WD 01115635 PCT/ USOQ 23715 | NTRAOCULAR LENSES FlI ELD OF THE | NVENTI ON The
present invention relates to intraocular |lenses (I1COLs) and a nethod for
maki ng agﬁ)M%%gg the sane. More particularly, the‘prese@kmhgmﬁg%kon
relates to 1OLs designed primarily for refractive correction 1 n phakic eyes
where the eye's natural lens remains intact. 10O.s nmade In accordance with.
the present invention may al so be used in aphakic eyes where a di seased
natural lens is surgically renoved, such as in the case of cataracts.
BACKGROUND OF THE | NVENTI ON Vi sual acuity deficiencies such as myopi a .
(near si ght edness), hyperopinﬂﬁkgéwggh and presbyopia (age-rel ated
farsi ghtedness) are typically "correcte rough the use of refractive

| enses such as spectacles or contact |enses. Although these types of

| enses are effective in correcting a wearer's eyesight, nany wearers

consi der i lent. The lenses nust be |ocated, worn at
certain t‘:tﬁ‘sdaﬁii%é@ﬁggl\ﬁ@ ically and may be | ost or m splaced. The

| enses may al be dangerous or, cunbersone. if the ater , participates in
athioti o acti vIaG BESaRt GYPHANJelais 1 EBeocRr onses GIOL% a0d alfactbods 1 vio
01/ 15635 PCT/ US00123715 The use of SRl;{?i cally inplanted 1 OLs as a

per manent forfaking and psigg the samgy Mers Ratticulary, rggentimention popul arity. 10L

i mpl ants have been used for _years in aphakic eyes as replacenments for
di seased FRiatas 10 1Qksdesignedprimariy for refractive correction in phakic eyes

where the eye's natural lens remains intact. IOLs made in accordance with
the present invention may also be used in aphakic eyes where a diseased

natural lens is surgically removed, such as in the case of cataracts.

BACKGROUND OF THE INVENTION

Visual acuity deficiencies such as myopia (nearsightedness), hyperopia
(farsightedness) and presbyopia (age-related farsightedness) are typically
corrected through the use of refractive lenses such as spectacles or contact
lenses. Although these types of lenses are effective in correcting a wearer’s
eyesight, many wearers consider the iénses inconvenient. The lenses must
be located, worn at certain times, removed periodically and may be lost or
misplaced. The lenses may also be dangerous or cumbersome if the wearer

participates in athletic activities or suffers an impact in an area near the eyes.



t hat have been surgically renoved fromthe eyes. Many different |1 OL designs
have been devel oped over past® years and proven successful for use in

aphaki c eyes01/1586885 successful 1OL designs to date pri mari lpcTiusod2sdss an opti c
portion with supports therefor, called haptics, connected to and
surrounding at |east part of the optic portion. The haptic portions of an
| OL are designed to support the optic portion of the IOL in the |ens

capsul e, ant er i ‘Gine usaobsurgicaily ipepianted ¢OLs hs aipermahentfory of refiaptivy ci al | y
successful 1OLs have been nmade froma variety of bioconpatible materials,

rangi ng fr oomrection hasdbebnigaining i soptirity.aFOL peplamts havé BBbmassdtort € (PIMY) to
softer, nore flexible materials capable of being folded or conpressed such

as silicon ?éars(iﬁ? BphiKic 8y6yas feplaceRtbnty for aieksed nitard bﬁrgiﬁmﬁé leRseL! the 1QLs

have been torned separately fromthe optic portion a ater connected
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least part of the optic portion. The haptic portions of an IOL are designed to
support the optic portion of the IOL in the lens capsule, anterior chamber or
posterior chamber of an eye.
Commercially successful IOLs have been made from a variety of
biocompatible materials, ranging from more rigid materials such as
polymethyimethacrylate (PMMA) to softer, more flexible materials capable of
being folded or compressed such as silicones, certain acrylics, and hydrogels.
Haptic portions of the IOLs have been formed separately from the optic
portion and later connected thereto through processes such as heat, physicat
staking and/or chemical bonding. Haptics have also been formed as an
integral part of the optic portion in what is commonly referred to as “single-
piece” |IOLs.
Softer, more flexible IOLs have gained in popularity in recent years due
to their ability to be compressed, folded, rofled or otherwise deformed. Such

softer IOLs may be deformed prior fo insertion thereof throtigh an incision in



to its original pre-deformed shape due to the nenory characteristics of
the. . g%fqt" ?%gerial. Softer, nore flexible |IO.s.as just described may be
i mpl ant e 1?85 an eye through an incision that is much EGRYSOR7S o “2 g

to 3.2 nm than that necessary for nmore rigid IOs, i.e., 4.8 to 6.0 nm A
| arger incision is necessary for nore rigid | O.s because the | ens nust be

i Ee&?ﬂe gré’%*ﬁg? lﬁﬁaﬁ' iﬁ??%?f@%&"ﬁ%‘:@ﬁf ﬁ@fﬁdﬂ-?i@%ﬁﬁﬁéﬁ’%ﬂ%@%‘%ﬁ;r g d
| OLs v SS u in r sSin rger inpgisions \Y;
been fguﬁﬁo ﬁgﬁﬁna@ﬁﬁw%ﬂweﬁve%ﬁﬁ? E%BWP%%W@H@%PP tg-per a? i \e/e

conplicatiopns, .sugh I nduc Lastigmatism After |COL inplantation, both
softer an §°ﬁﬂ73ée'f'§(ig @%@_@orgﬁg"ﬁ%j@ﬁ as st gﬁ?ﬁﬂL@g maypbe Bpplastedyert ed on
t he outer edges thereof, which typically occur when an individual squints
or rubs t 029&\/9'?“@&'9"&%{39'5'9& I Smgaller, iieec?iBto 32 mendhan ati on of
the ICOL and distortion of the visual inage. Conpressive forces exerted on
an | OL al $watineresaasy fafumeredigich|Oks, i), 46,0 mm: A lazgerdncisionris) t he opti cal
axis of an eye. Movenent of an 10L along the optical axis of an eye has
t he pot enniegessady foxumareirigid |IQhs becausa theclenamust barinsprtedthralighiamt e cor neal

endot helial cell layer of the eye. Also, IO.s of ~current designs, whether
formed of ingisiorein thefcomeanslightly targernthan theatef the diameterdf theinflexiblect al ong t he
optical axis of an eye when the haptics are conpressed. |OL manufacturers

provi de alQL optic podienofAdcotdingly,anoferighh IOLPhave bedomé igss pophiap inl 13635

PCT/ U300123715 C
the market since larger incisions have been found to be associated with an
increased incidence of postoperative complications, such as induced
astigmatism.

| After IOL implantation, both softer and more rigid IOLs are subject to

compressive forces exerted on the 6uter edges ihereof, which fypically occur
when an individual squints or rubs the eye. These compressive forces may
result in decentration of the IOL and distortion of the visual image.
Compressive forces exerted on an IOL also tend to cause axial displacement
of the IOL along the op_tical axis of an eye. Movement of an |OL along the
optical axis of an eye has the potential to cause the |OL to contact and
damage the delicate comeal endothelial cell layer of the eye. Also, IOLs of
current designs, whether formed of either softer or more rigid materials, tend

to deflect along the optical axis of an eye when the haptics are compressed.

