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r 159159* OPEN CHAMBER, ELLI PTI CAL, ACCOVWODATI VE
| NTRACCULAR LENS SYSTEM Rel ated Patent 5 This

appl i catj ‘\ edln part to ny prior United
St ates ‘“\\W\m , 275,623 entitled "Elliptical
Accommo Lotraocul ar Lens for Small Incision

Sur gery" dath January 4, 1994. BACKGROUND OF THE

I NVENTI ON 10 This invention relates to an inproved
elliptical, acconmopdative, intraocular |ens system
oper abl e QREN CHRAMBERB, ELIAPTACAL, ACCOMMQPA
evacuat ed capsul aEINTBAOCULARLENS S8YSTEMr e
specifically, this invention relates to an open
elliptical, accomodative, intraocular |ens nethod

Hdlsted PRAMEt US Operable to be inserted 15 within "an

evacuat ed capsul ar bag of a human eye fol |l ow ng

extr Wﬁghﬂ{atﬁﬂ #CF atehoinr | neﬁ{}dgsﬁpﬁgﬁd%gg%s patent No.

dysfunct i nat ura cryst

%#’éd%%? Pt el BRE i RoliRgliPs 16 R0y, Smmal tcision

nmyopj a, correction of presbyopia and treatnent of
S“r\'éeré’ yifsteshdanyary 4 d984 damage, such as, age rel at ed
macul ar degeneration of the human eye. 20 In the human
eye, bifocal vision is provided by a conbination of a
convex- concave |ens, known as the cornea, positioned

in front of theBACKGROUNDM)OFCTHEINVENTION

*.

This invention relates to an improved elliptical, accommodative, intraocular
lens system operable to be positioned within the interior of an evacuated capsular
bag of a human eye. More specifically, this invention relates to an open el!ipﬁcal,
accommodative, intraogulal; lens method and apparatus operable to be inserted
within an evacuated capsular bag of a human eye following extracapsular surgery
to remove and replace a dysfunctional natural crystalline lens. The invention finds
particular application in restoring bifocal vision following cataract surgery,
correction of myopia, correction of presbyopia and treatment of the symptoms of
retinal damage, such as, age related macular degeneration of the human eye.

In the human eye, bifocal vision is provided by a combination of a convex-
concave lens, kﬁown as the cornea, positioned in front of the iris and a bi-convex
lens position within a clear elliptical envelope behind the iris and in front of the

vitreous humor of the eye. Accommodation of vision at both infinity and near
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| ens position within a clear elliptical envel ope
behind the iris and in front of the vitreous hunor of
the eye. Accommodation of vision at both infinity and
near vision of 250 mmis provided by a periphera
muscul ar body extendi ng about the capsular bag and
connected to the equator thereof by Zonula of Zinn

WRLiGR o220 hil & SlovRiRASH AL RPHGall REs QM OEy Q{teﬁélﬁg about the

capsular bag to the cilirary muscles. Tension and

rel axat i.on i L ar I [ a . .
bcélé’s‘)fﬁgr t%gl %Indg% erﬁe‘8 %)erd %on % a(i'{%u\?\ﬁi F%%géfgﬁ teisly(?lt"%leg‘f5 d%(%rl;ﬂé which are
of . the eye. In certain instances at an early age, such

otbhin SERaRgs Attaching the, eagator of %@P@?ﬁggégotp thecifippyo muscles,
cycle, the natural crystalline Iens of a human becones
cTensibpn and thearelaxatin obntheheiliary Wouseldskcajisgs ghe gapgiar bag to
occludes vision and results in eventual blindness.

Tlehgthen odlicohtract whichvaniea thafocat af i eyend was a naj or

source of 10 blindness in mankind for centuries. As

earl'y BScdrffif ikta8@RIA¢n édHlyhSe, FAER ak Srauntal 86 Gekedity, or in later
that an intraocular |lens could be inplanted within a

PHIED 46 38 AR AN 3 MBS oy s

g g L e B A AL et

about 60 years of age follow ng cataract extraction.

1Blimdpess. [Lbiss conditien s knaspicas 8 ocatpeach @Rde Wag o Jeajor source of
iris atrophy and in sone instances secondary
gbHndwess in Avdarkind fort cenbwries oks dalnly &a1766 Tassadoea; tindis memoirs,
of Dr. Ridley's solid posterior chanber |ens included

p Wﬂtthﬂf ainteivenlan 1édecould Be irplantéibwithin a himbh e replace an
of the iris. In addition Dr. Bi nkhorst of Holl and

AR B LGk ol oo G o] b« D Harud
Ridley, at the Thomas Hospital in London, inserted the first intraocular lens
within the eye of a woman of about 60 years of age following cataract extraction. |
Early IOLs, however, tended to dislocate, cause iris atrophy and in some instances
secondary glaucoma. Atteinpts to overcome the early disadvantages of Dr.
Ridley’s solid posterior chamber .lens included placement of a lens in the anterior
chamber, in front of t_he iris. In addition Dr. Binkhorst of Holland invented an
iris clib lens and Dr. Choyce an iris plane lens. However, both anterior chamber
and iris fixed lenses created a risk of damages to delicate iris tissue.

An advanced in the intraocular lens art occurred when Dr. Shearing

invented the first, practical, posterior chamber lens. Dr. Shearing’s design
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20 and iris fixed lenses created a risk of damages to
delicate iris tissue. An advanced in the intraocul ar

| ens art occurred when Dr. Shearing invented the
first, practical, posterior chanber |ens. Dr.
Shearing's design -2 | included a bi-convei

pol ynet hyl 1net hacryl at e. (PI\/NI A) | ens body which was

F’fi’f?ffes"%? AR phisehu el o] Tonsr ol whic was

in a generall ntral axis qf vision
!?95‘ ?ﬁ%ﬁ’nb@t?‘g iigis gf’cas% %/e eleé?eh@é*adﬁ f8ivdthip the gapsular bag.
the i pher al edge of the lens optic and 5 were
vtﬁmapgtM«rwaﬂ majntainedsin Trgenenallyeenpral taxin of ofision by thin
the hapti cs abutted against peripheral. tissue of the
strand hapti¢sthat extdddermlially friomidle gebiphdluladiga of Lt ens optic and
hapti cs had snmall arc contact zones, the success of

tWege lcPved 8Odh&E AStaDieARSET Thi Q:urﬁ’é?iv Do PR Uﬁrth@thgpﬁ& abutted .
hapti c designs, such as, a Cloop or an S-loop a

505 AL S ORI 0 B S0BT Shrin os

i, Nt u ens de nS|sthat t he f point is
ARG e el 3% poRtast Bines: i SiccrS,of 4BF Iensleadiaghegpioneers to

tasks conventional reading gl asses became necessary.

develop @ ¥aviecef baptic designpesychyas 2 Helonpyer #n Stlnpprand other

pair of reading glasses are sold annually within the

(desigeitcSralievs traumeeto ddjaceidticontact tissueh eAi sigrifieatdimitdtion of all

cataract formation and its attendant 15 tendency to

Iixed PoCESS intrR6butdri s dedighsOik thatRheé tfueld poiflt SOTREAOLt infinity.

accommodation wth age are well known. Ig is condition

'&cckﬂﬁﬂ%lg SfoP" S OYQ FisiolGadlEP! éJn'{'Eiﬁtmﬂl readm% glasses became

acconmodat i on decreases progressively
Sh%g&séll%. dIIR %&r g‘o:tn@cuon, it is believed the several million pair of reading

glasses are sold annually within the United States alone.

In addiﬁen to the incidences of cataract formation and its attendant
tendency to blindness, reductions in both amplitude and speed of accommodation
with age are well known. This condition is known as presbyopia. The amplitude
of accommodation decreases progressively with age from some 14 diopters m a
child of ten years to near zero at age 52. The exact explanation for the
physiological phenomena is not well documented, howe;rer, it is observed that the
curvatures of excised senile lenses were considerably less than those of juvenile
ones. This failure could be due to a hardening of the lens material, sclerosis,

decrease in modules of elasticity, or to a decrease in thickness of the capsule or a
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child of ten years to near zero at age 52. The exact

expl anation for the physiological phenonena is not

wel | docunent ed, however, it is observed that the 20
curvatures of excised senile | enses were considerably

| ess than those of juvenile ones. This failure could

b ' ng (&l . sc .
Cortbifalith rAELHAVED, Repdrfest OFITRaGE, Bt ig SOHEDARER fact that
thi ckness ,of. the capsul g or a,. combi,ngfi on of .the ..

| PeeiuniaRcs Hhab et H 6 S @uioR Y Wt e Bl BE yision becomes
fact that beginning at about age 40 - 45 correction .

f BYCESRFLT Ly B0t Brmpans, G%%wnab?qsh@gueﬁ include-bifocplglasses, bifocal
nost humans. Conventional techniques include bifoca
gtadaetslens)i domtadt lessestfac dijtance, ansb neading Iglassessfof arear vision, and
di stance and reading gl asses for near vision, and 5
Noaoifoauss corthétalbns | s6S wheie onbasye @ireies ) comtatl Basdfor distance
contact lens for distance vision and the other eye

CisiohSmPeHeUth&Chyd &diTids A con€Rd a8 foptrehdingUrStifurther refractive
refractive surgery for distance vision coupled wth

AP R PR T TRl s ey
U5 S . N 2R A S e 0 s

formor another, and are dramatically nore

i plearlycatikoth nepanaodndistancesrall of the abeve solytiens yfe compromises, in
yout h. A sonewhat related visual dysfunction in youth

apde formooradnéther, andidred dramatiexlly enongoincenvenient ¢harpthe natural
of an ability to clearly focus at distance. {d asses,

Coffbedlivisiveofpsuthl refractive surgery are the nost

common forms of accommodation, 15 however, with

cEL o RGO i Ty SRR YRR i o

rT%é)vpeirgl nily%%{aegls fhe ltogseo gneal%Iitth%n&eear}iyi' Por}:%ls at distance. Glasses, contact
lenses or refractive surgery are the most common forms of accommodation,
however, with certain cases of myopia it may be necessary to correct vision up to
30 to 40 diopters. As the degree of myopia increases the use of conventional
solutions becomes less attractive and it would be highly desirable to be able to
reliably correct this patient concern.

Still further, as humans age, or through viral inflammations or trauma,

deterioration in retinal cells, including macular degeneration, can cause a dramatic
loss of perception of light and color by rods and cones of the retina. In certain

instances a degree of relief for humans suffering from impairment of vision from
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sol utions becones |ess attractive and it woul d be

hi ghly desirable to be able to reliably correct this
patient concern. Still further, as humans age, or
through viral inflammtions or trauma, 20
deterioration in retinal cells, including macul ar
degenerati on, can cause a dramatic |oss of perception
of light and color by rods and cones of the retina. In

theNsssiof retinall GIlE @8n He dCHIPEd BY ih&leh§hg kR uﬂéﬂﬁ’tgsbr magmficatlon
sufferl ng frominpairnment of vision from

??&eﬁﬁh' td HealthP RelfC hlx?\@ﬂaﬂxy insARE &S x?ﬂg&l?? degeneration

[ nt ensi magni fication I mages presen

5 %@L@%g&ms (R -

ent hano ion of a correction of 30 to 70

BblsFe; otbiknSEnifilel e restianols Bok renilycadiavabls,ithypreseatly
ach| evabl e wth presently 5 known techniques. The
nayn techwigyes.o vi sion outlined in the proceeding are
not intended to be exhaustive but are nmmjor concerns

and r'Ele tsitations b tvéstéroaatlivedciache prabéddingda¥f not intended to be
i mpai red vi sion occasioned fromtrauma, disease,

éhdiStivelgift. aretmiifoy lcondeend h Al Ir¥pred&st rafithGors! J)l&&‘ﬂsﬁn mankind of

I i m tations could be addressed and m ni m ze

port |égﬁ%§§ ag%égmwmg gﬁfaér%%&a Pél‘l te‘%'t’ldabe highly
i g&eﬁf&éﬁ%%%@%‘ o ieECT Fspd ang e PR Sliminated and

&Et hod and apparatus to obviate or m nimze
USTESIPT Ot Patiers ableastom pertion phehe acdopimedagiontand ¢lgrity of the

previously descri bed.
vision of their youth.

OBJECTS OF THE INVENTION

It is a general object of the invention to provide a method and apparatus to
obviate or minimize limitations to accommodated bifocal vision of the type
previously described.

