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MOVEABLE INTRAOCULAR LENS

Cross Reference to Related Application

This application claims the benefit of U.S.
Provisional Application 60/131/913 filed April 30, 1999
and entitled MOVEABLE INTRAOCULAR LENS.

Background of the Invention

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

The human eye includes an anterior chamber between
the cornea and iris, a posterior chamber, defined by a
capsular bag, containing 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 focusing
light rays entering the eye on the retina.

After the natural crystalline lens is 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.
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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. The disclosure of each of these
patents is incorporated herein by reference. These lenses
are biased to be located in the posterior-most position in
the eye under rest or resting conditions. When near focus
is desired, the ciliary muscle contracts and the lens
moves forwardly (positive accommodation). In the absence
of ciliary muscle contraction, the lens moves rearwardly
to its posterior-most resting position. Because of this
posterior bias and the configuration of the lens, the
posterior wall of the capsular bag is subjected to a
substantial degree of stretching when the lens is in the
posterior-most position. One problem that exists with
such IOLs is that they often cannot move sufficiently to
obtain the desired accommodation.

It would be advantageous to provide IOLs adapted for
accommodating movement which can achieve an acceptable
amount of accommodation with reduced risk of damaging the

capsular bag.

Summary of the Invention

New accommodating IOLs have been discovered. The
present accommodating IOLs take advantage of the ability
of the eye to move the present IOLs sufficiently, for
example, as a result of zonular tension acting on the
capsular bag of the eye. The present IOLs effectively
reduce detrimental stretching of the capsular bag even
with the lens in the posterior-most position in the eye.
Moreover, the present IOLs allow the capsular bag to

retain sufficient elasticity to change its diameter, in
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particular its equatorial diameter, sufficiently to
provide the desired degree of accommodation. In addition,
the present lenses preferably are configured to
advantageously increase the amount of accommodating
movement achieved as a result of elasticity of the
capsular bag and the action of the ciliary muscle. The
present IOLs are straightforward in construction, can be
implanted or inserted into the eye using systems and
procedures which are well known in the art and function
effectively with little or no additional treatments or
medications being required.

In general, the present IOLs comprise an optic
adapted to focus light toward a retina of an eye; and a
movement assembly coupled to the optic and adapted to
cooperate with the eye to effect accommodating movement of
the optic. The movement assembly preferably
circumscribes, more preferably substantially completely
circumscribes, the optic and comprises a member including
a proximal end portion coupled to the optic and a distal
end portion extending away from the optic and adapted to
contact the capsular bag of the eye. The movement
assembly circumscribing the optic very effectively
enhances the degree to which the elasticity of the
capsular bag and the action of the ciliary muscle acting
on the zonules and the capsular bag causes accommodating
movement of the optic. Preferably, the movement assembly
is adapted to <cooperate with the eye to effect
accommodating movement of the optic upon radial, for
example, diametrical, compression by the capsular bag of
the eye.

In a very useful embodiment, the optic has a far
vigsion correction power, more preferably a far vision
correction power for infinity, in the unaccommodated

state. Thus, with the IOL located in the posterior-most
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position, distant objects can be easily and accurately
viewed.

Preferably, the movement assembly is positioned
relative to the optic so that, with the IOL at rest, for
example, in the eye, the optic vaults anteriorly of the
distal end region of the movement assembly. This anterior
vaulting feature reduces the risk of detrimental posterior
stretching of the capsular bag with the IOL located in the
posterior-most position in the eye. Thus, in this
posterior-most position, the optic of the IOL may contact
the capsular bag but, because of the anterior vaulting,
causes a reduced amount of posterior stretching of the
capsular bag relative to a similar IOL without the
anterior vaulting feature located in the posterior-most
position. The anterior vaulting feature, in addition, is
effective in at least assisting in increased amounts of
accommodating movement, again relative to a similar IOL
without such anterior vaulting feature.

The present IOLs preferably are sized to fit the
capsular bag of the eye in the unaccommodated state
substantially without stretching the capsular bag. Proper
sizing of the IOL facilitates enhanced accommodating
movement of the IOL in the eye.