I0L manufacturers provide a wide range of IOL sizes to more precisely fit



|OLs to each particular patient's eye size. Providing a wde range of ICL
sizes is an attenpt to mnimze the potential for haptic conpression and
the assoVAPEE6ISxi al di spl acenent of the | OL optic al onPOIES0RATITal axi s
of an eye. Because of the noted shortcom ngs of current |1 OL designs, there
IS a need for 10OLs designed to mnimze axial displacenent of the IO
optic portion along the optical axis of the eye when conpressive forces
are exert edOLgda each pamiculgrpatient's gye sizeer Froviding a widssanggol®L OLs novenent
al-ong the optical axis of an eye, nore certain refractive correction nmay
be achi evedizasds antaitemps ko minimizédthe potentiakfor haptivycampressigre andhene r educed.
SUWARY COF THE | NVENTION An intraocular lens (ICOL) nmade in accordance with
t he presentassociatadtaxial displacemen of theJOLtoptic aldngithe opticat exisfanpher al  edge
and two or nore but preferably two, three or four haptic elenents for
supporting gyee optic portion in a patient's eye. A lens having two haptic
el ements is balanced having one haptic elenent fornmed on two opposed edges

of the optic poHdcaiise oftheidted SHOrRBmingsast ciABhf IDLSISMEHR! thers il anced

having two spaced haptic elenents fornmed on one edge of the optic and the

thi rd hapt irfeetlBFRSs de¥ighd to il BRARIILSIRGH Rt of teYOLOBPe A | ens

havi ng four haptic elenghts 1s anced having two spac aptic el enents
formed on : 3 i W ormed on
an opposi ¢ AR E8n e BRtcaPekis of i eyt fie

against the outer edges thereof. By lessening an IOLs movement along the

optical axis of an eye, more certain refractive correction may be achieved and

the risk of endothelial cell layer damage may be reduced.

SUMMARY OF THE INVENTION

An intraocular lens (IOL) made in accordance with the present
invention has an optic portion with an outer peripheral edge and two or more
but preferably two, three or four haptic elements for supporting the optic
portion in a patient's eye. A lens having two haptic elements is balanced
having one haptic element formed on two opposed edges of the optic portion.
A lens having three haptic elements is balanced having two spaced haptic
elements formed on one edge of the optic and the third haptic element formed
on an opposite edge of the optic. A lens having four haptic elements is
balanced having two spaced haptic elements formed on one edge of the optic

and two spaced haptic elements formed on an opposite edge of the optic.



Each of the haptic elenents is of like formto achieve a:"propeller"” effect
for ease of inplantation, turning and centering of the IOL and to achi eve
the desVPOY1¥63% ational flexation function described in ROTAIRORITERt ai |
bel ow. Each of the haptic elenents also has an inner portion and an outer
portion with the inner portion being connected to the outer peripheral

edge of the optic portion. Each haptic elenment includes a contact plate on
t he outerE%‘En&ltlbﬁW@?@&meﬁtﬁésoﬂmfﬂ@%ﬁﬂllé‘!@arméﬁﬁf&ﬁﬁec&f@r engage i nner

surfaces of a patient's eye, Each haptic el enent also has a central portion
that ext cPRE® ofdmplantation,turping: and contering ofithe 1@k anditeachisveths. Wthin this
central portion, each haptic elenent |Is designed to have greater

resi st ancéesirgdiretationgl ﬂexagonplﬁmﬂongeagibgd in goeater detail belowhcEagh o al axi s of
an eye than in a plane generally perpendicular to the optical axis of an
eye. By ptheaptic glements alss hassan innef portioniand anymeepportibr withithé t y
characteristic, the present I1OL fits eyes of varying sizes. The

f I exi bi | i inpecpertian beingstonnectedito¢he obiee periplvaral edge efithe opti¢ poalonve to the
optic portion elimnates-unacceptable axial displacenent of the optic
portion aEaclghaptitcelemientinclutiesa ctntan phite onthe oOtipoRiohi tHerébP MRS ar e
exerted against the haptic elenents .of the IOL. Accordingly, it is an

obj ect  of céritactiplates are Hesighed Weﬁghg@iﬁuérdﬁ:rfdcaébﬁagmiéﬁt’dg;&es for use in
f n p

phaki c eyes. Another object of the present iInventi IS t rovide

200, ) TP Ao oo o dnch i ©f
the contact plate and the inner portion. Within this central portion, each -
haptic element is designed to have greater resistance to bending in a plane
generally parallel to th'elpptical axis of aneye thanina 'pl'ane generally
perpendicular to the optiéal axis of an eye. By pmvidiné_ haptic elements with -
this type of flexibility cha_:l;'acteristic, the present IOL fits éyes of varying sizes.
The flexibility characteristic of the subject haptic eleménts relative to the optic .
portion eliminates unacceptable axial displacement of the optic portion along
the optical axis of an eye when compressive forces are exerted against the
haptic elements of the 10L. "

Accordingly, it is an object of the present inventiori to provide
intraocular lenses for use in phakic eyes.
Another object of the present invention is to provide intraocular lenses

for use in phakic eyes, Which fit a variety of eye sizes.



Anot her obj ect of the present invention is to provide intraocul ar |enses
for use in phakic eyes, which  mnimze axial displacenent of the optic
portions woéot/tse3s enses al ong the optical axis of the eyect/usootires obj ect
of the present invention is to provide intraocular |enses that allow for

| icreased ease of inplantati.on, turning and centering of the sane. Another
obj ect of the present invention is to provide intraocular |enses for use

i n phaki c eyes, Anotier objett of the preseng inveatidn 520 provide intraotwtaciehses of t he
eyes. Still another object of the present invention is to provide

i ntraocul arfor hsingshakitléyRs, whieh hiifinfize\akial displasanéntadf tinoptid portiondre eyes.
These and ot her objectives and advantages of the present invention, sone

of which ar@tﬁ@%g&g@@hggmgﬂgo@m ers that are not, will becone
apparent fromthe detailed description, drawings and cl ains that follow,

wherein +ike T ealnuitier objert 8phb ifténtidrk t5'9F8idE trabltlidebedR! PT] ON OF

THE DRAW NGS FI a schemati c represent on o e Interior of a

ant ot o crRH BPifrieleBse of Rapdendh, Snifind Gridnd SR I, 1" Lo”

haptics made in accordance with the present invention; 6 W 01/ 15635
PCT/ USOQ 2 )

Another object of the present invention is to provide intraocular lenses
for use in phakic eyes, which minimize damage to tissues in the interior of the
eyes.

Still another object of the present invention is to provide intraocular
lenses, which are resistant to decentration within the eyes.