It is another object of the invention to provide an intraocular lens system
which to operable to restore a patient’s bifocal vision following extracapsular

cataract extraction.
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It is another object of the invention to provide an
intraocul ar | ens system which to operable to restore
a patient's bifocal vision follow ng extracapsular 20
cataract extraction. -5 1t is a further object of the
invention to provide an intraocular |ens system which
can be used as a replacenent of a patient's natura
crystalline lens to acconmobdate and of fset presbyopia

|'im t efd i¥/ h FuPtheWobfecRGE the invehtian t6 prbeide U ﬁ&taoﬂglal' Réas system -

invention to provide an intraocul ar 'l ens system

tWRichCa@n be ?%ﬁdaé. 3 Plpiséenting HPat .agfskgt’%f H?tnh%}alflgstalﬁne lens to

crystallne ns to correct 1 nsta

| ' bj f th
ERERFIIBEL AR ol plesfopR S P it ey o7 om wii cr

can be ysed La? | npyove_vision in patients having

retinat 1S e F‘i)ggleflbﬂf the yention (e, previde gadutrapenlamlens system
10 It is a specific object of the invention to provide

dhat panr he ssedhin plone of g qiagient’s maturak cxystalliid ok 0o correct instances
utilize the natural physiology of the human eye to

refahild ¢o sevecomyopiat i ve bifocal vision to a patient. It

is yet another object of the invention to restore a

patienk'is yitf sfolherVbBjeet off k! BN S
or for cor*éecti on of jpregby%%iig%m&ﬁ]%ﬁ aéj‘?lqr?g al dittrdocular lens

ty t - . .
elee Wen, ki 08 60 b, VPR SR aHHASE  Befibe retina
object af the.invention o proyide an intraocul ar |ens
SrReETAgRAbIgR, Yy sy B‘afpgfﬁt‘{egﬁ?%?u%\“'vi si on augnent ati on

of 70 to 90 diopters without wuse of thick glasses or
radi cdt i arspaeific pbjest, pf the/invention to provide an intraocular lens system

that is operable to utilize the natural physiology of the human eye to restore
accommodative bifocal vision to a patient.

It is yet another object of the invention to restore a patient’s bifocal vision
following cataract surgery or for correction of presbyopia without using refractive
surgery, contact lenses, or gla;sw as a part of the corrective solution.

It is still anotﬁer object of the invention to provide an intraocular lens
system solution to creation of a vision augmentation of 70 to 90 diopters without

use of thick glasses or radical refractive surgery

SUMMARY OF THE INVENTION
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20 SUMVARY OF THE I NVENTION .6 In at |east one
preferred enbodi nent of the invention intended to
acconplish the above, and other, objects of the

i nvention are achi eved by an open chanber,
accommodati ve, intraocular |ens system operable to be
positioned within the interior of an evacuated
capsul ar bag of a human eye. The inventive 5

i Nt r 29C Wl Aeadt CBRe SYFETFed NGthb : éatf B{ %e\f\“i‘xlﬁ‘geﬁii%- IftdSded to

optic and a second posterior ns optic are
[ ' j nt Vi [ly. An open chanper,
FEGPRE LB Snd oln IR Bbest o 5t on it 8PF 2RiEibiy en open
cbqgﬁ greferre ﬂorn1threq raptics segnents are L.
AWRFAFGORMACAlVEJRfRageular lqossygtem epegaklgity bgpasitioned within
connected at t-heir ends to the peripheral rinms of the
the [intesiori o5 an, gvaguatest capsudary bago ofiviayhumanm eyee \Tleudhventive
axis of the |lenses. The overall cross-sectional shape

intraedudar leneisystera inoludeoa (firat ahteribrdysd epti¢c and a second posterior
elliptical and is designed to fit snmoothly within the

leddt 6pti® whidh ard aridiiped SinCagay bﬂ%mg@ﬁg visihy.e! {&gf’&tegxgl:hamb er,

haptic el ements are Tl exible an s the capsu

i B E @hby b AR Mol o B o e

ntracts. IS contr on |1

at. ent's natural, visign, accomodati.ve by the ciliary,
HRBbeS Seohptlf) 47 pblonel o 16 ToRe” oh i idlial Bients” Which are
moved axial|ly toward the posterior lens to provide
copaected at thejrrends tg thenperipheral rims of the densdpdigsand arc outwardly

constricted and nove radially inward, for near vision
axaydiromdhe ivisnal axisiof the lenses.onnect i ve zonual s decreases

and the patient's capsular bag thickens allow ng the

hapt iTife éverald 8ruse-sédiional shriperdt| the inventive intraocular lens system is
elliptical and is designed to fit smoothly within the interior of a patient’s capsular
bag. The elliptical haptic elements are flexible and as the capsular bag is
peripherally pulled outwardly at its equator the bag contracts. This contraction is
produced by a patient’s natural vision accommodative by the ciliary muscles of the
eye. In this, the anterior lens is moved axially toward the posterior lens to provide
vision at infinity. As the ciliary muscles are constricted and move radially inward,
for near vision accommodation, tension on connective zonuals decreases and the
patient’s capsular bag thickens allowing the haptics to assume their natural
memory state.

Although the use of a two optic lens system is preferred, wherein the

anterior lens is bi-convex and the posterior lens is concavo-convex to a provide
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20 nmenory state. Al'though the use of a two optic |ens
systemis preferred, wherein the anterior lens is

bi - convex and the posterior lens is concavo-convex to
a provide -7 corrective range of accommopdati on of
about 4 diopters follow ng extracapsul ar cataract
surgery, other |ens enbodi nents are contenpl ated by
édreectivbjraage dfnacedinngsiativh 6fhiaBoutod hdibpters following extracapsular .
cross-sectional configurations can be used such as

EfthrRK adiiPhéry, COtheAVRNP| ABbdiIMentd MRV Qoﬁ&i’d’;ﬁifteﬁ 0 By the subject
elther the anterior of posterior 5 lens. In stil

ﬁntvg od niﬁamfsg%tﬁetr 1eRY 5&8 ; @&}dﬁ@pk&%ﬁé’uﬁm%ﬂ I'i)% used ,such as

posterior len entlre I'm na ts opt

unctiop b | anar | ens
o raP AP oolaRer SRR 8° iR P HerRE 8t posterior
such as three lenses, i.n instances where extrene
Iengpt I, still pther instances iti&aay be desirpple; tg, remeye dhe posterior lens
enbodi nent three elliptical haptic segments are use
dntirelyt emeliminage itaoptic fundtionbby using abiplaes lens badyl| ¥inally, the
fromthe rins of the Iens optics and are peripherally
fiveaGeh alsoueavisibes Rddingheioye hal 90 HRgEs; SsueR 0L lirge Qénses, in
open space. These haptic segnents are elliptical in

flsEiresSwhleldkttntt dbptiveSdtrédion ik @ m@tural state to

nave an eH| pti cal ratl o of O. 96 a arrangenents

of th hap r Vi r

based h a%t reiglg?(?f g%l?L%rgle?rlgrg ?‘ﬂggi%h q%%ilgmg\/\# gl%be"“'e use
t hi nner |n out er dth, .The underl criteriais
exspding at pRARC of ﬂgpet 49 degress eufmsﬁbhﬂp of the lens optics
rel atively unrestricted acconmodati on m)vemant of the

and ere peripherally spaced arpund the periphery ivithh 80 degres segments of open
about 1.9 mmor so in response to the natural

%ﬁ&ﬁﬂﬂlwlefhaipﬁe segthermts yreneliptiealinccrossisdction tandcite dashioned in a
the capsul ar

natural state to have an elliptical ratio of 0.96. Other arrangements of the haptics

are also envisioned such as two wider based haptics or four or more haptics that
would be _thinner in outer width. The underlying criteria is that the haptics are
flexible enough to enable relatively unrestricted accommodation movement of the
anterior lens toward the posterior chamber lens of about 1.9 mm or so in response
to the natural movement of the ciliary muscle and zonula attached to the capsular
bag while simultaneously being stiff enough to support the lens or lenses of the

optic system in visual axial alignment within the capsular bag of a patient’s eye.
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bag whil e sinultaneously being stiff enough to support
the lens or |lenses of the 20 optic systemin visua
axial alignment within the capsular bag of a patient's
eye. -8 BRI EF DESCRI PTI ON OF THE DRAW NGS O her obj ect
and advant ages of the present invention wll becone
apparent fromthe follow ng detail ed descri ption of
preferred enbodi nents of the invention 5 taken in
conj uncti on WBRIEFBESCRIPTION OB THE'DRAWINGS €i n:
FIGURE 1 is a partial cross-sectional view of a human
eye including a |l ens system conposed of a
convex-concave cornea and an accommodati ve, bi-convex
nat ur I ] 0%i ] kt N pEsterior
cha nbgkh%; 3y E{ladrdd;sdwla%ﬁqgﬁg téé I%Q&%nm‘)?:h{i?x? will Detrhé apparent

ag; s a partia

ross-s i onal, vi,ew of a hu eye as depigcted i 10 .
. fepea e Tollgnanic detaed deseription glopeaenrd epliogiments of gy invention

replaced with an open chanber, accommodative,

taken 4 conjunctien withnthg ascomparyingdrawings wiesdingy r ed

enbodi nent of the invention to restore a patient's

nat ur EIGURE drisradeirtiabcross-fertiahal viewi afma homhowya dncluding a lens
extracapsul ar surgery; FIGURE 3 (note sheet two) is

Syiten? xODpERkd iof 2/ lcoivexiconta P ebreR 3diE an ackdmmodative, bi-convex

accommodati ve, intraocul ar | ens having three

ELJu'er éﬁa&%ﬁgﬁoﬁ&lﬁ% wihind ?IE%%H?% ﬁéﬁ%%%%pﬁﬂar bag;

anterio ens opttc and a poste
accor .t one .preferred enbodi nent. of the . .
venf Gt B paryd Sheebfonl ey T bpeh r andepicted in
intraocul ar | ens system as depicted in FIGURE 3, and

A ovhgre the Aatwral crystgllineplens s beepsrepigeed ity an open
20 within the capsular bag of a human eye;
chamber, accommodative, intraocular lens in accordance with one preferred
embodiment of the invention to restore a patient’s natural, accommodative, bifocal
vision following extracapsular surgery;

FIGURE 3 (note sheet two) is and axonometric view of an open chamber, -
accommodative, intraocular lens having three elliptically shaped haptics extending
between an anterior lens optic and a posterior lens optic in accordance with one
preferred embodiment of the invention;

FIGURE 4 is an end view of the open chamber intraocular lens system, as
depicted in FIGURE 3, and viewed along a visual axis as the lens is implanted
within the capsular bag of a human eye;

FIGURE 5 is a side view of the intraocular lens system including a

preferred form of three equally spaced haptic segments, as depicted in FIGURE 4;
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FIGURE 5 is a side view of the intraocular |ens system
including a preferred formof three equally spaced
hapti c segnments, as depicted in FIGURE 4; -9 FIGURE 6
(note sheet 3) is a plan view of a haptic conponent
disclosing its preferred, general elliptical,
configuration; FIGURE 7 is a cross-sectional view of -
the haptic conponent depicted in FIGJURE 6 and

di scl EECUREq6 (aoteshees Hrivasplaryievonfib laptiticgmpanentndisdiosing its
the haptic 5 elenent; FIGURE 8 is a schematic and )
prefermed] general dllipticad) ¢omfigataen;open chanber,
elliptical, acconmodative intraocular |ens segment in

accor fPGURBVT 3 @ RoRIREAGER AR (RNhapic toGponent depicted in
i nvention positioned wthin the capsul ar bag oPoa

and| 9 4 t] ticeside.vie .
BCPRE S and dilies (e dplfte Wk SRHGAR, Lorifiid] ¥'the hapic
\%ﬁ&iﬁ:ﬁ.ed in FIGURE 8, in accordance with the invention
di scl oses the longitudinal elliptical

configuration of a haptic of the |lens system FIGURE

10 i s FAGURIefs p schematic pd ingpnesmetricdlingfration of an ppen chamber,
open chanber, elliptical, accommodative, intraocul ar
eHipticaly sceommodative mdegaculaxi lehs segorent dn mecbrdabce with a preferred
enbodi nent of the invention, depicted in FIGURES 8 and

YmboliBneitof phaiiventibn Positioeed RN ti GPOIRAbagbf h A8man eye;
lens in a natural nenory condition follow ng

i nser QIR Y {sha GRAPAAY %Eh&ﬂgtli@fsi@e PAkWeBE’ e.‘ﬂég\c/:é)rngnodative,

with the patient's ciliary nmuscle constrllcltg |!n
AREGRTRAS oy aBBRle b EROURAT R b e Patee it s nvention

twm?clf)adtxslc?o%g sihg Iléﬂgwdinnﬁsgl&igtizziell go)ﬁfguggtgon of a haptic of the lens

system;

FIGURE 10 is a schematic illustration of the motion of the open chamber,
elliptical, accommodative, intraocular lens system in accordance with a preferred
embodiment. of the invention, depicted in FIGURES 8 and 9, wherein phantom
lines represent a segment of .the lens in a natural memeory condition following
insertion into the capsular bag of a patient’s eye, with the patient’s ciliary muscle

constricted inward to accommodate for near vision, and the solid line segment

_ depicts the position of the lens system when the patient’s ciliary muscle relaxes and

peripherally expands and stretches the capsular bag outward narrowing the

distance between the lens optics to provide accommodative vision at infinity;

-10-
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20 peripherally expands and stretches the capsul ar bag
outward narrowi ng the distance between the |ens

optics to provide accommobdative vision at infinity;

-10 FIGURE 11 (note sheet four) is an illustration of

another preferred formof the invention where the

open chanber, elliptical, accommbdative intraocul ar

| ens EIGURE 1hGiatelsiseet fioyr) dsien diniseration gfomiothernmedferred form of
lens optic; FIGURE 12 is an illustration of another

piiRf inkéftibrl Wbk ©thet d)feni Ehemibdr Blliptichly \dcBEm&YdNtieé ehtraocular lens
anterior positioned lens optic; FIGURE 13 is an

:ﬁi@ﬁ%&ﬁh@hg Eﬁé ahtefior PositbRdd Rhs BpREST T €d

odi nent e I nvention where the I ntraocul ar

lens s A ngl.udes.t hree lens optics i.n_axi.al . .
2l | gnb R O, 42 acutadlySfign B andier BrarfhRd B of e invention
a three |ens optic systemas 10 illustrated in FI GURE

1 Bavipg-only| 015 FHSTiRY PASERRGA eI RRERRED EVBODI MENTS OF

THE I NVENTI ON 15 Turning now to the draw ngs wherein

| i ke nHEHePRIS 13 iggn axendmetric illysteationtafanothgr| grefesreseembodiment
preferred enbodi nents of the invention. Before

def tire invertidhehenerthé tntrastubariienk systeim idubwdes ¢liree dersrapeics in axial
stat ement about the context of the inventionis

balib@vest; apgr opri ate. 20 Context of the Invention

—4

Turning nowto Figure 1 there will be seen a parti al

Cr 0SS- $26URIE 4 %Wc%ss-s%&iéﬂéi Wi&vgrofsggggﬁtgyﬁgs ?‘fprtisct system as

human eye . Viston 1n humans i S provi
illustrated in FIGURE 13.

