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(57) Abstract

Intraocular lenses include an optic adapted to focus light toward a retina of an eye and a movement assembly coupled to the optic.
The optic includes a far vision correction power for infinity reduced by a diopier power increment. The movement assembly is adapted to
cooperate with the eye to move the optic bidirectionally, that is anteriorly in the eye and posteriorly in the eye, for example, from a neutral
resting position in the eye, to effect positive accommodating movement of the optic and negative accommodating movement of the optic,
respectively. Methods of inserting such’ intraocular lenses into an eye are also provided.
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ACCOMMODATING INTRAO AR LENS

Backgr d the Invention

The present invention 1is directed to intraocular
lenses (IOLs). More particularly, the invention relates
to IOLs which are adapted to provide bidirectional
accommodat.ing movement in the eye.

The human eye includes an anterior chamber between
the cornea and iris, a posterior chamber, defined by a
capsular bag, contaiﬁing a crystalline lens, a ciliary
muscle, a vitreous chamber behind the lens containing the
vitreous humor, and a retina at the rear of this chamber.
The human eye has a natural accommodation ability. The
contraction and relaxation of the ciliary muscle provides
the eye with near and distant vision, respectively. This
ciliary muscle action shapes the natural crystalline lens
to the appropriate optical configuration for focussing

light rays entering the eye on the retina.
After the natural crystalline lens 1s removed, for

example, because of cataract or other condition, a

conventional, monofocal IOL can be placed in the posterior
chamber. Such a conventional IOL has very limited, if
any, accommodating ability. However, the wearer of such

an IOL continues to require the ability to view both near

and far (distant) objects. Corrective spectacles may be
- employed as a useful solution. Recently, multifocal IOLs

without accommodating movement have been used to provide
near/far vision correction.

Attempts have been made to provide IOLs with
accommodating movement along the optical axis of the eye
as an alternative to shape changing. Examples of such
attempts are set forth in Levy U.S. Patent 4,409,691 and

several patents ¢to Cumming, including U.S. Patents
5,674,282 and 5,496,366. These lenses are biased to be
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located in the posterior-most position in the eye under

rest or resting conditions. When near focus 1s desired,

the ciliary muscle contracts and the lens moves forwardly

(positive accommodation). In the absence of ciliary

muscle contraction, the lens moves rearwardly to 1its
posterior-most resting position. One problem that exists
with such IOLs is that they often cannot move sufficient-

ly to obtain the desired accommodation.

It __would be advantageous to provide IOLs adapted for

accommodating movement which can achieve an increased

amount of accommodation.

Summa of Invention

New ".’a-cco\mmoda‘.ting IOLs have been discovered. The

'preseri"t' aCCOrhmod-ating IOLs take advantage of the ability
~of the eye to move the present IOLs bldlrectlonally, that

is both forwardly {anteriorly) and rearwardly

(posterlorly) , in the eye in 1response to normal

accommodative stlmull Thus, the present lenses provide

for controlled v1s:Lon correction or focu91ng for both near
objects and far or. dlstant objects. - Further, because
bldlrectlonal accommodat::.ng movement is prov:.ded and the

--Optlc.s of the ‘I0Ls - have optlcal powers which take into

account: such bldlrectlonal movement, a greater overall
range of accommodatlon :Ls often achieved. Thus, the
present IOLs prov:Lde for controlled accommodating movement

and/or an 1ncreased range of accommodatlng movement. The

“present IOLs are stralghtforward in construction, can be
’\1mplanted or inserted into the eye using systems and
}procedures whlch are well known in the art and function
effe’ctively with little or no additional treatments or

