intraocular lens as clained in claimb5, wherein:
t he fastener CP ri.ses a@ﬁkeast one, hapt.i ,Wclhou |ed to the [ ens portion and
e 4

bei ng adapt ab JATFaRBA 5 ASelamrd my i, lar lens in the eye. 8. An
intraocul ar | et sagondlpatiteds h Bi-énadveléhs. Wherein: the | ens portion conprises

at | east one of a transparent organic material and a
10. An intraocular lens as claimed in claim 1, wherein:

the second portion is a plano-concave lens.

11. An intraocular lens, adaptable for implantation in an eye, for modifying the
lens system-of the eye comprising the cornea of the eye and a natural or artificial lens in
the eye, the intraocular lens comprising:

" a lens portion which has substantially no refractive power and diffracts light
passing therethrough, and is adapted for implantation in the eye at a location relative to
the locations of the cornea and the natural or artificial lens in the eye to modify the lens
system of the eye such that the modified lens system directs light rays passing
therethrough onto an area on the retina of the eye other than an area onto which the

light rays are directed by the lens system absent the intraocular lens.

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

the lens portion is prism-shaped.

13. An intraocular lens as claimed in claim 12, wherein:
the prism-shaped lens portion comprises a first substantially planar surface and a

second substantially planar surface, opposite to the first substantially planar surface and



transparent synthetic material. 9. An intraocular lens as clainmed in claim
1, wherein: the second portion is a bi-concave |lens. 10. An intraocul ar
lens as claimed in claiml, wherein: the second portion i gapbapg-concave
|l ens. 11. An intraocul ar |lens, adaptable for inplantation in an eye, for
nodi fying the |ens systemof the eye4gonprising the cornea of the eye and
a natural or artificial lens in the eye, the intraocular |ens conprising:
a lens portion which has substantially no refractive power and diffracts
| ight passing therethrough, and is adapted for inplantation in the eye at
a | ocat extendieg at dnvangteoothéritbarl @owith respeatfo thedirstaubeantiiligl pldner aaface aucior
artificial.lens in the e.to nodify the lens system of the ey uch that
the modfta Hetraykent BiifR dyrough éﬁtﬁ?ﬁéygﬁ% aifirs aveleaplaithc A Bt o an
area OonghiReleRitd 1 s8dontREr M ALB&dlNER, AMAL S tH S MPhed WG is! | ght rays
are directed by the | ens system absent the I ntraocular |ens. 12. An
i nt r aoc difgerent drom the fostaingled in claim 11, wherein: the lens portion is
pri smshaped. 13. An intraocular lens as clained in claim12, wherein: the
pri smshaped | ens portion conprises a first substantially planar surface
and a sgcon@dnsuRsdcani-iléslay cRiBe®n daihf PCRherRRROSIite to the first
substantially planar surface and 4 May 2004 17 extending at an angl e ot her
than 0 with hedpesqrortion isfesnglishepedubst antial |y pl anar surface, such that
light rays entering the prismthrough the first surface at a first angle
relative to the first surface exits the second surface at a second angl e,
rel ativesto Wmdnfragcatar $ank hackimsthinaiaiins] 1diittee emhpfigsiagn t he first angle. 14.
An intraocul ar-1lens as claineg%%n claim11l wherein: the lens portion is
f r esnel - shap@destenst, cappledto the dans pertjosnd being adapiableto ramayahlyisecure ghe her
conpriskgg'oﬁk%qﬁg , coupled to the lens portion and being adaptable to
r enmovabl y gecure the” 1ens portion in the eye. 16. An intraocular |lens as
claimed in claimlb5, wherein: the fastener conprises an adhesive, adaptable
to seculig. a 3%%1?@?00181 a“e%g %s glfair;[legf inlc?aQI%IS, wherein:

the fastener comprises an adhesive, adaptable to secure a second surface of the lens

portion to a surface of the natural or artificial lens in the eye.

17. An intraocular lens as claimed in claim 15, wherein:
the fastener comprises at least one haptic, coupled to the lens portion and being

adaptable to removably secure the intraocular lens in the eye.

18.  Anintraocular lens as claimed in claim11. wherein:
the lens portion comprises at least one of a transparent organic material and a

transparent synthetic material.

19.  Anintraocular lens, adaptable for implantation in an eye, for modifying a lens
system of the eye comprising the cornea of the eye and a natural or artificial lens in the eye,
the intraocular lens comprising:

a substantially non-refractive portion which permits passage of light rays
therethrough without altering a path of propagation of the light rays, the substantially non-
refractive portion including a portion, adapted to alter a path of propagation of the light rays



portion to a surface of the natural or artificial lens in the eye. 17. An
intraocular lens as clainmed in claim15, wherein: the fastener conprises at
| east one haptic, coupled to the lens portion and being adpphpbbesto
renovably secure the intraocular lens in the eye. 18. An intraocul ar |ens
as claimed in clainll. wherein: the | eggs portion conprises at |east one of
a transparent organic material and a transparent synthetic material. 19.
An intraocul ar | ens, adaptable for inplantation in an eye, for nodifying a
|l ens system of the eye conprising the cornea of the eye and a natural or
artifi cipassigathsrettiougheto @jter; the ldne synémhad diel eye td Sinsct GighialySpadginga
substantjial|ly non-refractive portign which permts passage_ of |ight rays

t her et hiREgRONEk RBIG anATeaY thy rehngaf thesyenthes dham angreapnte peich halighlay s ~ t he
subst ant.j.al raTelne i i i i portion, adapted to alter
a path 3?%6#%%€§§?P§ﬁ5§?£%ﬁ%ﬁfﬁgﬁ%h?g§?ﬂﬁ&%g§ﬁg%‘4 18 passing therethrough
to alter the lens systemof the eye to direct |light rays passing

t her et hr,gugh onto an.area on,the. reti.na of .the eye other than an area onto
whi ch t A8 11 G mEpSRLEIGE S HAIBeLE Dy K s dYSpaPABLER N pdh of
Lntr aoc?b}cﬁfagétﬁﬂﬁof ROt gtARays i hFQRY i ght rh%s@ﬁu@&%i APk tdrRal Qb HBrE pad¥ilfy ei n:
the portion alters the path of propagation of the |light rays when the

| i ght r&yetlpseys- t hrough an external |ens before passing into the eye.