DETAILED DESCRIPTION OF
PREFERRED EMBODIMENTS OF THE INVENTION
Turning now to the drawings wherein like numerals indicate like parts,
there will be seen preferred embodiments of the invention. Before describing the |
preferred embodiment, however, a brief statement about the context of the

invention is believed appropriate.

Context of the Invention
Turning now to Figure 1 there will be seen a partial cross-sectional view of
an anterior segment of a human eye 20. Vision in humans is provided by a first

convex/concave lens known as a cornea 22. This segment is partially spherical and
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convex/ concave | ens known as a cornea 22. This segnent
is partially spherical and -11 is transparent to
light. The cornea 22 is connected at its perineter to
a generally spherical exterior body of the eye known
as a sclera 24. An iris 26 is positioned wthin an
anterior chanber of the eye 28 and serves to vary the

iS TRiH3pardnt té BBht. MBeTobi&02] & Riteclel d it Feriibter to 2 generally

structure. The iris 26 extensmto an ISJOIned
S n cill 0 s
ﬁ’aﬁ"?“ Etir Bh 6 WS B Rs o Feifr 26 At 26 s posttioned
erior porti t eye. nafural cr stalline .
Wik o apletios anhor ol e v 28 Hves Varythesamount of light

enrobed by a capsul ar nmenbrane or The nat ur al
peryaitted bo hassiivtesthe 2yesipnesuremilbs ivip Zglextqnde intn and is joined with
cross-section and is circular when viewed along a

4 imesoplars stgh¢tureZdmova of the neili®y dotlgnar medscke 0 t WRich Oextends
ciliary nmuscle 30 and an equator position of the

paipherally Bbeuth inferipd poionosfethe éy@l Ahﬂ&ﬁral@é&ﬁﬁ!ﬂﬁe lens 32 is

across the posterior surface of the lens 32 and
PSR A PR B g o o 1.

] IS foc hurm e bow refracte
The Sagirat vl Jéns 42 ARProRisTA e AR ellESe JgehSsection and i
through the bi-convex natural crystalline lens and is
siseularcwhem viewed alopg adineiof sighte Zgnulyef Zjen 36 exteng between the
vision frominfinity to 2560 mllineters is
ciiaonmuscle 38 and amequatgr tpositioh gfcthefcaphdandag3d4l A hyloid face,
crystalline lens 32. Mirre specifically, inmages at
not shiuviny extendsomuressdthey pbsterior Isuffaye 0fithe dedd 32 and isolates the
relaxing which permts their peripheral expansion and
YRS SEPLOD DR ye thutnsy Wrdil *Sﬁ?%?“&géd 78 slepr, vitreons
i ¢

Light is focused by the human eye hy heing refracted through the cornea

and then refracted again through the bi-convex natural crystalline lens and is
focused on a retina at the base of the eye. Bifocal vision from infinity to 250
millimeters is accommodated by varying the shape of the natural crystalline lens
32. More specifically, images at infinity are focused by the ciliary muscle 30
relaxing which permits their peripheral expansion and thus tensioning the zonula
36. Tension of the zonula draws the equator of the capsular bag radially outward
and foreshortens the thickness of the lens body 32, providing for distance vision,

In contrast, near vision is accommodated in a human eye by the ciliary muscles
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and foreshortens the thickness of the | ens body 32,

provi ding for distance vision. |In contrast, near

vision is accommbdated in a hunan eye by the ciliary

nmuscl es -12 contracting which rel eases tension on the

zonula allowing the |l ens body 32 to thicken into its

natural state and thus focusing near objects upon the

retina for transmssion to the brain by the optic

qentxasting whiehnrelcases, demaion raxathe gonvlavallowingothe lens body 32 to

focal length and seam essly 5 enables a human to view

thigkeot intafitsi mitunalt statesamd ithusa oonsing wéati éhijedts Wpontth¥ retina for

wi t hout consci ous accommobdati on. Notwi 't hstandi ng the

tpafidraRtioN it6 tRO bfdih Byasle Bptid nefwd. ori ty of the

popul ation, an inability to view objects at infinity,

or nygpy j f . .S Milsua

o Rrinah eye AR Readiy 0 RPRADEL in [k, p@H ind, scamlessly
|.as aring,contact Jens or refractive . .

BRI Blan 15 3ie ShS Ao stk S 18 o dnstanty without

near, vision wel]. This is known as hyperopia and

toRseipus j agcommogdations o Netwithstanding the perfoetnvisisnaenjoyed by a
refractive techniques. In certain instance of severe
majorityfofatheopemtiation an nabdlityotovdewi abjedts at dafhsity, cor myopia, is
becone wundesirable and alternative procedures are

frequinly éndomntereda Yhist Yisedl ir@paiveis cal lROGrh@ted By refractive
ability to change the dioptic 15 power by fourteen

KaERT b, Pl SRS (SRR 9% adaion,
ECATTTG 48 Ml hiks 05 8P Pitp 45 KBWR s, pperopia and
B ABR Fndien e Firedih by Fonyuosal reffmcivedpeipbaues. In certain
achieved by wearing bifocal glasses or contacts or

Wp@ of rRGVexRef l‘aggtqf\ggcgmngzqayiopdhew conveptional procedures become
undesirable and alternative procedures are needed.

Although a youth of ten years in age has an ability to change the dioptic
power by fourteen diopters, this ability gradually decreases with age and by fifty
or so the ability of the humﬁn eye to accommodate variation in focal length
becomes essentially zero. This condition is referred to by presbyopia and a patient
often requires correction for both near vision and far vision. This can be achieved
by wearing bifocal glasses or contacts or undergoing refractivel surgery for distance
and wearing glasses for reading purposes.

In addition to the foregoing more conventional limitations on 20/20 vision,

in instances of juvenile disease, trauma, and more frequently through age, the
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20 and wearing gl asses for readi ng purposes. In
addition to the foregoi ng nore conventi ona

limtations on 20/20 vision, in instances of juvenile
di sease, trauma, and nore frequently through age, the
-13 natural crystalline lens 32 becones rigid and
opagque to the passage of light. This condition is
referred to as a cataract which can be corrected by

reatural| crystalline lansr32 b&dnins ragid lﬂﬁh&fpdﬁﬁxe&@‘iﬁ@b&ﬂéﬁ%e of light, This
however, the nost commonly performsurgery is khown -

aonditiandis apfentedrto asta Qithi400 which di Be P69 0
annul ar opening is 5 fashioned aboutet%e&gﬁjéﬁrg@ovm of the lens

\32sbila g@ber opiechhﬁlde.@,nﬁ tare fhe iris, .and .
t hen enul sifying. and asp?‘rvgfe?hgﬁet Eﬂé}g%ar ae 8[?' Perferm surgery is

j . rocedur.e for
WRioSil 2 jexfipeaiiblr QRiFpcdiiol o il Pracsinrex p aunslar opening is

i S¢l os [ Uni.ted States Shearing Patent No.
3?%5‘9,‘}%’8%1_’0%@8 Aterion visual centors ofthe dens| centeresl by the iris, and
ggrmved a_bi -convex, fixed focal length optic, of

Bt eraylsifying | anbtaspiratingditzerdiaedenetiO 1o mapiredll | YAt least ope
fitted into the capsular bag and held in position.by
madredury foxt phatbemulsifiqaitions . irkpitiva Aadc apiatoh SUBEEOYed in a
and insertion of an intraocular lens is the nost

UrditpdeStatey Shesiing PalerRUNGI 5,354 856.C @ﬁ%ﬁgk Qgéﬁggk’%&&‘iﬁne lens is

States, and has achi eved a consi dera

semved i ' a wpan kntraocular lens is
sel ec;éde%l %ﬁxhngf% g‘?‘%ﬁ%&%%ﬁl‘é\?g a?)gpl Wﬁ"@ﬂn%ﬁ’a‘ in diameter,
VANCY t be correcied by wearing 15 reading

Sf Eypicin @?"ﬁgﬁ’lﬁ?f ¢ ERpyar fi‘i’%é& deld injposition by wadiafipiextending
E‘gngn isjon.and one formis known as macul ar

Buffsr Althoysh,gataract surgery and insertion ofaminterocelar lerage the most
The synptom of macul ar degeneration can be
sraquently performed: surgiead qurotedupe Qw itk Unitbd States, and has achieved a

considerable degree of sophistication and success, an intraocular lens is selected
with a diopter to achieve far vision and near vision must be corrected by wearing
reading glasses.

Finally, retinal disease of damage can impair human vision and one form is
known as macular degeneration which usually occurs with advance in age. The
symptom of macular degeneration can be alleviated, to a degree, by providing high
diopters in the 30 to 70 range such that the rods and cones available to receive
sight are utilize to their fullest.

From the foregoing context it will be appreciated that improvements in the

eye care industry can be made with respect to correction of vision such as myopia,
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diopters in the 30 to 70 range such that the rods and
cones available to receive 20 sight are utilize to
their fullest. Fromthe foregoing context it will be
appreci ated that inprovenents in the eye care

i ndustry can be made with respect to correction of

vi sion such as nyopia, -14 hyperopia, presbyopi a,

hepérophiyRiresh3opld, freplatenydnti o hifothl QY 3g§%§{gagtmact extraction

extraction and treatnent of retina i on sucC

afid iRathadc SISYBRST AYskfiit Lidpiseal,
Accommodated Intr a%uﬁ%m@gﬁéh @[zg%rag d%%?’%eg?*'?fb' now
to Figure 2, the subject invention is directed to an

open chanber, elliptical, accommodated, intraocul ar
ans [ nd/ or
APEN.

() JLAI AN it 1L el Nes  HY RO LECY, ] @O¢ . ACHERS

above. The intraocular |ens system 40 includes an
anterior lens 42, a posterior lens 44 and 10 haptic
segnents 46 operably connecting the anterior |ens 42

wi t h Referpingtsow ao Figure 244he A6bjeet tbehtlofiif Wifected b1 |
subj.ect intraocular |ens syst emjd?gﬁ i s subst antliﬁiaclzﬁ y @n open

ethdrhipéri, @Riptical, @"cé&ﬁnﬁﬁﬂtehpfhtgz{bguaﬁ’ %x%?g&gﬁpﬂ gvﬁlfrc"ir i Qperable to

the interior three-di mension sur
erra! h-ﬁﬁl [ to.Figure -5 of the
dr awwngﬁs(?mg% S eaet;gu{é\}gggxﬂ?w%s é’zo‘\%ﬁ YRe %C“bed above. The

nonetric view of. th ubj ect, intraocular |ens
g“;%"gﬁfaﬁo‘?“a s¥ﬁ?%mtj‘\/¥”égb}dseéﬁé‘ anterige lens 42y a posterior lens 44 and
espectively. The forward or anterior optic 42 is
E?@Ffe?ess}eytsoﬁ eBerably connecting the eutérivrilend2 withathe posterior lens
a dianeter of approximately five mllineters for

fbsiAs neted gnFighren2; the adjent|intrabagars fens HyEhR LG liy substantially
behind the iris 26. The power

elliptical in cross-section and operably conforms to the interior three-dimensional

surface of the capsular bag 34.