. medications being required.
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in one broad aspect of the present invention,
intraocular lenses (IOLS) are provided and comprise an
optic and a movement means oOr movement assembly. The
optic is adapted to focus light toward the retina of an
eye and has a far vision correction power for infinilty

reduced by a diopter power 1increment. FoOI example, the

eye . That is, the wearer of such an IOL experiences
relative myopla viewing a distant (far) object, for
example, an object located 20 or more meters from the eye,

with the optic in a neutral resting state (or position) ot

the eye.
As used herein, the term “neutral resting state”

refers to the state of the eye which exists without visual
stimuli, for example, in a totally darkened room or 1in a
luminous but completely empty visual field. Such a
“neutral resting state” can Dbe considered the natural
resting state of the eye. The neutral resting state of
the eye can be referred to as “tonic accommodation”,
“space myopia” and “sky myopia” . Viewed from a different
perspective, the neutral resting state of the eye (with

rhe natural crystalline lens present) exists with the eye

focused for objects in a range of about one meter to about

two meters from the eye.

The starting point for accommodation 1in accordance
with the present invention is at a neutral resting state
of the eye, rather than infinity as 1in the previously
discussed prior art accommodating IOLs which were bilased
in the posterior-most position with the eye at rest. In
4 pneutral resting state of the mammalian or human eye, the
parasympathetic/cholinergic 9ystem of the mammal or human
maintains ciliary muscle tone, i.e., the ciliary muscle 1is

partially contracted and zonular tension 1is partially
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~elaxed. In this state, with a natural lens 1n place, the
natural lens is spherical and in a forward.positiOn.which

increases the diffractive power of the eye. Thus, the

“eye, in the absence of visual stimuli, is in a neutral

resting state or a “tonic accommodative” state and with
appropriate stimulus is capable of both active oOr
controlled positive accommodation and active or controlled
negative accommodation. The present accommodatlng I0Ls
are able to adjust to distance (negative accommodation)
and near (positive sccommodation) in response to normal
ciliary muscle action upon stimulation of the
parasympathetic nervous system and/or the sympathetic

nervous system.
In a very useful embodiment, the optic has a far (or

distance) vision correction power for infinity (distance
refraction) reduced by a diopter power 1increment in a
range of more than 0.5 to about 2.5 or about 3.5 diopters,
more preferably in a range of about 1 to about 2 diopters.
Thus, the optic which is prescribed for the wearer of the
TO0L has a far vision correction power equal to the far
vision correction power calculated or determined at
infinity reduced by a diopter power increment, as
described herein. This diopter power increment reduction
often results in the IOL wearer experiencing relative
myopia when viewing a distant object with the IOL in a
neutral resting position in the eye. The present IOLs are
adapted to move posteriorly in the eye from a resting
position to provide negative accommodation, thereby
alleviating this relative myopia.

The movement means or movement assembly acts, in
cooperation with the eye, to mové the optic both
anteriorly and posteriorly to proVide both positive and
negative accommodation, respectively. In one embodiment,

the movement means or movement assembly is coupled to the



CA 02355940 2001-06-15

WO 00/358379 | PCT/US99/29097

10

15

20

25

5

optic and is adapted to cooperate with the éye to move the
optic anteriorly in the eye and posteriorly in the eye to
effect positive accommodating movement of the optic and
negative accommOdating movement of the optic,
respectively. -

The present IOLs are preferably provided with a
movement means or a movement assembly which, in
cooperation with the eye, 1s adapted to provide an amount
of positive accommodation in the range of about 1 to about
2.5 or about 3.5 diopters, and/or an amount of negative
accommodation in the range of about 1 to about 2 or about
3 diopters. This range of both pos'itive and negative
accommodation 1is often effective to provide sufficient
accommodation to patients suffering from presbyopia.

The present IOLs, and in particular the present
optics, preferably are deformable, that is rollable,

foldable or otherwise deformable, for insertion through a

small incision, for example, on the order of no larger
than about 4.0 mm or about 3.2 mm or about 2.8 mm in the
eye .,

The movement means or movement assembly may be
adapted to be affixed to a capsular bag of the eye
including the IOL. '

In a particularly useful embodiment, the movement
means or movement assembly c¢ircumscribes the optic.
However, this 1s not an essential feature of the present
invention and other structures and configurations can
provide'acceptable results. 'Having the movement means or
movement assembly circumscribe the optic does allow the
action of the ciliary muscle of the eye to have increased
influence on the movement means or movement assembly since
the ciliary muscle and zonules do c¢ircumscribe the

capsular bag.
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The movement means or movement assembly preferably
comprises a movement member including a proximal end
region coupled to, for example, integral or unitary with,

the optic, and a distal end region extending away from the

.optic and adapted to contact the capsular bag of the eye.