These and other objectives and advantages of the present invention,
some of which are specifically described and others that are not, will become
apparent from the detailed description, drawings and claims that follow,

wherein like features are designated by like numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a schematic representation of the interior of a human eye
including a natural lens and a refractive IOL implanted in the anterior chamber
of the eye;

FIGURE 2 is a plan view of an IOL with two haptics made in

accordance with the present invention;



FIGURE 3 is a side view of the ICL of Figure 2; FIGURE 4 is a cross
sectional view of the IOL of Figure 2 taken along. line 4-4; FIGURE 5 is a
per spectWOQOIA563% of the | OL of Figure 2; FIGURE 6 is a PCAVSBSf a
haptic el ement of Figure 2 with sharper edges; FIGURE 7 is a side view of
a haptic elenment of Figure 2 with rounder edges; FIGURE 8 Is a side view’
of .a haptic el ement_of Figure 2 with a stiffening element; FIGURE 9 is a
pl an vi ew of dﬂQLﬁE\ﬁﬁﬁﬁ“&lYﬁW&Qﬁh%phﬂﬁ@gﬂfﬁ2accordance with the present
invention; FIGQJRE 10 is a perspective view of the IO. of Figure 9; FIGUJRE
11 is a side WIGMRE 4tina aross sactipnglview of the IQUref Figure2 taken along ew of an
ICOL with three haptics nmade in accordance with the present invention;

FI GURE 1Jines4-4; si de view of the I1OL of Figure 12; FIGURE 14 is a plan view
of an IOL with three extended haptics made in accordance with the present

i nvention; Fl GEISEIRE 5iis aperspactive viewof thedOL Of FiguréRpure 14; 7 WO O Al S635
PCT/ USOOR3715 FIGURE 16 is a plan view of an 1OL with four haptics nmade in

FIGURE 6 is a side view of a haptic element of Figure 2 with sharper
edges;

FIGURE7isa -side viéw of a haptic element of Figure 2 with rounder
edges; | | |

FIGURE 8 is a side view of a haptic element of Figure 2 with a
stiffening element;

FIGURE9is a plan'view of an IOL with four haptics made in
accordance with the present invention; |

FIGURE 10isa perspeg:tive view of the IQL of .Figure 9;

FIGURE 11 is a side view of the IOL of Figure 9;

FIGURE 12 is a plan viéw of an 10L with three ha'ptics méde in
accordance with the present invention;

| FIGURE 13 is a side view of the IOL of Figure 12;

FIGURE 14 is é plan view of an IOL with three extended haptics made

in accordance with the present invention;

FIGURE 15 is a side view of the 10L of Figure 14;
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accordance with the present invention; and FIGURE 17 is a perspective view
of the 10OL of Figure 16. DETAILED DESCRI PTION OF THE | NVENTION Figure 1
i1l ustrat eWORAIBY| i fi ed di agram of an eye 10 show ng | anPEU$0023MS uCt ur es
relevant to the inplantation of an intraocular Iens of the present

I nvention. Eye 10 includes an optically clear cornea 12 and an iris 14. A
natural crystalline lens 16 and a retina 18 are |ocated behind the iris 14
of eye 10. Eye FIGURE46isa planedewof anilQk withdfourchaptics owamledd i n front of
iris 14 and a posterior chanber 8 |ocated between iris 14 and natural |ens
16. An | OL agordancetwiticthelpresent investipm;@mdnt i nvention, is preferably

i nplanted in anterior chanber 6 to correct refractive errors while healthy

natural |ens 16 FIGURE47 iswa pptspeetivepviewiof thepiOL ofRigwe)16. | OLs of the present
i nvention may al so be inplanted in posterior chanber 8 or |ens capsule 7
for use in aphakic eyes. \When used in aphakic eyes, |1OLs serve as

repl acenments for surgically renoved diseased natural |enses 16, such as

for_exanp! eDETANER DESTRIPTRIN OF YHEINVENTIBKE 10 al so i ncl udes an optical
axis OA-OA that is an imaginary I|1ne that passes through the optical

Cor ek "' CouPRU B e gl SRELAI U0 S IR GRS (0,
IE’(C);;"; IU%BO?EB%WE }&F@ﬂw{ﬁe pre i‘ﬁ} nvéﬁ‘%c:a%@ar Iléﬁ)ﬁ uﬁp%{eosyn 5.63% gures 2
through 5 afdention. Eye 10 includes an optically clear comea 12 and an iris 14. A

natural crystalline lens 16 and a retina 18 are located behind the iris 14 of eye

10. Eye 10 also includes anterior chamber 6 located in front of iris 14 and a

posterior chamber 8 located between iris 14 and natural lens 16. An JOL 26,

such as that of the present invention, is preferably implanted in anterior

chamber 6 to correct refractive errors while healthy natural lens 16 remains in

place (phakic application). IOLs of the present invention may also be

implanted in posterior chamber 8 or lens capsule 7 for use in aphakic eyes.

When used in aphakic eyes, IOLs serve as replacements for surgically

removed diseased natural lenses 16, such as for example following cataract

surgeries. Eye 10 also includes an optical axis OA-OA that is an imaginary

line that passes through the optical center 20 of anterior surface 22 and

posterior surface 24 of lens 16. Optical axis OA-OA in the human eye 10 is

generally perpendicular to a portion of cornea 12, natural lens 16 and retina

18.



9 through 17 identified by reference nuneral 26; is designed for
implantation preferably in anterior chanber 6 of.a patients eye 10.
However W@OUVIRERR i oned above, IOL 26 may |ikew se be i np/PERUSHO23TISH0st eri or
chanber 8 or in the case of an aphakic eye, in lens capsule 7. ICL 26 has
an optic portion 28 with an outer peripheral edge 30. Preferably )
integrally fornmed on eri pheral edge 30 of optic portion 28 are two or
nore but pref eTB%I'QLPf\g’!e. presentdaventionoillustsated i Figures:2 through Beimds 32, each
of like formto achieve a "propeller-like" appearance for ease in turning
and cent €9 thigughol 7 identified by refersncemnumersh26,tie designed fdriimplantation and t o
achieve the desired rotational flexation function as described further
her ei n. Bxeferablyiin anterionchamber 6 of a patierit'sceye 10 Howewveeaan i nner portion 34
and an outer tip 36. Inner portions 34 of haptic elenents 32 are

pr ef er abl mentionegt abbdve, fOL 26 dnay likewiselbe mplantedrin bysterioneitdmber ®oput er
peri pheral edge 30 of optic portion 28. Alternatively however, inner

portions ig4hetasepf an aphakie eye, i ferisesapsale At ICICDE Has an@ptit poRivnt | on 28 by
staki ng, chem cal polynerization or other nethods known to those skilled

| Lhe ar2g whineh &K pereraTebe 3, aPrtorablahiegedlyTomadd gh (1P 36, 2

br oadened contact plate 38 designed to pre engage i nner surfaces 40

naoe| 1SAAREER0 SR Bt AR5 o el 6, 20 L2, 12
o0 bl &t Sl YEnbl B2 cBEF O e i £ P20
01/15635 ‘Fﬁgééiﬁmgp?)earanoe for ease in turning and centering IOL 26 upon-

implantation thereof within an eye and to achieve the desired rotational

flexation function as described further herein. Each haptic element 32 is -

manufactured to have an inner portion 34 and an outer tip 36. Inner portions

34 of haptic elements 32 are preferably integrally formed with and

permanently connected to outer peripheral edge 30 of optic portion 28.