Turning to Figures 3 - 5 of the drawings, at sheet two, there is shown an
axonometric view of the subject intraocular lens system 40, a front view, and a side
view, respectively. The forward or anterior optic 42 is preferably bi-convex as
depicted in Figure 5 and has a diameter of approximately five millimeters for
positionipg within the capsular bag 34 immediately behind the iris 26. The power
distribution of the anterior aﬁd posterior lenses may be varied to suit the needs of
the particular patient, howgver, in a preferred embodiment the anterior lens is
positive and the posterior lens is negative. The posterior lens 44 is in visually,

axial alignment with the lens 42 and cooperates with the anterior lens to correct a
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di stribution of the anterior and posterior |enses my
be varied to suit the needs of 20 the particul ar
patient, however, in a preferred enbodi nent the
anterior lens is positive and the posterior lens is
negati ve. The posterior lens 44 is in visually, axia
alignnment with the | ens 42 and cooperates wWth the
anterior lens to correct a -is wearer's vision. In a
peafeeisvisiom mimaipreferred émbédinent 4he dexfsabhis dasiiondd i a spherical
spherical concavo-convex shape as depicted in Figures )

Sortavo-bonvek tshape fasi depictpd ¢4 Fig@ds 1 ahAE. "ENthédPR in a p eferred
anterior and posterior |ens conbinations are as sta cf

&RBYfimenP the ant &6t GAHPhGRTe rﬂfreleﬁg’r}.to?l@gnsﬁg PYe tapestatad above,

subj ect invention |nclud|ng anterio ashr one

R . . . _
k0 18 EBRAR B rpiaF SO SRIPL bareffibn imcpusing anterior ens
he terjor lens may al so exhibit the range of
éﬁ%’ﬁe | Viths & oFﬂBﬁV&nPlﬁB%%l bfUCAY§OB¥EXhe| 3 c SABYRXeCONCAVO
convex or planar in order to achieve the desired
mltﬁzaratiwullp & gimilarpmannery the peséeriemiens peysalso axleibit the range
typically fabricated froman optical grade

> physical \lensefaramtipnapessibiifdidd) ofl BeihgvednesiveO b &onvex or planar in
materials may be utilized such as glass, silicone, or

afdeY | toCachidve Othie d&&u‘éﬂsﬂﬁhalcxl@ﬁl't fYr o ﬁfa{'@&ﬂéﬁ’ ﬁ)aﬁgdtl | TYenses are

and bio-conpatibility are all rmaintained

ﬁ"eb%ﬂgt fAHYGRd Q’p%m: %gme{%ﬁ{x&{l' gf'atﬁz [?oqgtpgﬁx?[xs?t acryf'aAEe (PMMA)

are couple

i tudinal iptic hapti cs 46. haptlcs are
hERftet  olef an%ftﬁg% Bepole Su0h” a0 glashn SiicaReann acrylies
poster.i Qr Ienses Ié st aI kl&i%}' 15 int egral formati on,
gravided vistal claity, refeagtive ability canskbigreompagibflisyiare el amaintained.
on the peripheral edges of the Ienses in equidistant
per i pkrethel subjectitrivention, theangperidre42 and pesteridi- 4% dénsed ie coupled
haptics subtend an angle of thirty to forty degrees as
togeiiefl bynaaplurality of longitudinally elliptical haptics 46. The haptics are
connected to the peripheral edges of the anterior and posterior lenses by stalking,
integral formation, gluing, or other known techniques and are positioned on the
peripheral edges of the lenses in equidistant peripheral locations. In a preferred
embodiment, the haptics subtend an angle of thirty to forty degrees as viewed in a
direction of line of sight, note Figure 4, and extend outwardly approximately nine
millimeters, in diameter, to approximate the norma! internal diameter of the
capsular bag of the human eye. As shown in Figure 6, note sheet three, the haptic

46 is generally elliptical in a plan view and has arcuate end surfaces 48 and 50 for

attachment to the periphery of the anterior and posterior lenses as noted
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direction of line of sight, note Figure 4, and extend
outwardly approximately nine mllineters, in

di aneter, to approximate the normal internal dianeter

of the 20. capsul ar bag of the human eye. As shown in
Figure 6, note sheet three, the haptic 46 is

generally elliptical in a plan view and has arcuate

end suyrfaces 48 and 50 for attachnent to the

ghovey B crossrsection, the dapties 4hareparcuate, gote Eiguzes 4iand 7, and have
noted -16 above. In cross-section, the haptics 46 are
aradius of cyipature cg‘mm‘oﬁnmdy?i 5 awillitheters whichaghiables ehe haptic to
curvature of approximately 4.5 mllineters which

snaithlysconforni aptliccinteriorsweich by ag @vharated capsitar bag.
interior surface of an evacuated capsul ar bag. The

hapt f

pol y hﬁ‘?ehﬂ’?‘n‘g‘f‘ﬁa?ﬁﬁgf29*“"‘“%@&9%?%& A g mettymsghacrylate
nt {

q nseg :ﬁ%&?%é‘ﬁdthg{ih &l&ﬁls)?gnr?g&;e? 3 flg rB‘ée 8@ ﬂ%{ﬁ?‘gﬂ & posterior

| essen the overall wej the [ ntraocul ar | ens
IEnEs o TP\ GEFHRT, Istanges, it rb%ﬁ‘%"%? t Mpssen thecoverall whight of the

i nstance the haptic 46 can be advant ageously conposed
igfrageyplar Jqnsofryteanavithin dhe tnterion pfig patienpesyei dnghisvinstance the
of approximately 0.91 and thus the conbination of the

vt 49 cap hecaivanthgeously coppossnt oh appilgpropylene imatedal having a
the lens systemis approxinmately neutrally buoyant

Spietifict Q&vﬁguﬁbalﬁ?im[m&ely' 0.9208kd itRils thdRohbidtiod Gothe PMMA

be advant ageous y conposed of an acrylic having a
1 .
%roxyet hyl e ro? cry a}te (%E%h)andorthel isﬂeflﬁyfs approximately
I Al.t ho th r al | te n C
BOUEA Fhardtt' Btidhe hﬁgoaxg paer” | 3 %c@eﬁ*w JB yaplies can be
s own in F| gures 3 - 5, constltute a preferred
gepMsly somposed |°ﬁ\Pé‘n?‘Fr6H° having ahwpter ccontent of 2 to 30 %, a

arrangenments of fromtwo to five or nore in nunber are
hydroxyethylmethacrylate (HEMA), or polydlmethyl siloxanes.

Although three radially extending haptics covering arcs of 36 - 40 degrees
each, such as shown in Figures 3 - §, constitute a preferred embodiment of the
invention, other haptic arfangéments of from two to five or more in number are
envisioned and can be selected by those of ordinary skill in the art to satisfy the
requirement of sufficient flexibility to provide the accommodated focusing of the
lens system and simultaneous stiffness to maintain the axial position and
orientation of the lens optics.

Turning to Figures 8 - 10, there will be seen schematic illustrations of a

portion of the subject intraocular lens system positioned within a capsular bag 34
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envi si oned and can be sel ected by those of ordinary

skill in the art to satisfy the requirenent of

sufficient flexibility to provide the accommobdat ed

focusing of the |ens system and sinultaneous

stiffness to maintain the axial position and 20

orientation of the lens optics. Turning to Figures 8 -

10, .there W |l be seen schematic il I_ustrati ons of a
p8Pdnanticylarly dlusteated in Figurg Scan ellipticalocrassseectional configuration of
positioned within a capsular bag 34 -17 and

péhe hapliaAp ywhereinsthearastv providelibe the dreightl A fi (el ellipse over the
cross-sectional configuration of the haptic 46

whength B i 10696. alti Inspireon iddesiniised BeactBisHatioAs Shtikdy icati
ellipse over - the length .Bis 0.96. It hag Loegx}lfor app}lcatlou
def ahei oyt fiisclediand! ZniuPa | setiARt IHFHHR Lgatlon ;
of the cilrary nuscles and zonu?amglg?%’ﬂngﬁ?%%g%‘blﬁrt g to provide
CAOMBOIRARL Wi e 5. dative vjsiopn wth )
the i ntraocul tggl e(r?gﬁgyts Cem 88%5 ﬁs%hsyts iy 40, Although  this
C ' i on_i referred, [t is envisioned that a -
ngé}gﬁ | %@é\# anezng'gﬁ’eﬁt's ieRvisiaped ithat,a gnore lindanmgrangement in the
wi.th rounded corners may be utilized to advantage.

pfBP gba triarsle yithorquaded waraens amay beutitized fogadvahiage provided the
remai n both flexible and supportive. Referring again

t Baterialy thiekness pust cqiftguaatian pemaiin Borh flekib¥®ahd supportive.-
depicted 10 which extends peripherally about and is -
connecReférting tapairc 39 Fipire BAG ﬁéripﬁtg-aﬁ zo&é"&?'ezgh\?ﬁ 368 depicted

the ciliary nuscle 30 1I's rel axed and retrac

e ones LR ol o B4 1 Bt 8.t Afpulay bog 34. 1n
SORdafs ik 182, dfiply" Bufs ' ' kelivednand Toencted peripheraily
o By, TREpsBibte 3wk B Jenstanedomewordly whickt wilhpalbitequator of

the capsular bag 34 into a configuration shown in solid lines in Figure 10. This

position of the capsular bag and the location of the anterior and posterior lenses is
optimum for vision at infinity.

When the peripheral ciliary muscles 30 are constricted the hoop dimension
is, radially decreased which releases tension on the zonnuals 36 and the capsular
bag, biased by the natural shape of the intraocular lens system 40, assumes the
condition indicated by phantom lines in Figure 10. In this, the natural memory
shape of the elliptical haptics 46 repositions the anterior lens 42 with respect to the
posterior lens 44 axially and is the position used for focusing on near objects down

to 250 millimeters. In a preferred embodiment, the subject intraocular lens system
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VWhen the peripheral ciliary nuscles 30 are constricted

the hoop dinension isf radially decreased which

rel eases tension on the zonnuals 36 and the capsul ar

bag, biased by the natural shape of the intraocul ar

| ens system 40, assunes the condition indicated by
phantomlines in Figure 10. In this, the natura

nenory 20 ,shape t he elllptlcal haptlcs 46

PaRReEstes oridh (the clfierey Fseclec Rad szonma endosgpsulan bag Ho permit a
posterior lens 44 axially and is the position used for
Felativs axiabmotionroftiie anteriatolens with BSpecti tol theegostesior! lens of 1.9
a preferred enbodi nent, the subject intraocular |ens

g;tlilrmwrslaeldcacmmatcesrembm of ledi6 plet-aar yruwaedommamied motion of
zonul a and capsul ar bag to permt a relative axial

Gl solbject inth&oclireldnar systne ¥V dellick
posterior lens of 1.9 s)Jm 1 netcelresggﬁgm%gm&élpe and Seaml“'sb”

e hj 0 dat ed

FRLGE Th Bihe it Al hits by 30 R P EkpetBl reRtoRe unsided
t t caIIy and seam essly, 5 wthin the hunan eye

B‘{; 8{?% lv S operabl e to permanently restore unaided

b| nocg.b r vision, Al though a preferred enmbodi nent. of

the s ﬁ@'&% h 3 preferked-ambadiment efsbe subject agromgyatative istsaocular

been di scl osed and di scussed in connection with

teng system das bgen dishlosed aud>fliscusset] inndondectivn with Higired3t-18, other

respect to specific applications such as disclosed 10

preféirgd ertbotlimentd 4xist WithhéeSpedtitd H;B&&iclﬁpﬂf&ﬂtﬁgs such as disclosed
di scl ose el liptical haptic, |ntraocular | ens systens

i eig'u?ésnﬂ 214 18'this aF?%Hjsof 1 h'$2 bﬁgﬁéseg ?Hlﬂﬂ{:%%agﬁ%, RSraccular

dvantage to correctl

ayeggtg‘{‘ %lggiél e rSI nesBdF%ma¥?%%§|WY&e used to

é tICi tlcs 54 connect at a first end to a

"r"B‘T%*r pr ptg‘gt tFRection; gE mildsto seere mwopiad (uearsightedness) or
second

hyperopia (farsightedness). In this embodiment, a plurality of elliptical haptics 54

connect at a first end to a peripheral portion of the first optic 52 and at a second
end to a stabilizing ring 56 posifioned in a location posterior to and in axial
alignment to the optic 52. Tlus embodiment is operably received within an
évacuated capsular bag in a secure and stable manner similar to that shown in
Figure 2.

In an alternative embodiment of the invention a single lens optic 58, as
depicted in Figure 12, is supported by elliptical haptics 60 having a first end
connected to a peripheral rim of the optic and extend to free end positions to a

location of posterior proximity. This lens will also snuggly and accommodatively
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15 end to a stabilizing ring 56 positioned in a

| ocation posterior to and in axial alignnment to the
optic 52. This enbodinent is operably received within
an evacuated capsular bag in a secure and stable
manner simlar to that shown in Figure 2. In an

al ternative enbodi nent of the invention a single |ens
optic 58, as 20 depicted in Figure 12, is supported
fioywithin @ni eshcuangt icapsilar hbag rfgr ause rint cerrdetiot wfeaiyepia and
to a peripheral rimof the optic and extend to free )
h¥EQm@n§itions to a location of posterior proximty.

his lens will also snuggly and acconmodatively -19
Fit wipkNirBssagbcRoii! Rt b thd Wriklivé'Téns' 52 and 58, of the
correction of nyopia a hyperopi a. The

CLOSS-Secty |y, confiqu i on the correcti,ve |.ens, .