The movement means oOr movement assembly preferably 1is

sufficiently flexible to facilitate movement of the optic,
for example, anteriorly and posteriorly, in the evye
relative to its distal end region upon being acted upon by
the eye. In one useful embodiment, the movement means or
assembly has a resiliency or springiness sufficient to
enhance or amplify the movement of the optic in the eye
upon being acted upon by the eye, thereby increasing the
overall amount-of.accommodating movement attainable.

The movement means or movement assembly may include
a hinge assembly positioned between the proximal end
region and the distal end region of the movement member.
Such hinge assembly is effective in facilitating the
accommodating movement of the optic in the eye. The hinge
aésembly may 1include one or more regions of reduced
thickness, for example, circumscribing the optic. In one
embodiment, the movement means or movement assembly may
include a plurality of spaced apart regions of reduced
thickness. These reduced thickness regions are effective
to provide a desired amount of flexibility to the movement
means oy movement assembly.

In a further broad aspect of the present invention,
methods for inserting an IOL in an eye are provided. Such
methods comprise providing an IOL in accordance with the
present invention, as described herein. The IOL is placed
into the evye, for example, in the capsular bag of the eye,
using equipment and techniques which are conventional and
well known 1in the art. The I0OL 1i1is placed in a rest
position in the eye, for example, a position so that the

eye, and in particular the ciliary muscle and zonules of
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the eye, is approximately at a neutral or natural resting
state, so that the eye effectively cooperates with the IOL
to move the optic of the IOL anteriOrly in the eye from
the rest position to provide for positive focus
sccommodation, and posteriorly in the eye from the rest

position to provide for negative focus accommodation. NO

ciliary muscle to facilitate fibrosis or otherwise
influence the position of the IOL in the eye, are
required. Preferably, the optic is deformed prior tO
being placed into the eye. Once the IOL 1s placed in the
eye, and after a normal period of recovery from the
surgical procedure, the IOL, in cooperationvwith the eye,

provides the mammal or human wearing the IOL with both

near focus accommodation and far (or distance) focus

accommodation.

Any and all features described herein and
combinations of such features are included within the
scope of the present invention provided that the features
of any such combination are not mutually inconsistent.

Additional aspects and advantages of the present

reference numerxrals.

Brief Description of the Drawings

Fig. 1 is a top side view, 1n perspective, of an IOL
in accordance‘with the present invention;

Fig. 2 is a cross sectional view taken generally
along line 2-2 of Fig. 1;

Fig. 3 is a fragmentary sectional view of an eye in

which the IOL of Fig. 1 has been implanted, with the lens
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being located in a resting position with the eye 
approximately in a neutral resting state;

Fig. 4 1s a fragmentary sectional view of an eye 1n
which the IOL of Fig. 1 has been implanted, with the lens
being located in a posterior position in the eye;

Fig. 5 is a fragmentary sectional view of an eye 1in
which the IOL of Fig. 1 has been implanted, with the lens
being located in an anterior position in the eye;

Fig. 6 1is a top side view, in perspective, of an
additional IOL in accordance with the present invention;

Fig. 7 is a cross sectional view taken generally
along line 7-7 of Fig. 6; '

Fig. 7A 1is a partial cross sectional view of a
similar IOL to that shown 1in Fig. 6 with an alternate
hinge construction;

Fig. 8 is a top side view, in perspective, of a

further IOL in accordance with the present invention;