Alternatively however, inner portions 34 of haptic elemenfs 32 may be

attached to optic portion 28 by staking, chemical polymerization or other

methods known to those skilled in the art. Each haptic element 32 also

includes at outer tip 36, a broadened contact plate 38 designed to preferably

engage inner surfaces 40 in anterior chamber 6. However, contact plates 38

are also suitable to engage inner surfaces 42 in posterior chamber 8 or inner

surfaces 43 in lens capsule 7 of an aphakic eye 10. In accordance with the

present invention, haptic elements 32 are designed so that when IOL 26 is



I nplanted in a patient's, phakic or aphakic eye 10 and held in place

t hrough conpressive forces exerted by inner surfaces 40, 42 or 43 on
contact plwbdersgss of haptic el enments 32, haptic el enents Bxmssv37idHnal |y
flex so that contact plates 38 do not slide along surfaces 40, 42 or 43 in
the eye 10. Sliding of contact plates 38 is avoided in the subject ICOL 26
to mnimze tissue damage and since the distance of slide of each

i ndi vi dual implarded irpa patiert’s phakicoriaphakic bye 10 anddheldimeplace theoughai n t he
centering of 10L 26 on optical axis QOA-OA. Accordingly, haptic elenents 32

ar e desi gnegbriypsressiveforoesexertad xinher surfaces 40, 420e43bh voptackplates to that of
optic portion 28 of ICL 26 and generally perpendicular to that of optical

axi s OA- OA 3¢ ofdpitlerRente 321 BaptittelbMehtstazootatiohalyofiad somat contaeti bi ity
characteristic into haptic el enents 32, 0L 26 may be manufactured in one

or 2T ew Stsagarah dd Aetsre Ry shrbibd 4D £2 b 43 e B98N0, SHaRg ot pati ents

eyes 10. The flexi Ity characteristic of haptic elfements 32 also
T e 48} 9 B RS B 10LR Bt fhairdiles 10
T . SRl BB, Bt o R SN B B TREC P oS
charster SRR FRvef 8 mhihislip BB OR s HORARMEDIEATS, 2 | e
B R A A A
O 0, ey Sl St of Sptc sorion 26 SoL B8 ana a2 TeSUI T ™

perpendicular to that of optical axis OA-OA of eye 10. By designing this type

of rotational flexibility characteristic into haptic elements 32, IOL 26 may be

manufactured in one or a few standard sizes and be a suitable fit for most

sizes of patients’ eyes 10. The flexibility characteristic of haptic elements 32

also minimizes axial displacement of optic portion 28 in a direction along

optical axis OA-OA of eye 10. Compressive forces of differing magnitudes

within the range of approximately 2 to 8 mN exerted against contact plates 38

of haptic elements 32 to effect approximately an overall 1.0 mm in diameter

compression of 101 26, such as that caused by differing eye sizes, results in

less than approximately 1.0 mm, but more preferably less than approximately

0.5mm and most preferably less than approximately 0.3 mm axial

displacement of optic portion 28 along optical axis OA-OA in an eye 10.

Under like compressive forces, 10Ls known in the art result in approximately

10



WO 01/ 15635 PCT/ USOOr 23715 2.0 mm axi al di spl acenent of the optic portion
along the optical axis in the eye, which may danage delicate tissues

t her ei n. WOIRM1$63§ que- design of | QL 26 achi eves signifi caarisen?aTisi zed

axi al displacenent of optic portion 28 to protect the coneal endothelium4
of eye 10 from damage when conpressive forces are applied to eye 10. By
m nim zing axial displacenent of IOL 26, harnful contact with coneal

endot hel i 4/ mm axigl|displagement.of the gplic portien Blangtthe opticatexisrinthé c of haptic
el ements 32 of 1OL 26 as described above is achieved through the unique
desi gn t heyaavhich mayziamage delicpts tissubs therein. 3Phé unigad-design of IOENt 1 al

portion 44 adjacent to inner portion 34 permanently connected to outer

per i pher a26 adbievedsighificantlycminimizedrax displacehmemit of bpticsportior 28ite Fi gur es 3,
11, 13 and 15, central portion 44 has a dinension in plane 46-46,

gener al | ypmtectithetoreabgridotisélium4 of 6¥e 90.fropfidamale whienWoddpressivé han t he
sane in plane 48-48 generally perpendicular to optical axis OCA QA best

depi ct ed foreds arerapplisd tdeyd 10. BY raminizing didl aﬁp,lvédeh%t BPIGL 98, 5O, of
p

significantly decreasing size in dinmension in ane 46-46 extends from

central  RaftupSortdcttrcAERotRNLAS isdigs Rirlfizedont act pl ates 38 are

relatively flat wth either rounded edges 52 picted in Figure 7 for a

O e uni oThE GBI chakicdéndid of hapfd oRimehs 3267 1] S8 ned: shar per

edges 54 depicted In Frgure 6 ovide a barrrer vent cellular
a2t ongaiidiaboe e Usialdl ok he iy lRITOSRY, APEHEREL Ny 19 2
5.0, 10 6. RabiB ABfhentiS3 ohBhWifi’h Yertral pBidn' 44 B8R o Mhdr BRI ! ™t 'Y 0-5
34 permanently connected to outer peripheral edge 30 of optic portion 28. As
best illustrated in Figures 3, 11, 13 and 15, central portion 44 has a dimension
in plane 46-46, generally parallel to optical axis OA-OA, equal to or greater
- than the same in blan‘e 48-48 generally perpendicular to optical axis OA-OA
. best depicted in Figures 2, 9, 12, 14 and 16. A transition portion 50, of
significantly decreasing size in dimension in plane 46-46 extends from central
portion 44 to broadened contact plate 38. Contact plates 38 are relatively flat
with either rounded edges 52 depicted in Figure 7 for a smoother fit with inner
surfaces 40, 42 or 43, or more defined, sharper edges 54 depicted in Figure 6
to provide a barrier to prevent cellular migration and growth.
The subject I0L 26 is preferably produced having an optic portion 28
approximately 4.5 to 9.0 mm, but preferably approximately 5.0 to 6.0 mm and

most preferably 5.5 mm in diameter and approximately 0.5 mm to 1.0 mm, but

11



11 WD 01/ 15635 PCT/ USCQ 23715 preferably approximtely 0.6 to 0.8 nmm and

nost preferably 0.7 mmin thickness at peripheral edge eI enent s
32 ext end% orp’&&eﬁrved configuration and will increase o?’%g&@é@

| engt h dependi ng upon the ‘dianeter of optic portion 28. As the dlaneter of
optic portion 28 increases, the Iength of haptic elenents 32 decrease.