G ORRRSEE deRliig GO ML 31 A 93, WlS; BR'<bREHen' oy (B0 Bpsignatea
and 12, may be_ sel.ected for the designated. 5

rPlRFbis: PYEHSE PIEdC 1bareliersd Catchus Jeo fﬁablttméopea’@-convex,

exhi bit a concave-convex, piano-convex, or
planoreonvpk,aarcconyeX-planocunfacg genfigunations ay viewed in gross-section.
cross-section. In certain instances such as macul ar
degeinarcetiadmn instanoey sheh dssmaallhe degengativn de nédy be desirable to
accommodati ve intraocul ar | ens system wherein the |ens

prévide RalARoftimodativk iflira6cilliP fins \SyStéal wiiekdif Ghi 35 i8fcapable of
30 - 70 diopters. Turning to Figures 13 and 10 14,

A3 iRl oSSR ¥ BBABRE U EDS Fours 15 and
e B e . SRR eSS s bBR) g ancrion

and posterior lenses of the lens systemin a manner .
lgns 62< @ pasteriorglens Gdpand amdntesmedialellanse 66.c nAngelliptical haptic
support ed

system 68 surrounds and supports the anterior and posterior lenses of the lens

system in a manner as previously described. The intermediate lens 66 is supported
by radially extending arms 70 which project between the peripheral surface of the
interior lens and the intermediate surface of the elliptical haptic 68. This support
is illustrated particularly in Figure 14 which discloses a schematic cross-sectional
view taken along section lines taken through the centei of adjacent haptics 68 in
Figure 13. The shape and dioptive power of each of the lens 62, 64, and 66 can be
varied to suit a particular patient’s circumstances. In this embodiment, the
anterior lens is the principal moving lens during accommodation, the intermediate
lens remains essentially axially stationary, as the support members 70 elongate,

with movement of the zonula, and the posterior lens may move a small degree but



by radially extending arnms 70 which project between

the peripheral surface of the 15 interior |ens and the
internedi ate surface of the elliptical haptic 68. This
support is illustrated particularly in Figure 14

whi ch di scl oses a schematic cross-sectional view

taken al ong section lines taken through the center of

adj acent haptics 68 in Figure 13. The shape and

di opti ve power of each of the lens 62, 64, and 66 can

bess thanr thecanteriouilénsaboaThe quver distrib@tion Sof each of the lens may be
circunstances. In this enbodi nent, the 20 anterior

weried ite duie tie ineedsdaf aEpecii: {pﬁﬁéntg Wdwider, if a total power of 28
accommpdation, the internediate |ens rennins

aRpras! 8l rejufil 3&Hﬁ ¥nvikighéd Qﬁﬁ%‘ib{;ﬁﬁng %u?&’a %gﬁtgh{'ﬁg%grg for the

70 el ongate, w novenment o e zonu

[ [ | gns Ve snpll deqgree but -20 | ess

R, (Bhey (0°alfBlerd 1EF B SHRemsffilt Teheciandh Surofimsters for the
each .of the lens ma mgg varied to suit the needs of a
BRYUETIPY Jepsy e‘ﬂf?‘”“ﬁ% etthe  antgripk; lens yoagr bef foms dipoters, the
diopters is required an envisioned distributions would
Btepmetintedenomay deifour dipoteranared ther pdstarinr lemntvetintyp diposers.

for the internediate | ens, and four dipoters for the 5

" posterior lens. Alternatively, the anterior |ens nay

be four dipoters, the internediate |ens may be four

di poters, and the posterior lens twenty dipoters. -21
SUMVARY OF MAJOR ADVANTAGES OF THE | NVENTI ON After

readi ng and understandi ng the foregoi ng description of

the invention, in conjunction with the drawings, it

wi |l be appreciated that several advantages of 5 the

subj ect inproved open chanber, elliptical

accommodati ve, intraocular lens systemare achieved.

-21-
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Wthout attenpting to set forth all of the desirable
features of the subject invention an accomodative

i ntraocul ar |l ens systemincluding an anterior |ens and
posterior lens coupled with longitudinally, elliptica
hapti cs operably serve to 10 replace a natura
crystalline lens within a patient's evacuated capsul ar

bag andguRMXREE OF MECRORTA ma fOR'T FTIE IRVENTION

dropters suitable to restore vision to no
patient's follow ng cataract surgery. A single,
anterior |lens enbodinent of the invention is

advant ousl er a rect both _mnmygpia and

hyper 66‘3 SXJ§ ‘H@I arngr é OB%QF%Q"SFT iption efthedmvention,
i.n providing full acconnodatrve restoration of vision

i copjaaption Withothe; drawdngs, it wilkbe apprecigted thatrseyverdhadwgatages of
or degeneration, where high diopter powers enhance

the isohiectaimprmdl apen eldmbléryeatliptddalf hecanmmeddtiven ic@focular lens
be used to produce magnification up to seventy

dysiphaire achiev®@d.e. The el liptical ratio of 0.96
provides a particularly advantageous degree of 20

rigi d'Wﬁh@t'i’tdat]fterﬁfﬂ led s ﬁ)'xlfr{‘ afl Iﬁt %hﬁﬂtfeac‘tug fat?% subject

nmuscl ES Zon nat ur a cap SU ag are a

Les atient, acco atrve vrsron Wit hout usin
OFYrafiof < S3bmEftdaly? HEP Aot syt Ancllting ) anieriaretens and
i nvention, referﬁnce has been nade to preferred

SOBISHCR MRS conpled| witly longitydingliys rallipfical hapsice operably gerve to

in the art, hovvever: and famliar with the instant
deplet® gunatundl erystallinsj leps withivra ipatientisevaamtagihcapsular bag and
addi ti ons, deletions, nodifications, substitutions

qrdvide af hedsomhadmam ohifelir ol lord dﬁ(ﬂithrsV\sdinIé tdPestore bifocal
purvi ew of the subject invention and cl ai ns.

vision to most patient’s following cataract surgery.

A single, anterior lens embodiment of the invention is advantageously
operable to correct both myopia and hyperopia and single or dual lens designs find
use in providing full accommodative restoration of vision to presbyopic patients.

In instances of retinal damage or degeneration, where high diopter powers
enhance vision, a three lens embodiment of the invention can be used to produce
magnification up to seventy diopters or more.

The elliptical ratio of 0.96 provides a particularly advantageous degree of
rigidity and flexibility such that a patient’s ciliary muscles, zonula, and natural
capsular bag are able to restore a patient’s accommodative vision without using

other vision correcting devices.

-22-



-23 CLAIMS: 1. An open accommodative, intraocular |ens
system operable to be positioned within the interior
of an evacuated capsul ar bag of a human eye, said

i ntraocul ar lens system5 conprising: a first |ens
optic, operable to be positioned within an anterior
portion of an evacuated capsular bag of a human eye,
having a central optic axis; a second |ens optic,
operable to be positioned within a posterior portion

f d | ar. bag_of a h . hayi
centrdR SEtribug,; GRC3HjoR Pratersiier) B ek e, 19, Breferred
R EE ARI-HeStrepie adghntages, ote SFY dedbe ety hgpever, and

flexible longitudinally arcuate haptic being arcuate

ifamilipr avithe the dinstant sdisedostpt oy (the opnbjest siuventigny may recognize
having a first end and a second end, said first haptic
eadidéitivtis gleletivng anodifieations, rsabstifutione andtr| ether changes which will
and directly connected at said first end to said first

|fan Svififin @ perviewd of thieesiiblject poveneioh ddlaifml d second

end to said second |lens optic respectively; and at

| east a second flexible longitudinally arcuate haptic

being arcuate in the direction of said central optic

axis and having a first end and a second end, said

second haptic extending between said first and second

| ens optics and directly connected at said first 20

end to said first lens optic and directly connected at

said second end to said second lens optic

respectively, each longitudinally arcuate haptic

oper abl e when positioned in an evacuated capsul ar bag

to extend in a generally elliptical curve in

| ongi tudi nal cross-
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section and to follow the contour of an interior
surface of the evacuated capsular bag said first and
second |l ens optics operable to be supported in genera
visual axial 24 alignnment within an evacuated capsul ar
bag by said first longitudinally arcuate haptic and
sajid at | east second longitudinally arcuate haptic

a IPﬁﬁ agai nst and being supported by interior
surfaces of the evacuated capsul ar bag and the ciliary
muscles of a wearer of the intraocular |ens system
acting through Zonul a connected to an exterior 5

sar Aﬂ@Fexﬁﬁccbhﬁ?ncﬁMﬁ%J ahtesbcaRP fenb 8ystéa @pbrabldo 8P posibieed within the
to pull on the evacuated capsular bag and the ciliary

3 o r.
SHREAE A oV 2R AR AR Sudh B RRRASAEaLeR orp gystem
optic.and said second |l ens optic along the central
oS?WB““E&is of said first lens optic and said second

lens optic and facilitate accommpdated vision of a
mé%rr@rlef@ropflﬁeonefﬁhlea@chﬂ Rositioppd Withi ayanteripr portign ofjgagvacuated
accomodati ve, intraocular |ens systemas defined in
ckaspiat baghef ehumaseyt, hating e asitrah opeécaxist, arcuate, |ens
haptic conprises: a second and a third, longitudinally

abGedha lemaptit Coperitle ®Betbokitiohtd wih s@fdr bBitiod of an evacuated
hapti cs being peripherally spaced equally about a rim

O C . .
oCarslatnsy 604 hifidh SRE NG & Pohurel BBPALIC Somh st GRE el optic
claim.2.wherein:. ..said firs second and third, . .
BT St RE RrRiopi Bl sehorit 1enS SRk oot . spheric, anterior
direction normal to an anterior face of said first

| &H€%ptic, extend outwardly from a periphery of 20

the first lens optic at an angle of approxi mately 30

t & fus ﬂgé@l@]@ggi@ inal lyf atcupighaptis bging arcuate in the direction of said central

optic axis and having a first end and a second end, said first haptic extending between
said first and second lens optics and directly connected at said first end to said first lens
optic and directly connected at said second end to said second lens optic respectively;
and

at least a second flexible longitudinally arcuate haptic being arcuate in the direction of
said central optic axis and having a first end and a second end, said second haptic
extending between said first and second lens optics and directly connected at said first
end to said first lens optic and directly connected at said second end to said second lens
optic respectively, each longitudinally arcuate haptic operable when positioned in an
evacuated capsular bag to extend in a generally elliptical curve in longitudinal cross-
section and to follow the contour of an interior surface of the evacuated capsular bag

said first and second lens optics operable to be supported in general visual axial

24
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equal | y spaced about the periphery of the optic. 4. An
open accommbdative, intraocular |ens system as defined

in claim3 wherein: said first, second and third,

| ongi tudi nal ly arcuate, haptics when viewed in 25

| ongitudinally cross-section are elliptical with a

ratio of ellipse of approxinmately 0.96. 5. An open

aeleBymsd M W‘ev%@eﬂpavlay bagsbisspid st aglg&édmﬁl@darmate haptic
claim3 mhereln the cross-sectional configuration of
eachsapd atdedstisdcongd tong#edioallly anedate haptes dbagtingagatist and being
transverse to the direction of said optic axes is

ssippbasd balrtetict sGifhéadloftheddvaciaitéll dap¥ihlRtbap andablé &ifia8f muscles of a
curvature of apprOX|nater 4.5 mm 6. An open

of a?‘?ﬂ%‘% ookl IO stk e E%éﬁ'ﬁa“?ﬁ%égf@%'aﬂ exterior
of oh v iﬁdcﬁﬁaf@arcﬁ?g&evféhp% o thsvacuated capsular

second, third and fourth haptics belng perlpheral

spagay the silianyyapsehnhandhe arquats heptiesheing weé@bl%lmek@wﬂa vary the
| ens optics. 7. An open accommobdative, intraocul ar

| distansey/bitwremsidiffst tead optic andasaid secohdleak npsaaldng flfe cahtral optic

| east a second, arcuate, |lens haptic conprises:

S @69 0flsaid Hist thns opti¢ altl @iWsdcbhd fens bpii@addfdeiliedtd Hccommodated
arcuat e, haptl cs; and said first, second, third

f Oféfohfbf%%ai rlo lﬁ-rehﬂﬂ%é&?afrk?%s%gstgﬁr i pheral |y spaced

about peripheral rins o fifst and second |ens
optics. 20 8. An open accommodative, intraocular |ens
system as defined in claim1l wherein said at | east a
second, arcuate |ens haptic conprises: nor e

| SR eRE %PWOQP%Y%PLMOH‘&H fes; systeam a%@ﬁﬂmg naclmm 4 twherein said
end and a second end,

at least a second, arcuate, lens haptic comprises:

a second and a third, longitudinally arcuate, haptics and said first, second and third
haptics being peripherally spaced equally about a rim of said first and second lens

optics.

3. An open accommodative, intraocular lens system as defined in claim 2 wherein:

said first, second and third, longitudinally arcuate, haptics when viewed in a direction
normal to an anterior face of said first lens optic, extend outwardly from a periphery of
the first lens optic at an angle of approximately 30 to 40 degrees and said haptics are

equally spaced about the periphery of the optic.

4. An open accommodative, intraocular lens system as defined in claim 3 wherein:

said first, second and third, longitudinally arcuate, haptics when viewed in

25
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each of said |longitudinally arcuate haptics extendi ng
bet ween and connected at said first ends to spaced
peri pheral portions of said first |lens optic and
connected at said second 26 ends to spaced periphera
portions of said second optic 9. An open

accomuod I nt.raocul ar yste def ned (n

c %grﬁm%ﬁpéf@%swhg%ﬁr& q“.ur—tgqa Wftbﬁgmgﬁl f‘ﬂﬁpw ZPeipx{raately 0.96.
haptic and said at | east a second, longitudinally 5
arcuate, haptic being also arcuate transverse to the
direction of said optic axes so as to operably fit

sfipAh lobyn adcbmimodatiee, iimttacular lenf s@nen abdéfireddh BEimt3heherein:
interior surfaces of the evacuated capsul ar bag of a

VR @bsskctidil EdHiTg@Riah JF ch@NST saMiSiiTsechld af¥ tRERhptics
acconmpdat i ve, intraocular | ens systém as defi ned | n

rﬁhsrvel]se\ﬂgﬁ{e%{écnox%& s%?d { a:kz%.lz is shgﬁgﬂt alﬂg 3%%}& arc and having a

arcuate and ‘sal east a seco

i nal | rcuat.e, haptic being generally
era}d?ﬁq%gg{vapﬁgg?@pé%plawg PR ve prior to attachment
to periphery positions of the first and second | ens
optics. 11. An open accommodative, intraocul ar |ens
systemas defied in claim1 wherein: 15 said fist,
| 6n4n bpeh aabhyncalntvegirgrackalpt leais aystbrs as defatedlirazimad wherein said
second, longitudinally arcuate, haptic are generally

r@ﬂ%@dﬁ@@b@hdl drcdatd) aRHapRE ESRBGsve prior to
attachment to periphery  positions of the first and

.Sﬁ%?g?,éh?ﬂ?n%’a%*ﬁi%%ﬁur%@éhyzﬁ?ﬁt%%ﬁ? S8 'S wher ei n:
an ptics an sai d
A eg%%& gmsdd BTG SLh TS s peSpERY Sabshuiobhpesipheral
Q| hyI cryI te material. 13. An open
El%ﬁé@gt We’m PPRONG dRN3I0RHCY-ens syst em as defined in
claim1 wherein: said first and second |l ens optics are
conposed of pol ynet hyl met hacryl ate material; and

7. An open accommodative, intraocular lens system as defined in claim 1 wherein said
at least a second, arcuate, lens haptic comprises:

second, third, fourth and fifth, longitudinally arcuate, haptics; and

said first, second, third, fourth and fifth haptics being peripherally spaced about

peripheral rims of said first and second lens optics.