Detailed Description of the Drawingg

Referring now to Figs. 1 and 2, an IOL according to
the present invention, shown generally at 10, includes a
lens body or optic 12. Extending radially outwardly from
lens body 12 is flexible member 14. Flexible member 14
circumscribes the optic 12, and has a proximal end portion
13 which is coupled to the optic at optic periphery 15.
olexible member 14 extends radially outwardly to a distal
end region 16 including a peripheral surface 18. In

between the proximal end region 13 and the distal end

region 16, flexible member 14 includes an intermediate
portion 19 which has a substantial degree of flexibility
and springiness. Although it is not essential, flexible
member 14 can be, and preferably is, integral or unitary
with the optic 12. Flexible member 14 extends outwardly

from optic 12 sufficiently so that the distal end regilon
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16 1is in contact with the inner peripheral wall of the
posterior capsular bag when the IOL 10 1s 1mplanted in the
eye. ‘ ,
The bptic 12 may be constructed of rigid
biocompatible materials, such as polymethyl methacrylate
(PMMA), or flexible, deformable materials, such as
silicone polymeric materials, acrylic polymeric materials,
hydrogel polymeric materilals and the like, which enable
the optic 12 to be rolled or folded for insertion through ‘
a small incision into the eye. Although the optic 12 as
shown is a refractive lens body, the present IOLs can
include a diffractive lens body and such embodiment 1s
included within the scope of the present invention.
Optic 12 is prescribed for the wearer of IOL 10 with
a2 baseline or far (distance) diopter power for infinity
reduced by 1.5 diopters. This baseline diopter power of

optic 12 results in the wearer of IOL 10 experiencing

relative myopia when viewing a far or distant object with

+rhe IOL at a neutral resting state or position of the eye.

gSuch neutral resting state of the eye is approximately as

shown 1n Fig. 3.

The flexible member 14, as shown, 1s integral
(unitary) with and circumscribes the optic 12.
Alternately, flexible member 14 can be mechanically or
otherwise physically coupled to optic 12 and/or may not
circumscribe the optic. For example, the flexible member
may only partially circumscribe the optic, and such
embodiment is included within the scope of the present
invention. The flexible member 14 may be constructed of
rhe same or different biocompatible materials as optic 12.
The .flexibility of flexible member 14 is sufficient to
facilitate the bidirectional axial wmovement, that 1s
bidirectional movement along the optical axis 30 (Fig. 2)
of the optic 12 in the eye, as is described hereinafter.

As shown in Fig. 2, flexible member 14 includes
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intermediate portion 19 which has sufficient springiness
to be able to flex or vault between first and second
positions, as 1is described herelnafter. The flexible
member 14 preferably '.is deformable, 1in much the same
manner as optic 12 is deformable, to facilitate passing
IOL. 10 through a small incision 1into the eye. The
material or materials of construction from which flexible
member is made are chosen to provide the flexible member
with the desired degree of flexibility, springiness and/or
deformability to meet the needs of the particular
application involved. ‘

The IOL_lO can be inserted into the capsular bag of

a mammalian eye using conventional equipment and

techniques, for example, after the natural crystalline

lens of the eye is removed, using a phacoemulsification
technique. The IOL 10 preferably is rolled or folded
prior to insertion into the eye, and is inserted through
a2 small incision, on the order of about 3.2 mm, into the
eye and is located in the eye 40, as shown in Fig. 3.
The IOL 10 in the eye 40, as shown 1in Fig. 3, 18
located in a resting position in the capsular bag 42 with
the eye 1n approximately a neutral resting state.
Although this initial positioning of IOL 10 in the eye 40

is preferred, it is important that the IOL be positioned

so that the optic 12, in cooperation with the eye, can be
moved bbth anteriorly and posteriorly in the eye from the
resting position of the IOL to provide positive
accommodation and negative accommodation, respectively.
Over time, after the IOL 10 is implanted i1n eye 40, the
resting position of the IOL may gradually adjust to a
position at which the eye is approximately i1n a neutral
resting state. The initial'positioning of IOL 10 1in eye

40 is not critical in the present invention. This is in

direct contrast to the prior art accommodating IOLs noted

previously in which the IOL is required to be located in
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the posterior-most position in the eye under 'rest oxr
resting conditions.