Li kewi se, as th di anet.er |, O he | ength of
haptic el eﬂiﬁ‘?@ by ARPRRXImZ ?Eﬂ’%ﬁo d"r?éﬁ?fege L'é&aﬁf‘im& are formed to
be approximately 2 6.0 mm but pr f er abl roximately 3.4 to 5.0 nm
and nost pk W§§F§/P@IEF§T5&'|Q¢&P@°;/ Haptis enfs 3 érﬁj‘? dip CHYey from the
center of inner portion 34 to the center of outer tip 36. Haptic el ements
32 are prefenfiggatian andwillinereaseer dacseasejn lengthydepending upentheed i n Fi gures
2, 9, 12, 14 and 16 to allow radial deflection under conpressive forces

whi | e out ediamgier cfeopticpartions2&:t Ao ther diampter op aptisopertion 28 incregsess ent

I nvention, the curved shape of haptic elenent 32, i.e., the beamcurve

shape, r el #te lengthofthapticeltnento32 decleass.sLikewise, as the. diambter oheplicct rati o,
of haptic elenent 32 as described hereinis critical to achieve suitable

function. @Gertion8 devréases, the lefgthap hapticdlenents 3Xintreasepimygéneralel y 0.5 to
2.5 mm but preferably approximately 1.0 to 2.0 nm and nost preferably 1.6

mm i n_| enghBpticeehents'32 afefofméd tobe 8 ﬂi’@i)(m’iélél 216>06.8 P, bgtppr oxi mately 0.3
to 0.7 m*nand nost preferably approxi rrate y O. 46 min thickness in pI ane

3?64gngmrjm t pr e yé?é!ﬁ#ﬁ"%{)%’(%% ﬁasz?a y ghg?wfﬁé@mbkmmgwmt ey 0.3 to
4.2 mm in length measuring from the center of inner portion 34 to the center
of outer tip 36. Haptic elements 32 are preferred to have a curved
configuration as illustrated in Figures 2, 9, 12, 14 and 16 to allow radial
deflection under compressive forces while outer tips 36 remain stationary,
For purposes of the present invention, the curved shape of haptic element 32,
i.e., the beam curve shape, relative to the width to thickness ratio, i.e., the
aspect ratio, of haptic element 32 as described herein is critical to achieve
suitable function. Central portion 44 of haptic element 32 is approximately
0.5 to 2.5 mm, but preferably approximately 1.0 to 2.0 mm and most
preferably 1.6 mm in length; approximately 0.2 01.0 mm, but preferably
approximately 0.3 to 0.7 mm and most preferably approximately 0.46 mm in
thickness in plane 46-46 and approximately 0.2 to 0.7 mm, but preferably
approximately 0.3 to 0.6 and most preferably approximately 0.43 mm in width

in plane 48-48. Transition portion 50 is approximately 0.4 to 1.1 mm, but

12



in plane 48-48. Transition portion 50 is approximately 0.4 to 1.1 nmm but
12 WO 01%5‘)3%? ECr/USOOr 1.3715 preferably approximately 0.5 to 1.0 nmm and
nost prefer ? approximately 0.8 mmin | ength. Contact Bs

approximately 0.8 to 2.5 nm but preferably approximately 1.0 to 2.2 nm
and nost preferably approximately 1.8 mmin |length, approximately 0.05 to

0.5 M b . ' 0.1 to. 0. and mst  preferably

appr oxi m&&@%ﬁgéwm&ﬁﬁgéﬁaﬁﬂ'a%%W&PWg?@ WPEXIPALYS 1y but

pr ef er abl [ OXJ el .8 1.0 . mm _and S referably approximately -

1.0 mmin &Fﬁm %a&%&%?@égﬁla&p&”@nghﬁagm g‘-ﬁ Fi gures 14 and
' ' ' d di th nmb f hapti

el oy ed. PISICERAY, PRRTXARBIYGHO tha ALAaY Bivst Bleferably spPavGTEtotapt | ¢

el enent s 13%"%&"%39%%2%’%6&&%%%3 lr“%'li arht“iével y t'hi nin pl ar;e 46- 46 at

outer tip PRI K- »vé prefeneblyappeaximately pt i ¢

portion 22, wth central ortion 44 exhibiting a thicker dinmension in

pl ane 46- 461 1h04 mreANdMOS Mmbuammmt@v&%mminMpknessQants 32 of

the subject design tend to flex into closer proximty with outer

per i pher alappimximately® Htoried mmobistipreferably approkimatelyi0:8 toot 2imm &l when a

conpression force is exerted against contact plates 38. Wth the

conver si ormast preférably dpproximatelyt.0 emigwidth. Ekprigatedtonactiplatéd 38i nt o

rotational energy of optic portion 28, axial displacenent al ong optical
axis OA Giustraited ini Figures. 1415 Sle iBfigersinUergth akhish vafiésdéperdingns. a

stable, reliable refractive correction is provided.

on the number of haptics employed. '

As provided through the dimensions of IOL 26 above, haptic elements
32 gradually change from being relatively thin in plane 46-46 at outer tip 36 to
being relatively thick at inner portion 34 and optic portion 22, with central
portion 44 exhibiting a thicker dimension in plane 46-46 than that of the width
in plane 48-48. Haptic elements 32 of the subject design tend to flex into
closer proximity with outer peripheral edge 30 with rotational movement of
optic portion 28 when a compression force is exerted against contact plates
38. With the conversion of radial displacement energy of haptic elements 32
into rotational energy of optic portion 28, axial displacement along optical axis

OA-OA is minimized. When IOL 26 is used as a refractive lens, a stable,

reliable refractive correction is provided.
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13 WO 01/ 15635 PCT/ USOQ 23715 The desired flexibility characteristic of
haptic elements 32 of 1OL 26 nay |ikew se be achieved or enhanced by

| ncor por atWR@VESE3% | f f eni ng el enent 60, in the shape of aPCTA6MI7TIE N one or
nore haptic elenments 32, as illustrated in Figure 8. Stiffening el enent 60
nmey be positioned in haptic element 32 so that flat face 62 is oriented
parallel to the dinension 46-46. Stiffening elenment 60 functions in a
manner simi|ar tthe desiregifiexibility shamecteristivoofhaptic elaments 38 10§ 1@ 26 axi al

di-spl acenent al ong optical axis QA OA when conpressive force is applied to
cont act pl amay likewisgibierachinvied arlephanteddsy insorporating aostiffeningsalerhentxi bl e

material than that of 10L 26. Suitable materials for stiffening el enent 60

i ncl ude but 6Qyip teshapendfiaeribban imanie/dmindrshantiolgerhents 32, adiligbtratedsi t y
pol yet hyl enes, pol yesters, nylons, netals or any bioconpatible materi al

with sui tabineFlgmnefS @iiffegmgfmmemtem raby be posiibhéd Rhdpliclenania2dy ney be
used in conjunction with haptic elenments 32 described above or in cases

where a t hi thatflatfasé 62 isleéried parafisith Hesldinidnison 46-46.) Sﬁﬁéﬂlﬁ%uctlorﬂ;]e desi red

flexibility characteristics. Suitable materials for the pro of the

subj ect 'O—GéﬁxdcﬂSh&ﬁﬁa E‘:éhneﬁéuﬁul&% thaﬂ}f q-ﬁé&:@@#ﬂ&g‘%&gﬁj 1678 OS' bl e

naferlals hsuch as silicone polyners, rocar ;
Dol yur et handaldifiBcerh Bt oo il %ﬁgbﬁ”ﬁﬁé%mﬁf*éfﬁ%%ﬁ%ﬁﬁwm o
fluorine- Cogéﬁieﬂ' P%Qﬁ#ﬁ'h{we el astoners and conbinations thereof. The

preferred nmaterm a € production of ICOL 26 of
Stiffening element 60 is formed of a less flexible material than that of