8. An open accommodative, intraocular lens system as defined in claim 1 wherein said
at least a second, arcuate lens haptic comprises:

two, or more, longitudinally arcuate, haptics each having a first end and a second end,
each of said longitudinally arcuate haptics extending between and connected at said first

ends to spaced peripheral portions of said first lens optic and connected at said second
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27 said first and said at | east a second | ens haptics
are all conposed of pol ypropylene having a specific
gravity of less than 1.0 and thus providing offset
buoyancy for the lens optics when the intraocul ar
lens is positioned wthin the aqueous hunor of a hunman
eye. 5 14. An open accomuodative, intraocular |ens
sygd%ﬁmsagceé#nﬂ}wah neronsi phsaidyreqnsl aptic. sai d first and
second lens optics are each conposed of

pol ynet hyl met hacryl ate material; and said first and
at |l east a second haptics are conposed of an acrylic

mgf Ahlogbn BevohimgbdativeyahtedocaRP 18 syRémhSs H¥RRN id WA wherein:
30% 15. An open accommodative, intraocular |ens

S¥sl tal%n #ldips dr@ua‘fé %1 ﬂML%fc?ét east § Rdnd! lgﬁéltu%%lly
ot

seco l'en opti are ea

p0|ﬁ¥1gtgsl?%éln§t hacﬁ@yl & eqtgé&g&ér%g H}Tt'gls Egact off sa1d optlc axes SO as to

hydr oxyet hyl met hacryl ate. 15 16. An open

aCpuAby dE smpethly withidbe inderigrer{ gnd 9@1@@@1@§t tHenteréas sprfaces of the
claim1 wherein: said first and second | ens optics
areacgalch capsupro deg 0H8 weatey nbthi yitrasichlac tepk aystermat eri al |

and said first and at | east a second haptics are

conposed of polydinethyl siloxanes. 20 17. An open

chanber, accommodative, intraocular |ens system as

d¢di Ae EpémadebntBdative)/HRFBLMar lens system as defined in claim 1 wherein:
said first, longitudinally arcuate, haptic and said at least a second, longitudinally
arcuate, haptic being generally elliptical in a planar perspective prior to attachment to

periphery positions of the first and second lens optics.

11. An open accommodative, intraocular lens system as defied in claim 1 wherein:
said fist, longitudinally arcuate, haptic and said at least a second, longitudinally arcuate,
haptic are generally rectangular in a planar perspective prior to attachment to periphery

positions of the first and second lens optics.

12. An open accommodative, intraocular lens system as defined in claim 1 wherein:
said first and second lens optics and said first and at least a second lens haptics are all

composed of polymethylmethacrylate material.

13. An open accommodative, intraocular lens system as defined in claim 1 wherein:

said first and second lens optics are composed of polymethylmethacrylate material; and
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said first and second |l ens optics are each conposed of
pol ynet hyl net hacryl ate material; and 28 said first and
at | east a second longitudinally arcuate haptic
segnents are conposed of an acrylic material having a
specific gravity | ess than one so as to provide

of f. tin tive buo wthr spect t he

néﬂa? r 8&%}5 St Seffiréiy lrsehéapé'ﬁt piell dorpgse Rephiopylene
chanber, acconnpdative i ntraocul ar | ens system
opeviagp&pecifibaravisp of lesoihan 1) andithus previdingeoffsst begfyaney for the lens
evacuat ed capsul ar bag of a human eye, as defined in

C bpiiex vthentthe aitravcidar ldng ispsbitioged within the eQuUEpL$ B@forof a human eye.
bi -convex | ens having a convex, spheric, anterior

surface and a convex, spheric, posterior surface as

viewed fromthe perspective of the 10 |ens being

Y PR 0L B B B

concgave- convex Iens havi ng a concave, sphe

af! ?‘ 8 §7908d densoptiss ae kaehcomapased pEpol mgmkn%hacrylate material;
surface as viewed fromthe perspective of the |ens

bandhg placed wi thin the evacuated capsul ar bag of a

wearer's eyes. 15 19. An open acconmodati ve,

| Bdid &iestahdint lea a ssyEIddEpHRLTabbBpdeddE apasiylit @d@dtial having a
within the interior of an evacuated capsular bag of a

hwaen cBitent FbefiflehP8Fand3@hai m 1 wherein:  said first
| ens optic conprises a bi-convex |ens having a convex,

spheric, anterior surface and a convex, spheric,

posterior surface, as viewed fromthe perspective of
| ens bein | aced mnt an evacuate apsul ar

biS Ayt St iy BihoBe e tingrla0ie B e o dRlned v s f ovherein:
rises a concave-pl anar | ens having a concave,

spﬁﬂe firgt and sgroed less oplies are eachrmempopthpinol puethpimehacrylate material;

surface, as viewed fromthe perspective of the
and

said first and at least a second haptics are composed of hydroxyethylmethacrylate.

16. An open accommodative, intraocular lens system as defined in claim 1 wherein:
said first and second lens optics are each composed of polymethylmethacrylate material;

and

said first and at least a second haptics are composed of polydimethyl siloxanes.

17. An open chamber, accommodative, intraocular lens system as defined in claim 1

wherein:

said first and second lens optics are each composed of polymethylmethacrylate material;

and
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| ens being placed within an evacuated capsul ar bag of
a wearer's eye. 20. An open accommodative, intraocul ar
| ens system operable to be positioned within 29 the
interior of an evacuated capsul ar bag of a human eye,
as defined in claiml wherein: said first |lens optic

conprd ses,a, bi -convex .| ens hayi ng a,  convex, spheric,

PR AR B et SRR 195 BB Ry e pLE Sharbnl tye Composed of
surface, as viewed fromthe perspective of the |ens

ban agryhe matagiahhavinga specificagravite lese thes ehe ko bulg movide offsetting
wearer's eye; and 5 said second | ens optic having
bippsitvabucyaheyr with respect po seateigati veshiolyameysofahllehf optics.
providing no refraction of |ight passing through the
second lens fromcurvature of the I ens optics

surfaces. 21. An open acconmodative, intraocular |ens

1SRRI S BAAL RIS 5y e
BRSPS £ s B Bt 55, s cotmedi

optic, when positioned within an evacuated capsul ar
b&lgimfl whesginan eye, is such that the ciliary nuscle

of the wearer is operable to effect an accommodati ve
axdidlfirstllémseptt cemglhises a Wicopacleneiniviny a tdievek, sphtriQRphiegior
lens with respect to the second optic of approxi mately

2 surkfee Y a 43nveANsEHRAR, R PSP RHBICE US viewak FRAC kﬂeﬁ{eg Etve of the

system operabl e to be positioned within the i I or
0 f . as .
R BeERENED S RRe Bl NP e Pl BBy B gna
first len opt%c with respect to the second | ens )
o Bl oo 575 BBtip MPries OB AR AU BUS AR R CREB G Reric
bag of a human eye, is such that the ciliary nuscle
ofIERY sHERFGANG aCayex.apherie, pogerierurfaceassvigwved from the perspective
accommodati on of four diopters.
of the lens being placed within the evacuated capsular bag of a wearer's eyes.

19. An open accommodative, intraocular lens system operable to be positioned within
the interior of an evacuated capsular bag of a human eye, as defined in claim 1 wherein:
said first lens optic comprises a bi-convex lens having a convex, spheric, anterior
surface and a convex, spheric, posterior surface, as viewed from the perspective of the
lens being placed within an evacuated capsular bag of a wearer's eye; and

said second lens optic comprises a concave-planar lens having a concave, spheric,
anterior surface and a planar posterior surface, as viewed from the perspective of the

lens being placed within an evacuated capsular bag of a wearer's eye.

20. An open accommodative, intraocular lens system operable to be positioned within
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23. An open accommodative, intraocul ar | ens system as
defined in claiml1 wherein: the optic power of said
first lens optic is positive and said second | ens
optic is negative. 30 24. An open acconmodati ve,

i ntraocul ar | ens systen1operab|e to be positioned

Wi.t hin interior of an ev ted capsu g ,of X
hﬂwaﬂteegzéofe anvacHaled capsrbbag %% asc%ﬁm? & ¢lgim E wherein:
an anterior |ens optic, operable to be positioned at

aprid firg lensoppe eemprisesta ingorvaxdans kayingmpanylss spher, eftesior
human eye, having a central line of sight axis; a

pegfaeiand alcemexpgiherdc, popteriabbafdce, dsevigposi frbmrth@lpmpemive of the
posterior portion of an evacuated capsular bag of a

18 BeiBY PlacB@ Withh h @@eﬁe&@d cdpsiar Big & DRéardd SeCRKI al

wth sard central Iline of sight axis of said anterl or
lcg;l{lig g%cg)hh %e %@hﬁh&%ﬁﬁé 8{5’:11 er]fl%?ﬁ%rua%%i %s@ﬁ& tPuscproviding

means. canne [ ec o, and | udlnall tmee

<55 FFIEAGIGR Py 3}@?&%8111%%{3’1@‘1&%5@3?@%6? B} uByatfizgyed the lens opics
optic in the direction of said Iine of sight axes of

t frfacght eri or and posterior lens optics for partially
supporting said lens optics within the capsular bag

and permtting relative axial notion of said anterior

|l ens optic with respect 15 to said posterior |ens

OP1.i &n Yhinl RcOMMALAVY, NHlradSilsh RASSRInPbpdratle t@@é pésitidhed within
an essentially statlonary positi'on; and at |east a

Sﬁféqﬂlgngl na%nl Vgﬁﬁt meﬁ&\ﬂ%ﬁ dof%'}{uﬁfaihle\g' ta% o%ﬁg?d in c1a181 1 wherein:

| ongitu SAi d° ARt eriorPens o

sai.d oster r tic.n the d| ectlo of sai d
i BAShE ph e fridensgbefultbisbts 1 hEstropd e B s
opti.cs for, partially supporting said |lens optics

mp@wlweéowfmré ap awu@taqi cansylan heg pka hwmen g, isefugh thagthe ciliary
axial notion of said anterior lens optic with
muscle of the wearer is operable to effect an accommodative axial, line of sight,

displacement of the first optic lens with respect to the second optic of approximately 2

mim.

22. An open accommodative, intraocular lens system operable to be positioned within
the interior of an evacuated capsular bag of a human eye, as defined in claim 1 wherein:
axial spacing of the first lens optic with respect to the second lens optic, when
positioned within an evacuated capsular bag of a human eye, is such that the ciliary

muscle of the wearer is operable to effect a visual accommodation of four diopters.

23. An open accommodative, intraocular lens system as defined in claim 1 wherein:

the optic power of said first lens optic is positive and said second lens optic is negative.
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respect to said posterior Iens optic while maintaining

said posterior lens optic in an essentially

stationary position to provide accommodative vision to

a patient; the haptic neans being flexible and

operable to extend in a generally elliptical curve in

| ongi tudi nal cross-section when positioned in an

evacuat ed capsul ar bag and to foll ow 31 the contour of

the interior surface of the evacuated capsul ar bag.

284. Awmoppeaccanomdatds intreeculaniensiestdna opérebls ts s pesitioned within
operable to be positioned within an evacuated

C teSitilesibr HBgh Slacwat&licapbuleybag & Klgihdned, daid Bitdbsaladens system
wherein said at least a 5 second haptic neans

Cesmplisigs: @ second and a third haptic means connected

to and longitudinally between said anterior |ens

opiic. a i d. posternior, lens.optic. 26. .An open

B AR e ARG B b ARG o e OB ot m gyacuated
posit{o ed wifhin 10 an evacuated capsul ar bag of a

hEFRSH aégég olahymin e havingp sepHad GngabghtpXisai d first,
second, and third haptic nmeans are shaped in the form

of pastpraertlend opgicl oprsable to bd positidnediahal pesteys pesioni aflan evacuated
and the ratio of the ellipse is approximtely 0. 96.