The distal end region 16 of flexible member 14 is 1in
contact with the interior wall 45 of the capsular bag 42.
Over time, the distal end region 16 of the flexible member
14 may recome affixed to the capsular bag 42, although
this is not necessary to obtain benefits in accordance
with the present invention. In the resting position, the
flexible member 14 is in an unflexed condition or state,
substantially as shown in Fig. 2.

The IOL 10 should be sized to facilitate the movement
of the optic 12 in response to the action of ciliary
nuscle 46 and zonules 44. For example, if the optic 12 1is
roo large, the ciliary muscle 46 and zonules 44 will be
inhibited from effectively COntraCting/félaXing so that
the amount of accommodating movement will be unduly
restricted. Of course, if the IOL 10 is too small, the
optic 12 will be ineffective tO focus light on the retina
of the eye 40, may cause glare and/or the flexible member
14 may not cooperate with.the eye to effect the desired
amount of accommodating movement. If the IOL 10 1is to be
included in an adult human eve, the optic 12 preferably
has a diameter in the range of about 3.5 mm to about 7 mm,
and the IOL has an overall maximum diameter, with the

flexible member 14 in the unflexed state, in the range of

about 8 mm to about 12 mm.

The zonules 44 of the ciliary muscle 46 are effective
to move the capsular bag 42 and the IOL 10 included
rherein both anteriorly and posteriorly. Thus, further
relaxation of the ciliary muscle 46 causes the zonules 44
o move the capsular bag 42 and the IOL 10 posteriorly
into a posterior position, as shown 1n Fig. 4. This
action of ciliary muscle 46 and zonules 44 causes flexible
member 14 to flex or vault into a posterior position, as

shown in Fig. 4, which enhances or increases (amplifies)
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the amount of posterior movement of optic 12. This
posterior vaulting action of flexible member 14 increases
rhe amount of negative (distance) accommodating movement
of optic 12 relative to a similar IOL in which the

5 flexible member does not include an intermediate portion,
for example, such as intermediate portion 19, capable of
fléxing or vaulting. In effect, IOL 10 achieves increased
accommodating axial movement because of such flexing or
vaulting.

10 With IOL 10 in the posterior position, as shown 1in

Fib. 4, far away or distant objects are brought into

focus.

If a near object is to be viewed, the ciliary muscle
46 contracts or constricts causing the zonules 44 to mdve
15  the capsular bag 42 and the IOL 10 included therein
anteriorly relative to the rest position, as shown in Fig.
5. This action of ciliary muscle 46 and zonules 44 causes
flexible member 14 to flex or wvault into an anterior
position, shown in Fig. 5, which enhances or 1lncreases
20 (amplifies) the amount of anterior movement of optic 12.
This anterior vaulting action of flexible member 14
increases the amount of positive (near) accommodating
movement of optic 12 relative to a similar IOL in which
rhe flexible member does not include an intermedilate
25 portion capable of flexing or vaulting. In effect, IOL 10
achieves increased accommodating movement because of such
flexing or vaulting. This anterior movement of optic 12
provides near focus accommodation to allow the near object

to be viewed. |
30 The present IOL 10 has the ability, in cooperation
with the eye, to move both posteriorly and anteriorly in
the eye, to provide for both distance focus " and near
focus, respectively. This bidirectional movement of IOL
10 advantageously occurs in response to action of the

35 ciliary muscle 46 and =zonules 44 which action is

e e a_a
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substantially similar to that which effects accommodation
in an eye having a natural crystalline lens. Thus, the
ciliary muscle 46 and zonules 44 require little, 1f any,
retraining to function in accordance with the present
invention. The flexible member 14, as described herein,
preferably 1is sufficiently flexible toO facilitate or even
enhance or accentuate the axial movement of the IOL 10
caused by the action of the ciliary muscle 46 and zonules
44 to  provide increased  positive and negative
accommodation. |

70, 10 is such that the amount of positive or near

accommodation preferably is in the range of about 1 to

about 2.5 or about 3.5 diopters and the amount of negative

or distance accommodation preferably 1s in the range of

about 1 to about 2 diopters.