IOL 26. Suitable materials for stiffening element 80 include but are not limited
to polyimides, polyolefins, high-density polyethylenes, polyesters, nylons,
metals or any biocompatible material with suitable stiffening characteristics.
Stiffening element 60 may be used in conjunction with haptic elements 32
described above or in cases where a thinner haptic design is desired while
still achieving the desired flexibility characteristics.

Suitable materials for the production of the subject IOL 26 include but
are not limited to foldable or compressible materials, such as silicone
polymers, hydrocarbon and fiuorocarbon polymers, hydrogels, soft acrylic
polymers, polyesters, polyamides, polyurethane, silicone polymers with
hydrophilic monomer units, fluorine-containing polysiloxane elastomers and
combinations thereof. The preferred material for the production of I0L 26 of
the present invention is a hydrogel made from 2-hydroxyethyl methacrylate
(HEMA) and 6-hydroxyhexyl methacrylate (HOHEXMA), i.e., poly(HEMA-co-

14



the present invention is a hydrogel made from 2-hydroxyet hyl nethacryl ate
(HEMA) and 6- hydroxyhexyl nethacrylate (HOHEXMA), i.e., n%g-l,[}/q%HEMA--CO 14 WO
01/ 15635%PEHA OR3715 HOHEXMR) . Pol y( HEMA- co- HOHEXVA) @2¥i%f erred
material for the manufacture of 10OL26 due to its equilibriumwater content
of approximately 18 percent by weight, and high refractive index of )
appr oxi ma 4 ' | S than that of the agueous hunor of
the eye, FW&MQSPOMH&&AM&W\) '$ﬂ1%R’ef°!7°&’:'B§§"?hf9F§‘Q eature in the
production of |OLs to [nmpart high optical power with a mninmmof optic -
t hi ckness.mﬁwf%ﬁ‘i“ﬁg?fiohgngéppaw itgeauilibriymyater eantent.of @pproximately 18 ual  acuity
defici enci es maz be corrected usi ng a thinner 1CL. Athin IO, such as
that of | Percest by wejight: and high refractiveindexof apppoimately 4474 whichdss t o

m nimze potentially harnful contact between the I1OL and. iris 14 and
coneal engmatenmamt%at abthe & pye.d.eal £33.aA highleefractibée mat eri al
i n the production of IOLs 26 due to its nechanical strength, which is

sui t abl e indexiis axiesirdbledeaturieincthé proaduction of |@kEsodmpatt igh optical -

Pol y( HEMA- co- HOHEXMA) al so has desirable. nenory properties suitable for

| OL use. pbwer withu mirtimusroffoptiotickmgss! iBy uﬂgﬁﬁétéﬁd vatroa highor y
properties such as those of poly(HEMA-co- HOHEXMA) unfold in a controlled

manner i nréffactive indeX, Visual dxuity SefitieAties may Becarréctéd ﬁﬁﬁ? artAinAge Shape.
Expl osive unfolding of IO.s iS undesirable due to potential danmage to

del i cate |bLSA® KL, BuEh hgmaxgéof%yfs'ﬁ%w&ﬁm%%aﬁchas

di mensional stability in
applications to minimize potentially harmful contact between the IOL and iris

14 and comeal endothelium 4. Poly(HEMA-co-HOHEXMA) is also a
desirable material in the production of IOLs 26 due to its mechanical strength,
which is suitable to withstand considerable physical manipulation.
Poly(HEMA-co-HOHEXMA) also has desirable memory properties suitable for
IOL use. 10Ls manufactured from a material possessing good memory
properties such as those of poly(HEMA-co-HOHEXMA) unfold in a controlled
manner in an eye, rather than explosively, to its predetermined shape.
Explosive unfolding of IOLs is undesirable due to potential damage to delicate
tissues within the eye. Poly(HEMA-co-HOHEXMA) also has dimensional
stability in the eye.

Although the teachings of the present invention are preferably applied
to soft or foldable IOLs formed of a foldable or compressible material, the

same may also be applied to harder, less flexible lenses formed of a relatively
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Al t hough the teachings of the present invention are preferably applied to
soft or foldable ICOLs forned of a fol dable or conpressible material, the
sanme may W@8VHESpplied to harder, |ess flexible | enses PGVUSHNHIS a
relatively 15 WD 01115635 PGI/ US00/ 23715 rigid material such as

pol ynet hyl met hacryl ate (PMMA) having flexible haptics forned either of the
some or a different material. Optic portion 28 of 10O 26 can be a positive
pover ed | enddifl matedalsych a8 polymethyimethacnyatgi (BMMALhaying.flexkja hapticsrover ed
lens fromO to approximately -30 diopters. Qoptic portion 28 may be

bi convex, pliogmed eitberafithe semperediifereat metetishcave or concave- convex

(meni scus), depending upon the power required to achieve the appropriate
central and peri@plio portion 28 of iQls 26ican befd pasitivetpdwered lens.framp Oito porti on 28
of the subject 10L 26 may optionally be forned with a glare reduction zone

56 of appr oappraxigiajelp +40 diaptérs 4 anedative poweredriensfrafmlQ/to appr oxi mately 0.3
to 0.6 mmand nost preferably 0.5 mmin w dth adjacent outer peripheral

edge 30 f orapproxiiately G+30 dioplers) Oplicportien 28 /mdybe Bléeﬂve%??la‘no-' QL 26 is

struck by light entering eyel O during high light or at other times when
pupi | 58 i scalivieR} ltino-GbAceve) Biébﬁéa\lérbb r@nea»'%gcdns,euﬁbﬁfsbhsly), &é@éﬂdﬁiq ed of the
ed or

same material as optic portion 28, but may be opaque, col'or ( atterned
oo IS A 68 Dyt el kBl | 001 oo
di scs fr10Mm ghickness for efficient handling.
Optic portion 28 of the subject IOL 26 may optionally be formed with a
glare reduction zone 56 of approximately 0.25 to 0.75 mm but more preferably
approximately 0.3 to 0.6 mm and most preferably 0.5 mm in width adjacent
outer peripheral edge 30 for reducing glare when outer peripheral edge 30 of
I0L 26 is struck by light entering eye10 during high light or at other times
when pupil 58 is dilated. Glare reduction zone 56 is typically fabricated of the
same material as optic portion 28, but may be opaque, colored or patterned in
a conventional manner to block or diffuse light in plane with optical axis OA-
OA.
Subject I0OL 26 is preferably manufactured by first producing discs from
a material of choice as described in U.S. Patent Nos. 5,217,481 and
5,326,506 each incorporated herein in its entirety by reference. 10L 26 may

then be machined from the material discs in a conventional manner. Once
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a material of choice as described in U S Patent Nos. 5,217,491 and