2 ZapsAlar bapeof almanan®adahawieg a céritrahlias bAsighteikss @ysiabWith said central
operable to be positioned within 15 an evacuated

CHRS bf Aphthats dTfsafd AALTRP 1RY Spti@ SadSosREdr jehs Gfrﬁ?d Rav3E; a concave,
wherei n: the cross-sectlonaF configuration of each of

sald i : d and third haptic neans transverse
it sgpen

ine of sfght axes is substantially a circul ar

a0 Grit o aOisart Rah il ity o i Epts Sy Bt RLaR ior L

system operable to be positioned wthin an evacuated

c 8P ANy salshippsiswion lang eatic Bythe disctiparafisaid ling of isighto of the

\M;rigreiérnaind posterior lens optics for partially supporting said lens optics within the
capsular bag and permitting relative axial motion of said anterior lens optic with respect
to said posterior lens optic while maintaining said posterior lens optic in an essentially
stationary position; and
at least a second haptic means connected directly to and longitudinally between said
anterior lens optic and said posterior lens optic in the direction of said line of sight axes
of the anterior and posterior lens optics for partially supporting said lens optics within
the capsular bag and permitting relative axial motion of said anterior lens optic with
respect to said posterior lens optic while maintaining said posterior lens optic in an
essentially stationary position to provide accommodative vision to a patient; the haptic

means being flexible and operable to extend in a generally elliptical curve in

longitudinal cross-section when positioned in an evacuated capsular bag and to follow
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said first, second and third haptic neans, when vi ewed
along the line of sight of the anterior |lens optic,
extends outwardly at an angle of approximately 40
degrees and the spacing between said first, second
and third haptic means bei ng approxi mately 80 32

degr ees. open accommobdative, intraocul ar |ens
s{hstceniogp eftélsu@teltl%r wetappef the syrcyatgrcapsilardagevacuat ed
capsul ar bag of a human eye foll ow ng extracapsul ar
extraction of a 5 natural crystalline lens, said

i ntraocul ar | ens system conprising: an anterior

r 28 I &€ bpeteaccemodrlive; intRiBElaPlefs §RtddE opRable &@B@Eosi‘ﬁor@ﬂ within
anterior portion of an evacuate capsular bag of

R S i A

4[% g ?ﬁ g a first end and being connected at said
POpd BRRHICINFS CPRPIIZESS 10 peri pheral portion of said

anterlor refractive lens optic and a second end and

saiserond pad a thigbhapticineans peracgled teandloagitgdinallybetween said anterior
generally elliptical curve in a |ongitudinal cross-

s bems bptic ambisalidepostermpdenaloptct o fol | ow the interior

contour of an evacuated capsul ar bag of a human eye

froman anterior portion to a posterior portion of a
capsul ar bag of a human eye; and 15 at | east a second

h.@@tAx‘f oﬁ%ﬁ’dc@gmfh odhfivt rﬁ‘fé@ Qplegse%ﬁ%g? 8@5@?{25 ?@#osﬁ%n@d within

first e a perlb era port
refractiyv seco .
TS oo BB o Rl ek ancninge the 8§é¥h§rﬂ1@f
elliptical curve in |ongitudinal craqgss-section,

béaifh %rsapcép%m énd durddiapiumenes 4rp shaned in therfown pf apaxalﬁl ellipse in
evacuat ed capsular bag of a human eye from an
akngitidinalgoessiseetianoand thomtierof the gllipseiio appobximatedp § Moar
bag of a hunman

27. An open accommodative, intraocular lens system operable to be positioned within

an evacuated capsular bag of a human eye, as defined in claim 26 wherein:

the cross-sectional configuration of each of said first, second and third haptic means

transverse to said line of sight axes is substantially a circular arc and having a radius of

curvature of approximately 4.5 mm.

28. An open accommodative, intraocular lens system operable to be positioned within
an evacuated capsular bag of a human eye, as defined in claim 27 wherein:

said first, second and third haptic means, when viewed along the line of sight of the
anterior lens optic, extends outwardly at an angle of approximately 40 degrees and the

spacing between said first, second and third haptic means being approximately 80
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20 eye and said first haptic and said at |east a
second haptic extending in the direction of said |line
of sight central longitudinal axis to forman open

el liptical shaped haptic accommodating support for
the anterior refractive optic | ens operable to be
pasitioned W thin an evacuated capsul ar bag of a
h8%EF*Seye. 33 30. An open accommodative, intraocul ar

| ens system operable to be positioned within an
evacuat ed capsul ar bag of a human eye foll ow ng
extracapsul ar extraction of a natural crystalline

| ePsAmepedriccomehodativd, dtriodPamieas jstem Spértbland BE pitioned within
refractive lens is concave-convex in cross-section. 5

3dn eMRuLE CaRake g’g?gﬁl h%rgmw&ﬁqoﬁeﬁ';ﬂﬁxtéa@%}guﬁﬁ’ ektfd¥tion of a

operable to be p ti1on vacuat ed

c Lar f a_h n eve follow ng extracapsul ar

o Bt BhvsfiheTens” sl B SR R A o BRESEE f e 1
claim?29 wherein: said anterior refractive lens_ is

p P AYETRFE ROV lensgapticseraritip to epasstionsd apgyegnterior portion of an
accomodati ve, intraocular |ens system operable to be
pewicuited egbswlar hagof ahureameyeasaid antepisutefiractieglens optic having a line
human eye foll ow ng extracapsul ar extraction of a

naf siglt cefitryldbaditudital hbgigs as defined in claim 29

wherein: said anterior refractive lens is convex-pi ano

N ﬁ?it%ﬁﬁtlicsl%%}iﬁﬁﬁrsl endahd l@é’i‘né’&ﬁﬁﬁe@tﬁ& mﬂfs.tk ¥ (éiaectly toa

i ntraocul ar | ens system operable to be position

rac

10 \fl\%%lﬂg%rarl] ggretg%%‘i‘légih%gfegﬁp ge)lfl aSliv bﬁg% 8{:)t1ica§1rgiuans%@onecy &nd and said haptic

15

20

racapsul a

being flexible and extending in a generally elliptical curve in a longitudinal cross-
section and being operable to follow the interior contour of an evacuated capsular bag of
a human eye from an anterior portion to a posterior portion of a capsular bag of a human
eye; and

at least a second haptic having a first end and being connected at said first end to a
peripheral portion of said anterior refractive lens optic and a second end, and said haptic
being flexible and extending in a generally elliptical curve in longitudinal cross-section,
and being operable to follow the interior contour of an evacuated capsular bag of a
human eye from an anterior portion to a posterior portion of a capsular bag of a human
eye and said first haptic and said at least a second haptic extending in the direction of
said line of sight central longitudinal axis to form an open elliptical shaped haptic
accommodating support for the anterior refractive optic lens operable to be positioned

within an evacuated capsular bag of a human eye.
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natural crystalline |lens as defined in claim?29

wherei n: the second ends of said haptics are each

joined to a retaining ring at a posterior position 20

of the intraocular |ens systemand said retaining ring

operably abuts against a posterior surface of the

capsul ar bag upon insertion of the intraocul ar |ens
mogpnmgﬁgrﬁn@g@tlveg mtra,qﬁulgrpléns systesmapraable fbe positioned within

i ntraocul ar | ens system operable to be positioned

wat evacuated eammulaabeglofalysnimeyefaljowingexiracasulay extraction of a

foll ow ng extracapsul ar extraction of a 34 natural

ChitafahblysaRinedtls Reflféd MAhilMCWhEEIn33 wherein: said
at | east a second haptic conprises a second and a

t 5‘&1& dntBtibd l@fﬂa&ﬁle 1B 'cGncsdQ@%Sﬁjvcxam Qisssbi&ioper | phery of

said anterior |lens optic. open acconmnodati ve,
i ntraocul ar | ens systen1operab|e to be positioned
within an evacuated capsul ar bag of a human eye

foll owi ng extracapsul ar extraction of a natura

cf LMPP? commodaive Mtraqedas Jans sytem eperalle febhpositiangd within
first, second, and third haptics are shaped in the

f ant evasfated p?msnlaabaebf 3 lygwari eye folloyinguexitmedpsular extraction of a
cross-section and the ratio of the ellipse is

apguak civefaling 1€hs36.dedideBin cléith 2Pehe@igomMmodat i ve,
i ntraocul ar | ens system operable to be positioned

V\’éatléi‘ bﬂerlme?rX@lWéQEx?sQS DRRS HoRTex08 G &k s@ctKBﬁ"H” eye

foll owi ng extracapsul ar extraction of nat ura

crystalline lens as defined in claim 35 wherein: the

transverse cross-sectional configuration of each of
second. and th|rd 15 hagv;cs

said, first [ e oy
sg%ﬁ%ﬂmnaacwngmngeurrﬁ&aoa‘f & 1SRN wger%lfﬁ? iipqrosgioned within
curvature of approximately 4.5 mm
an evacuated capsular bag of a human eye following extracapsular extraction of a
natural crystalline lens as defined in claim 29 wherein:

said anterior refractive lens is convex-plano in cross-section.

33. An open accommodative, intraocular lens system operable to be positioned within
an evacuated capsular bag of a human eye following extracapsular extraction of a
natural crystalline lens as defined in claim 29 wherein:

the second ends of said haptics are each joined to a retaining ring at a posterior position
of the intraocular lens system and said retaining ring operably abuts against a posterior

surface of the capsular bag upon insertion of the intraocular lens within a human eye.

34. An open accommodative, intraocular lens system operable to be positioned within

an evacuated capsular bag of a human eye following extracapsular extraction of a
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37. An open acconmodative, intraocular |ens system
operable to be positioned within an evacuated

capsul ar bag of a human eye foll ow ng extracapsul ar
extraction of a 20 natural crystalline |lens as defined
in claim36 wherein: said first, second and third

hapti cs, en viewed _al ong.t.he |ipe of sight of the

aﬂ%&@? SFYSW\‘A‘@% l%‘k?ta'isél,eﬁgﬁiéf m 3 VHEFW y at an angl e of
approximately 30 to 40 degrees and said haptic _
seaidrehleast bepenpd heplae eemprigga b sgcandiand aphird elliptieal haptiggpaced
An open accommodati ve, intraocular |ens system

oplsyua Heepetiphtrg af esid tahteriefllens bptis) an evacuat ed

capsul ar bag of a human eye foll ow ng extracapsul ar
extraction of a natural crystalline lens as defined

in claim?29 wherein: the second ends of said haptics

a f t osterior sition of s
18 60k 4 E5mA T, REAGLBe AL s P54 PesRioped within
abut agai nst a posterior surf of the capsul ar ha
(HORYACHEES CHRSHIZE Pag fich MRATLEXIOLP Wi F A aPRI AF X FigHaR of a
eye. 39. An open accommpdative, intraocular |ens
safuahrrystaleilenscsidafin¢binplaim dhwhersein:  said first

haptic and said at | east a second haptic are generally
ebdid firstcsabonidy and thirdrbaptidsarp stiappé i ihedommi bHa partial ellipse in
attachnment to the peripheral portions of aid anterior

I RingAGdihMerés8REctidiRindGhe Ao od\ﬂ_leoé?lgfjﬁ_&§ SPTRERLdY 8.96.

i ntraocul ar I ens systemas defined in claim 29

wherein: said anterior refractive lens optic is
concavo-planar in cross-section. 15 41. An open

ageo dative. intraocylar | ens system as.defined.in -
or it R\ geErmRHaE ftiafculpr oS SferEeRIC fouhpasafed within
is bi-conyex in cro%§-section. . )

an evacuated capsular bag of a human eye following extracapsular extraction of a

natural crystalline lens as defined in claim 35 wherein:
the transverse cross-sectional configuration of each of said first, second and third
haptics is substantially a circular arc and having a radius of curvature of approximately

4.5 mm.

37. An open accommodative, intraocular lens system operable to be positioned within
an evacuated capsular bag of a human eye following extracapsular extraction of a
natural crystalline lens as defined in claim 36 wherein: said first, second and third
haptics, when viewed along the line of sight of the anterior lens optic, extends
outwardly at an angle of approximately 30 to 40 degrees and said haptic segments being

spaced equally said optic lens.
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42. An open accommpdative, intraocul ar |ens system as
defined in claim?29 wherein: 20 said anterior

refractive lens optic is convex-concavo in

cross-section. 43. An open acconmopdative, intraocul ar

| ens system as defined in claim?29 wherein: said

apterior refractivve lens optic i s concavo-congcavo .in o
ctoan Sher feshiiiogiive fitapStlar Eon s InaPtArIF &0 HaBeY Edied within
when viewed along the |ine of sight of the anterior

| @hgvaspated capsplas g@l& oBshynameyediojlowinggxtranayisulapextraction of a
approximately 30 to 40 degrees and said haptic

segtmah tystadinedespaadefinedyinadldiyn 2hwhéredai d | ens opti c.

44. An open accommpdati ve, intraocular |ens system as

deei s8@shdl dhd§ boéaid Rihtieh 8FcRiabh free aAd ExtBAd & d Msterior position of the
refractive lens optic is conposed of a silicone

j . t] j:nt.r l.ar | ens
b e LoD evsloh ARSI A B S E i B BB B of e
refractive lens optic.is.integr with sajd first

S ret bionsiRsRon o inoGdadlens huhin thimen o an

open accommodative, intraocular |ens system as defined

in claim?29 wherein: said anterior refractive |lens

optic is conposed of a pol ynethyl nthacrylate materi al

479. Amopgpercansedatddaintteculartenagctinass defingd sy lh@NPAvherein;
defined in claim?29 wherein: 15 said anteri or

r &did figdt hystid Bdsalind: dast HseeORPRARR f o rAGF e\ﬂil,IBt?cal in a planar
material. 48. An open accommodative, intraocul ar |ens

CES PP RGNS R ey R PR R okl of A AR R cive tens
eéﬁkgction of a natural crystalline lens, said

i ntraocul ar |l ens system conprising: 20 an anterior

| ens optic operable to be positioned within an

anterior portion of an

40. An open accommodative, intraocular lens system as defined in claim 29 wherein:

said anterior refractive lens optic is concavo-planar in cross-section.