Figs. 6 and 7 illustrates an additional IOL, shown
generally at 110, in accordance with the present
invention. Except as expressly described herein,
additional IOL 110 is structured and functions similarly
to IOL 10. Components of IOL 110 which correspond to
componentS'of I0L 10 are indicated by the same reference
numeral increased by 100. .

The primary difference between 1OL 110 and IOL 10
relates to the configuration of flexible member 114. 1In
particular, as best shown in Fig. 7, flexible member 114
has a substantially flat general configuration, as opposed
to the bowed (unflexed) configuration of flexible member
14 .

Flexible member 114 includes a region 60 of reduced
rhickness which circumscribes the optic 112. Region 60,
which has a generally rounded sidewall in cross-section
(Fig. 7), in effect, operates tO provide flexibility to
flexible member 114. Ssuch flexibility facilitates the

axial movement of the optic 112 along axis 130 in the eye.




CA 02355940 2001-06-15

WO 00/35379 PCT/US99/29097

10

15

20

29

30

35

N AT AR VO ST 4
T N TRAFT I VST MR D R 7L v il e vy by chL e e S O Ay, g, A A I S A, A A e A A e A S S

14

In the eye, IOL 110 moves bidirectionally 1in response
+o the action of the ciliary muscle 46 and zonules 44 in
-much the same manner as does IOL 10. The flexible member
114 does not have the ability to flex or vault as much as
flexible member 14, as shown in Figs. 4 and 5. Therefore,
the range of accommodating movement of IOL 110 is somewhat
ljess than the range of accommodating movement of IOL 10.

Fig. 7A is an illustration of an IOL 210, similar to
I0L 110, in accordance with the present invention. Except
as expressly described herein, IOL 210 1is structured and
functions similarly to IOL 110. Components of IOL 210
which correspond to components of IOL 110 are indicated by
the same reference number increased by 100. '

The primary difference between IOL 210 and IOL 110
+relates to the configuration of the region 160 of reduced
thickness which circumscribes the optic 212. Thus,
flexible member 214 1includes region 160 which has
straight, mutually angled (intersecting) sidewalls in
cross-section (Fig. 7A), as opposed to the rounded
sidewall of region 60.

Region 160 operates to provide flexibility to
flexible member 214. Such fflexibilit'y facilitates the
axial movement of the optic 212 along axis 230 in the eye.,
In the eye, IOL 210 moves bidirectionally in response to
rhe action of the ciliary muscle. 46 and zonules 44 1in much
the same manner as does IOL 10. '

The regions 60 and 160 can be considered hinges. Of
course, other configurations, for example, other hinge
configurations, which provide the desired degree of
flexibility to the flexible members can be used and are
included within the scope of the present invention.

Fig. 8 illustrates a further IOL, shown generally at
310, in accordance with the present invention. Except as
expressly described herein, further IOL 310 is structured

and functions similarly to IOL 10. Components of IOL 310

AN = 4"
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which correspond to components of IOL 10 are indicated by
the same reference number increased by 300.

The primary difference between IOL 310 and IOL 10
relates to the construction of flexible member 314. 1In
particular, flexible member 314 1includes a series of
sections 70 of reduced thickness which extend around the
periphery of optic 312. These sections 70 of reduced
thickness provide desired flexibility to flexible member
314 to facilitate the posterior and anterior movement of
optic 312 in the eyve. In the eye, IOL 310 functions
similarly to IOL 10 in providing both positive and
negative focus accommodation.