5, 326, 506 each incorporated herein inits entirety by reference. 0L 26 may
then be WROHMI¥EY fromthe material discs in a conventi oR&T/UMRIS Once 16
WO 01/ 15635 PCr/ USOQ 23715 nmachined, I10OL 26 may be polished, cleaned,
sterilized and packaged by a conventional method known to those skllled I'n
the art. Subject 1O 26 is used In eye 10 by _creating an incision in cornea
12, |nsel"1ﬂ°h@eﬂd_0@36 maybe ﬁ@ﬁhﬁﬁt’éﬁa@ﬁd starilized apd packagaddhy ar chanber 8
and closing the incision in accordance with nmethods known.to those skilled
in the aeenventionalmethodikpownde thasesiflleddn the:arti n eye 10 by creating an
incision in cornea 12 and capsule 7, renoving natural |ens 16, inserting
IOL 26 in capSubjeWIQl.rﬂﬁisluaa'drigeyad(libycﬂreaﬁng am'imma\ﬂlz,h met hods
known to those skilled in the art. 1CL 26 of the present invention

provi des insertingrlOLr26:ini either anteriericharhber 6 boposterior chaimbes 8caul e 7 or
posterior chanber 8, but nost preferably for use. in anterior chanber 6 of

eye 10. | closi@ the indisipn ircacdordemvewifiPmetHodsiiknewnlto thdse skilfedrinther i sti cs
that mnimze axial displacenent along optical axis OA QA of eye 10

t her eby pagy HiermstiveRs mzetma%b@ﬁsédln%1oib§hﬁahhganqﬁcmbﬁwn and danmage

to coneal endothelium4 having the rotational flexibility

char acterbaﬁie&azg?ﬁea&%h%&m éth.%?ue?ﬂwma e one or a few

| ens sizes suit fi't eyes 10 of nost sizes. P o Ing a "universal"

't g” S SUCRagsuib baénooéloénﬁﬁ the meRidn th'3%EoHk5AGe with 'n‘ilét_ﬁé&s Eﬁmtot floB4t i ents due
skilled in the art.

IOL 26 of the present invention provides for a :éfractive lens suitable
for use in lens capsule 7 or posterior chamber 8, but M§st preferably for use
in anterior chamber 6 of eye 10. |OL 26 has haptic elém_ents 32 with flexibility
characteristics that minimize axial displacement along .op;tical axis OA-OA of
eye 10 thereby preventing decentration of IOL 26, distddion of vision and
damage to corneal endothelium 4. 0L 26, having the fotational flexibility
characteristics described herein is also advantageous -Because one or a few
lens sizes suitably fit eyes 10 of most sizes. By providihg a “universal” lens
such as that of the present invention, clinical risks to patients due to
improperly sized lenses are minimized. Such clinical risks minimized inciude
pupil ovalization, corneal endothelium damage and poor fixation. Likewise,

manufacturers’ need to produce IOLs of many sizes to fit eyes of many sizes

is eliminated, thus reducing production and inventory costs associated
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i nproperly sized |l enses are mnimzed. Such clinical risks mnimzed

i nclude pupil ovalization, corneal endothelium damage and poor fixation.

Li kewi se, WOoMMES6dxt urers' need to produce | OLs of many sipPeEEUS0023ME eyes of
many sizes 1is elimnated, thus reducing production and inventory costs
associ ated 17 WO 01/15635 PCT/ USOQ 23715 therew th. Ophthal nol ogi sts al so
benefit fromsubject.iOL 26 in that tinme is saved by elimnating the need
t o det er m ntherewith.,p @phthaimelogists alsa benefit frons subjectdOh @64 deht dinienisnai nt ai ni ng
| arge inventories of varying sized | enses. Wile there is shown and

descri bed hsaeedby efirinating thecnéed-to detbrainereatispatients ey@ sizeaind dogteent i on, it
will be manifest to those skilled in the art that various nodifications

nmay be nade agsddigted withirhaintdiing 1050 inventadies of varging siZzednends. t he under | ying
i nventive concept and that the sanme is not limied to the particular forns

herei n shown andwifiethéreas sRsws Bhd ideseH Hamt y the scope of the
appended clains. 18 WO 01/ 15635 PCT/ USO%HZ@GIQ%%ﬁCS?gF%E 1. An intraocul ar

lens to be igHoafthésts ¥ iy ;Skeg&gt%{\f‘en%ﬂ%fﬁin' mgﬁi?e%gﬂf%'tﬁgé SkiPint 8 eye's

optical axis conpr|5|ng an eriphera nrng an op

Porti on, and gl kiR difalibhe e B8 ith S Ty connect e

to the outer
and scope of the underlying inventive concept and that the same is not limited

to the particular forms herein shown and described except insofar as indicated

by the scope of the appended claims.
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whereby a conpressive force sufficient to effect a 1.0 mmin dianeter
conpression of said lens results in less than approximately 1.0 mm of

axi al diwQdHISésent of said optic portion along the eyePeT@WSOV2AS axis. 2.
An intraocular lens to be inplanted within an eye generally perpendicul ar
to the eye's optical axis conprising: an outer peripheral edge defining an
optic portion, and two or nore haptic elenents of |ike form permanently
connect edWe@aimie out er - peri pheral -edge, whereby:a conpressive force
sufficient to effect a 1.0 mmin dianmeter conpression of said |lens results
in less than *pproxi Aaumraooﬁleﬁ'lenahfbeam;ﬂantéds\ﬁlmmye geheraﬂyu d optic
portion along the eye's optical axis. | "I~ 101 00 """ vt 10 1~"1
* CL 19 w81/ 1563@&W%W%oﬁt|caaﬂsmﬂ r lens to be inplanted
within an eye generally perpendicular to the eye's optlcal axi s conpri sing:

an outer peri pherala@aﬁergeﬁpmm@dgﬂmn‘gmbpﬁ rtiefdaigo or nore haptic

el ements of |ike form permanently connected the outer peri pheral edge,
wher eby a conpressing drihér@ Heptit ietdrhhts'op ikd fcﬁﬁfpéi*nﬁn@nfﬁ'bbﬁhected
to the outer penpheral edge,

whereby a compressive force sufficient to effecta 1.0 mm in
diameter compression of said lens results in less than
approximately 1.0 mm of axial displacement b_f said optic portion

along the eye’s optical axis.