41. An open accommodative, intraocular lens system as defined in claim 29 wherein:

said anterior refractive lens optic is bi-convex in cross-section.

42. An open accommodative, intraocular lens system as defined in claim 29 wherein:

said anterior refractive lens optic is convex-concavo in cross-section.

43. An open accommodative, intraocular lens system as defined in claim 29 wherein:
said anterior refractive lens optic is concavo-concavo in cross-section. said first, second

and third haptics, when viewed along the line of sight of the anterior lens optic, extends
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evacuat ed capsul ar bag of a human eye and having a
central line of sight axis; a posterior |lens optic
operable to be positioned at an posterior portion of
an evacuated capsular bag of a human eye and having a
central line of sight axis coaxial with said centra
line of. sight axis of said apterior |ens qpti¢, said .
ool ftopt seprordary 20 o7 isaremsand Sigiksp i segments being
anterior surface; an intermediate |ens optic

pepAced equadlyisboviesaid langioptie- vi sual axi al alignment with
said anterior and posterior |lens optics; a first
hapti c neans connected directly to said anterior |ens
optic, said posterior lens 5 optic and said

| B4 A NBHAERomBRIa ,iixﬁra%@ﬁilapﬁh? gys‘?é?ﬁ LaBltheliQ glairggg wherein:

supporting said lens optics wthin the capsular g
Pt ina.rel ati . Ve, ot i .
R4 AL e Saff i ERRE B SR et oy

l ens optic; and at |east a second haptic neans

connected directly to said anterior lens optic, said
posterior lens optic and said internmediate | ens optic

afd bepprp assematsidative intragowler kens sistend 0s défited dmiclding A stherein:
hapti c neans for supporting said lens optics within

t baid enpsot Rirabig: landomrrisidiédraigwitie bad fiy® haseoanindrt dtiéast a
notion of said anterior lens optic with respect to
Sgdcdnd@gftRy i or lens optic; each haptic neans being

fl exi bl e and operabl e when positioned in a evacuated
capsul ar bag to extend in a generally elliptical curve

in longitudinal cross-section and to follow the

ggﬁt ué?e%f afiég%g}é)ggtig, ?r}rgﬁl%ulaéh %g% gbgfﬁtﬁlg g%l%v g)é’g ?rg Slgim 29 wherein:
i nt.raocul ar | ens system operable to be positioned

whaifh apterigirefaalivederpniig s eorapossd gf a polymethidmthageylate material.
foll owi ng extracapsul ar extraction of a

47. An open accommodative, intraocular lens system as defined in claim 29 wherein:

said anterior refractive lens optic is composed of an acrylic material.

48. An open accommodative, intraocular lens system operable to be positioned within
an evacuated capsular bag of a human eye following extracapsular extraction of a
natural crystalline lens, said intraocular lens system. comprising:

an anterior lens optic operable to be positioned within an anterior portion of an
evacuated capsular bag of a human eye and having a central line of sight axis;

a posterior lens optic operable to be positioned at an posterior portion of an evacuated
capsular bag of a human eye and having a central line of sight axis coaxial with said

central line of sight axis of said anterior lens optic, said posterior lens optic having a
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natural crystalline |lens as defined in claim48
wherein: 20 said first haptic neans conprises an
elliptical haptic; and said at |east a second haptic
means conprises a second and a third elliptica

haptic, said first, second and third haptics being
sgaced ab ut atgeri%gfer%: of said anterior and

p %’fc@?’?éf’ Fém8I5HPS $E2¢88 50. An open accommpdati ve,

i ntraocul ar | ens systen1operab|e to_be positioned

wAR Hitermedinteleas oplierpsitinped betwesn gndin wiskal ayial aljgnment with said
foll ow ng extracapsul ar extraction of a natural

c aptstiad dridyesteeios leas oplidsi ned i n cl ai m 49 wherein: said
first, second and third haptics, when viewed al ong the

| & @'@st%ﬁ{)ﬁé ﬂl@&nsct!‘onh&ﬁecﬁdﬂ'&ﬂ& @ sai@ ahf%ﬁﬁr lefX Bﬁ'ﬂg Said gostenor lens
out wardly at an angle of approxi mately 40 egr ee

gn@ﬁﬂichﬁgmté?ﬁea‘%fae%ﬁsadf%cfahﬁ %temlgeq%%?aggz % té)gls {ngssiud lens optics

tics ‘segnen €1 'ng appr oxi

acco dat i I.nt raqcul ar Iens S ste
oB’é‘?‘gbﬁ?‘S CiRr i D6 and PG RAEARYE Soghmanpdativg Btion of said anterior
sul ar bag of a hunman eye foll ow ng extracapsul ar
efetnﬁ el Wﬁhé?spsctlte spidgptaniolensertic prdk | ens as def i ned
in claim50 wherein: said first, second, and third
haileast 8 secondsiaptietheans dongedtart alir&mﬂyao paid nhtetioelehs pistée, said
| ongi tudi nal cross-section taken along the central

| poteridr lersWptic aKe Sail intedhdlidt@ RBS Sp@dEhd bty H5¥ratle 8f fi
Ee el li psgjﬂp:ts appr oxi mat el y 0. 96P 15 Széngnﬁ% ¢ ¥or cooperating

AGEATARARL 114 Heptic | Hle‘aﬁ%‘f ! V@Joréufg%lﬂéﬁg SHAQ Rgﬁﬁl? hfe éags&i&r bag and

p05|t|oned an evdcua capsu

ow n r acapsul xt.ract.i on
R &9§¥%?ﬁ°°winq A SRR S b S A Lol vtk respect to
wher ei n: . e Cr oss- Sﬁiltl onal canfiguration of each of

s S ppsrti:réqr eRsPbIS geash daptg mgans dsinecliexiblg padhoperable when positioned

in a evacuated capsular bag to extend in a generally elliptical curve in longitudinal
cross-section and to follow the contour of the interior surface of the evacuated capsular

bag.

49. An open accommodative, intraocular lens system operable to be positioned within
an evacuated capsular bag of a human eye following extracapsular extraction of a
natural crystalline lens as defined in claim 48 wherein:

said first haptic means comprises an elliptical haptic; and

said at least a second haptic means comprises a second and a third elliptical haptic, said
first, second and third haptics being spaced about a periphery of said anterior and

posterior lens optics.
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transverse to the direction of the line of sight of

said lens optics, form ng substantially a 20 circular

arc and having a radius of curvature of approximately

4.5 mm 53. A nethod for achieving accomodati ve

vision follow ng an extracapsul ar operative procedure

f [enoving a ti.ent's natural crystalljne |lens,, . o
s AP REPHEER a&‘ﬁ?agntfﬁr?éulag{eéﬁgysa?m operaplede be pagjtioned within
into the evacuat ed capsul ar ba? of each eye an

a8t eMeavatedicopsulasbeg of ahuman eys folloypdneentiagapsublir eytragtion of a

| east one lens optic having a line of sight centra

| oagral edistedlinedensas defitied os¢lhinod9 ndeiri:d at | east one

| ens optic in, an anterior portion of an evacuated

Cafid il sd2afd &id @irt WapiicseWBe®PdwRd Rldagahd fie & sight of the anterior
flexible haptics formng an open lens ™5 system said

h [ ik ' uat .

o Nl PReARSLBRL A M SR oS o bE Rl 15 PR Bla3fe spacing
curve in .l I tudi pal, crqss-secti on and, havi ng. an

e??f"é’feueﬁ Fa‘dgﬁ f?eﬁﬁ?‘g%'}do‘ﬁ“ag'ﬂ S8 SREMERTS DEIRG appxEmaiely8Qelegrees.
interior surfaces of the evacuated capsular bag from

an anterior portion to a posterior portion of an

evacuat ed capsul ar bag of a human eye; 10 providing

f 61. Arapenvicsbmmodative, ynttapctlaelenabystah opaable Yo b& positi@fed within
the haptics of the intraocular Iens system and

Pae¢vAbubgd 25 BEARLT ¥ Burhal eyd ®116WiRCkitlaYagd¥lar extraction of a
tensi oning the Zonul a connected to the equator

pﬁaﬂupﬂ%f%taglinetla% 3‘%%%?41@%1@?}10%1{3@&@999 and t her eby

nmovi ng t'he [ ens al ong I ne si'ght axis within

t of er,,of .the acco ati ve i.ntraogcul.ar .
| SRATHE L BRRLT Spuls e RERTER MR of Rghrtaf el i
a cormg.dalt ive vision follow ng an ext rac,aﬁsul ar
ongitudinal cross-section taken along the tentral line of sight axes of said lenses and

the ratio of the ellipse is approximately 0.96.

52. An open accommodative, intraocular lens system operable to be positioned within
an evacuated capsular bag of a human eye following extracapsular extraction of a
natural crystalline lens as defined in claim 51 wherein:

the cross-sectional configuration of each of said first, second and third haptics, taken
transverse to the direction of the line of sight of said lens optics, forming substantially a

circular arc and having a radius of curvature of approximately 4.5 mm.

53. A method for achieving accommodative vision following an extracapsular operative

procedure for removing a patient's natural crystalline lens, said method comprising the
steps of:
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operative procedure for renoving a patient's natura
crystalline lens as defined in claim 53 wherein: 20

said nmethod bei ng operable for refractive correction

of a patient's nyopia. 55. A nethod for achieving
accommodat i ve vision follow ng an extracapsul ar

operative rocedure for renoving a patient's npatura

c fgf%‘i"éllgllﬁﬂﬁég? %‘h”§“%¥§‘? ERPSRIRE Bag ﬁfl Achens armaccppwiedative mraocular lens
said step of inserting includes inserting a first and
asyséan mtluding atdpast en¢ leng optichaviega inedf sightpsutralongitndinal axis
in an anterior position and a posterior position

r s poditiotthy saidaleqst oxé b gpAe i anaataiioMsorfied oVirsévdtuated
conprises noving the anterior lens optic along the

axapsulk b2d 64 hiRNRER dnd MeRLE/ igﬂrie)éilﬁg ﬁa%ﬁ%gbﬂ?&hgeﬁ? opep lens

i nterior of the evdcuated capsu bag.

f [ ive.vision. follow. ng an

o1 BRSSP B KSR hEeP B eRGtar boe to extend
patient's natural crystalline |l ens as defined in claim

sHia W@Yrﬁ%@éﬁahcw Holgngisidipal grrss-segtioniasd hawag gpiexigrior

a patient's vision follow ng cataract extraction. 10

5 gonfygurationswpraximatiig the shapead thnimtsaimt swaces of tha evacuated capsular
foll owi ng an extracapsul ar operative procedure for

r bapitomneangeior @oitiod t atpastdtioCoribRbl aévak@ded edpsular bag of a
defined in claim55 wherein: said method being

ORghaRkee;for restoring a patient's vision to correct
for presbyopia. 15

providing for near vision acuity by the natural memory state of the haptics of the
intraocular lens system; and

providing accommodative far vision acuity by tensioning the Zonula connected to the
equator periphery of the evacuated capsular bag and thereby moving the lens along the
line of sight axis within the eye of a wearer of the accommodative intraocular lens

system.

54. The method for achieving accommodative vision following an extracapsular
operative procedure for removing a patient's natural crystalline lens as defined in claim

53 wherein:

said method being operable for refractive correction of a patient's myopia.

55. A method for achieving accommodative vision following an extracapsular operative
procedure for removing a patient's natural crystalline lens as defined in claim 53

wherein:
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58. A nethod for achieving acconmodati ve vi sion

foll owi ng an extracapsul ar operative procedure for

renmoving a patient's natural crystalline |l ens as

defined in claim55 wherein: said step of inserting
further includes inserting a third lens optic into the
evacuated 20 capsular bag in a position between said
fsaidsteparfdnseetogndcludessinegrting s firshiand 8 acadndidns @ptib &ito the evacuated
operable for providing a range of powers of 30 to 70

dhplLbag irPdn ardtéidrl gobitioh Ad 8 peEH&MFosftion rédpRbtivelp aing ed
by macul ar degeneration. 41
providing accommodative far vision comprises moving the anterior lens optic along the

axis of sight toward the posterior lens within the interior of the evacuated capsular bag.

56. A method for achieving accommodative vision following an extracapsular operative
procedure for removing a patient's natural crystalline lens as defined in claim 55
wherein:

said method being operable for restoring a patient's vision following cataract extraction.

57. A method for achieving accommodative vision following an extracapsular operative
procedure for removing a patient's natural crystalline lens as defined in claim 55

wherein:

said method being operable for restoring a patient's vision to correct for presbyopia.

58. A method for achieving accommodative vision following an extracapsular operative
procedure for removing a patient's natural crystalline lens as defined in claim 55
wherein:

said step of inserting further includes inserting a third lens optic into the evacuated
capsular bag in a position between said first and second lens optics; and

said method being operable for providing a range of powers of 30 to 70 diopters for

- facilitating a patient's vision impaired by macular degeneration.
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