The present invention provides bidirectional
accommodating IOLs and methods for obtaining bidirectional
accommodation using such IOLs. Bidirectional
accommodation, as described herein, provides for both
controlled positive accommodation and controlled negative
accommodation. The overall extent of accommodation 1is
often 1increased, for example, 7relative O previous
accommodating IOLs.

While this invention has been described with respect
to various specific examples and embodiments, it 1is to be
understood that the invention is not limited thereto and
that it can be variously practiced within 'the scope of the
following claims. .
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What i1is Claimed is:
1. An intraocular lens comprising:

an optic structured and adapted to focus 1light
toward a retina of an eye, the optic having a far wvision

correction power for infinity reduced by a diopter power

increment; and

a movément assembly coupled to the optic and
structured and adapted to cooperate with the eye to move
the optic anteriorly in the eye and posteriorly 1n the eye
to effect positive accommodating movement of the optic and

negative accommodating movement of the optic, respectively.

2. The intraocular lens of claim 1 wherein the optic
has a far vision correction power for infinity reduced by a
diopter power increment in a range of more than 0.5 to

3.5 diopters.

3. The intraocular lens of claim 1 wherein the optic
has a far vision correction power calculated for 1infinity

and reduced by a diopter power increment 1n a range of 1 to

2 diopters.
4 . The intraocular lens of claim 1 wherein the
movement assembly, 1in cooperation with the eye, 1is

structured and adapted to provide an amount of positive
accommodation in a range of 1 to 3.5 diopters, and an
amount of negative accommodation 1in a range of 1 to 3

diopters.
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5. The intraocular 1lens of c¢laim 1 which 1is

deformable for insertion through a small incision 1in the

eye.

6. The intraocular lens of c¢laim 1 wherein the optic
has a diameter in the range of 3.5 mm to 7 mm and the

intraocular lens has an overall diameter in the range of

8 mm to 12 mm.

7. The intraocular 1lens of claim 1 wherein the
movement assembly is structured and adapted to be affixed

to a capsular bag of the eye including the intraocular

lens.

8. The intraocular 1lens of c¢laim 1 wherein the
movement assembly circumscribes the optic, and comprises a
member including a proximal end region coupled to the optic
and a distal end region extending away from the optic and
structured and adapted to contact a capsular bag of the

eve.

9. The intraocular: lens of claim 8 wherein the
movement assembly is flexible so as to facilitate movement
of the optic relative to the distal end region of the

movement assembly upon being acted upon by the eye.

10. The intraocular 1lens of claim 8 wherein the
movement assembly includes a plurality of spaced apart

portions of reduced thickness.

11. The intraocular 1lens of claim 8 wherein the

movement assembly includes a hinge assembly positioned

between the proximal end region and the distal end region.



CA 02355940 2006-10-12

18

12. The intraocular lens of c¢laim 11 wherein the

hinge assembly includes a region of reduced thickness

circumscribing the optic.

13. An intraocular 1lens for the correction of

presbyopilia comprising:

an optic structured and adapted to focus 1light

toward a retina of an eye;

movement means comprising a contact member

including a proximal end region coupled to the optic and a
distal end region extending away from the optic, the
contact member structured and adapted to contact a capsular

bag of the eye and, upon exertion of force on the contact
member by the eye, to bidirectionally move the optic such
that an amount of positive accommodation in the range of
about 1 to about 3.5 diopters, and an amount of negative

accommodation in the range of about 1 to about 3 diopters

can be provided.

14. The intraocular 1lens of claim 13 wherein the
optic has a far vision correction power for infinity

reduced by a dioptic power increment in a range of more

than 0.5 to 3.5 diopters.

15. The intraocular 1lens of claim 13 wherein the

optic has a far vision correction power which results 1in

myopia at a neutral resting state of the eye.

16. The intraocular lens of c¢laim 13 wherein the

movement means circumscribe the optic.
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17. The intraocular 1lens of c¢laim 13 wherein the
optic has a diameter in the range of 3.5 mm to 7 mm and the
intraocular lens has an overall diameter 1in the range of

8 mm to 12 mm.
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