2. An intraocular lens to be implanted withih an eye generally
perpendicular to the eye’s optical axis oompri_si_hg:
an outer peripheral edge defining an optic portion, and
two or more haptic elements of like form permanently connected
to the oufer peripheral edge,
whereby a cbrhpressive force sufficient to effect a 1.0 mmiin
diameter compressnon of said lens results in less than
approx:mately 0.5 mm of axial dispiacement of said optic portion

along the eye’s opfical axis.

A
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di anmeter conpression of said lens results in |less than approximately 0.3
mm of axi al displacenent of said optic portion along the eye's optical
axis. 4. Tweoimssssmocul ar lens of claim1, 2 or 3 wherein ptEUSBARSIIS

el ements and the optic portion are both forned of a fol dable or
conpressible material. 5. The intraocular lens of claiml, 2 or 3 wherein
said lens is forned froma nmaterial selected fromthe group consisting of
silicone pol ymerd, hydrArinttanculanténktobe implahted withiy areye gengrlllggel s, sof t
acrylic polyners, polyester, polyam des, polyurethane, silicone polyners
wi t h hydrophilic npependicular tsthe dyetsaptioal i éanprisig:pol ysi | oxane

el astoners and conbi nations thereof. 20 WO 01/ 15635 PCTI US00/ 23715 6. The

intraocul ar |ens of cinaduterlperiph@fal edyb aefiing 8 ogtit poionsaddr med froma
hydrogel material. 7. The intraocular lens of claim1, 2 or 3 wherein said

lens is forned fromﬁo'&\‘i’ﬁ&ﬂﬂbgﬁ@g@fﬂ {SMQE?@F,%%%WBBH & ght

water. 8. The Intraocul ar |ens aim1l, 2 wher ei sal lons is

formed from pol y( HEMs ¢s biiteFdfibheral edge,

whereby a compressive force sufficient to effect a 1.0 mm in
diameter compression of said lens results in less than
approximately 0.3 mm of axial displacement of said optic portion

along the eye’s optical axis.

4. The intraocular lens of claim 1, 2 or 3 wherein the haptic
elements and the optic portion are both formed of a foldable or

compressible material.

5. The intraocular lens of claim 1, 2 or 3 wherein said lens is
formed from a material selected from the group consisting of
silicone polymers, hydrocarbon and fluorocarbon polymers,
hydrogels, soft acrylic polymers, polyester, polyamides,
polyurethane, silicone polymers with hydrophilic monomer units,
fluorine-containing polysiloxane etastomers and combinations

thereof,
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9. The intraocular lens of claim1, 2 or 3 wherein said lens is forned
froma material having a refractive index above 1.33. 10. The intraocul ar
~lens of WOAI/MS635 2 or 3 wherein said lens is forned freorasoszsnis i C
material. 11. The intraocular lens of claim1, 2 or 3 wherein said lens is
formed froma silicone material. 21 Ms WD 01/ 15635 PGI/US00/ 23715 12. The
intraocular lens of claiml1l, 2 or 3 wherein said haptic elenents are

di mensi oned t d.be ddedntraccular Ieas of clain 1p2 on8 whreinrsalid lengds pendi cul ar to
the eye's optical axis than in a plane generally . parallel to the eye's
optical axis. fofnedirom atydmgel matdriahs of claim'1l, 2 or 3 wherein a glare
reduction zone is forned adjacent to the outer peripheral edge of the
optic portion. 14. The intraocular lens of-claiml1, 2 or 3 wherein one or
nore of said haptic elenments includes a stiffening el enent having a

greater resi 51ance‘rﬁénda%adulaalenadcl%hrﬁﬂezgﬂrse\hﬁéﬂe}h rL to an eye’ s
optical axis than in a plane generally per pendi cul ar to the eye opti cal
axl S. formed

from a hydrogel material which is 18 percent by weight water.

8. The intraocular lens of claim 1, 2 or 3 wherein said lens is
formed
from poly(HEMA-co-HOHEXMA).

9.  Theintraocular lens of claim 1, 2 or 3 wherein said lens is

formed

from a material having a refractive index above 1.33.

10. The intraocular lens of claim 1, 2 or 3 wherein said lens is
formed

from an acrylic material.

11. The intraocular lens of claim 1, 2 or 3 wherein said lens is

formed from a silicone material.

21
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15. The intraocular lens of claim1, 2 or 3 wherein the haptic el enent

I ncludes a stiffening elenment forned froma material selected fromthe
group conswvevinsgsof pol yi m de, polyol efin, high- density poagsset3?rts nyl on
and netal . --------------- L INE Freerr reeer reeer rrrrir 22 ¢ L mw
01/ 15635 PCTI US00/ 23715 16. A method of manufacturing the intraocul ar |ens
of claiml1, 2 or 3 conprising: formng a disk of a suitable material, and
machi ni ng sai d |'ths frikheiskaoculardéns dficlaim fe2 trodiwhéreirs saig Haptici nt r aocul ar
lens of claiml, 2 or 3 conprising: creating an incision in a cornea of an

eye, and i nserti ngeleaients averdimensioned tose equalto orless irva piinvenber of said
eye. 18. A nethod of using the intraocular lens of claiml1, 2 or 3

conprising : creatgagerally pérpendiotlat t the @ye8Ptiodl X tAEA in apfarienser ting said
intraocular lens in a posterior chanber of said eye. 109. met hod of using

the intraocul ar | egengbllFhatalieito hedbyeds ofRaPhkiS! N -

13. The intraocular lens of claim 1, 2 or 3 wherein a glare
reduction zone is formed adjacent to the outer peripheral edge of

the optic portion.

14, The intraocular lens of claim 1, 2 or 3 wherein one or more of
said haptic elements includes a stiffening element having a greater
resistance to bending in a plane generally parallel to an eye’s
optical axis than in a plane generally perpendicular to the eye’s

optical axis.

185. The intraocular lens of claim 1, 2 or 3 wherein the haptic
element includes a stiffening element formed from a material
selected from the group consisting of polyimide, polyolefin, high-

density polyester, nylon and metal.

. AN R



creating an incision in a cornea and | ens capsule of an eye, renoving a
natural |ens of said eye, and inserting said intraocular lens in said |ens

capsul e WOONES63S eye. 23 i111111111111111111 jjj#111 L RCBUS00/23715
16. A method of manufacturing the intraocular lens of claim 1, 2 or
3 comprising:

forming a disk of a suitable material, and

machining said lens from said disk.

17. A method of using the intraocular lens of claim 1, 2 or 3
comprising:
creating an incision in a cornea of an eye, and
inserting said intraocular lens in an anterior chamber of said

eye.

18. A method of using the intraocular lens of claim 1,2 or 3
comprising :
creating an incision in a cornea of an eye, and

inserting said intraocular lens in a posterior chamber of said eye.

19. A method of using the intraocular iens of claim 1,2 or 3
comprising :
creating an incision in a comea and lens capsule of an eye,
removing a natural lens of said eye, and

inserting said intraocular lens in said lens capsule of said eye.

i
i Ll