Because of the size and configuration of the present
IOLs, such IOLs preferably provide an amount of axial
movement anteriorly in the eye in the range of about 0.5
or about 1.5 mm to about 2.0 mm with about 1.0 mm of
reduction in the equatorial diameter of the capsular bag.

In one very useful embodiment, the optic of the IOL
has a diameter in the range of about 3.5 mm to about 7 mm,
more preferably about 5 mm to about 6 mm. The overall
diameter of the present IOLs preferably is in the range of
about 8 mm to about 11 mm or about 12 mm.

The movement assembly may be adapted to be affixed to
the capsular bag of the eye including the IOL.
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The movement assembly preferably is sufficiently
flexible to facilitate movement of the optic relative to
the distal end region of the movement assembly being acted
upon by the eye. The movement assembly may include a
hinge assembly positioned proximally of the distal end
region of the movement assembly. Such hinge assembly is
effective in facilitating the accommodating movement of
the optic in the eye. The hinge assembly may include one
or more regions of reduced thickness, for example,
circumscribing the optic. These reduced thickness regions
are effective to provide a desired degree of flexibility
to the movement assembly. The movement assembly may have
a minimum thickness at the proximal end region and a
maximum thickness at the distal end region. In one
embodiment, the wmovement assembly includes no hole or
holes passing through, for example, axially through, the
movement assembly.

In a very useful embodiment, the distal end region of
the movement assembly includes a peripheral edge
configured to inhibit cell growth from the eye in front of
or in back of the intraocular lens. In a particularly
useful embodiment, the movement assembly has an anterior
face and an opposing posterior face with the peripheral
edge being between these two faces. The intersection of
the peripheral edge and at least one of the anterior face
and the posterior face forms a peripheral corner located
at a discontinuity between the peripheral edge and the
intersecting face. Cell growth from the eye in front of
or in back of the movement assembly preferably is more
inhibited relative to a substantially identical
intraocular lens without the peripheral corner.

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



WO 00/66040 PCT/US00/11731

10

15

20

25

30

6

present invention, as described herein. The IOL is placed
into the eye, for example, in the capsular bag of the eye,
using equipment and techniques which are conventional and
well known in the art. The IOL 1is placed in the
unaccommodated position in the eye. In one embodiment,
the placing step is effective so that the optic of the IOL
is radially, e.g., diametrically, compressed by the
capsular bag, for example, by the elasticity of the
capsular bag, of the eye to effect accommodating movement
of the optic of the IOL. No treatments or medications,
for example, to paralyze the 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 is
placed in the eye, and after a normal period of recovery
from the surgical procedure, the IOL, in cooperation with
the eye, provides the mammal or human wearing the IOL with
near focus accommodation. In the unaccommodated state,
the IOL provides the mammal or human wearing the IOL with
far vision correction.

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
invention are set forth in the following description and
claims, particularly when considered in conjunction with
the accompanying drawings in which like parts bear like

reference numerals.

Brief Description of the Drawings

Fig. 1 is a fragmentary sectional view of an eye in

which an IOL in accordance with the present invention has
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been implanted, with the lens being located in a posterior
rest position in the eye.

Fig. 2 is a fragmentary sectional view of an eye in
which the IOL of Fig. 3 has been implanted, with the lens
being located in an intermediate position in the eye.

Fig. 3 is a fragmentary sectional view of an eye in
which the IOL of Fig. 3 has been implanted with the lens
being located in an anterior position in the eye.

Fig. 4 is a perspective view of the IOL shown in Fig.
1 in the rest position.

Fig. 5 is a cross-sectional view taken generally
along line 5-5 of Fig. 4.

Fig. 6 1is a partial cross-sectional view of an
alternate embodiment of an IOL in accordance with the
present invention.

Fig. 7 is a partial cross-sectional view of an
another embodiment of an IOL in accordance with the
present invention.

Fig. 8 1is a cross-sectional view taken generally
along arc 8-8 of Fig. 5.

Fig. 9 is a cross-sectional view taken generally
along arc 9-9 of Fig. 6.

Fig. 10 is a cross-sectional view taken generally

along arc 10-10 of Fig. 7.

Detailed Description of the Drawings

Referring now to Figs. 1 to 5, 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 member 14, which fully or completely
circumscribes the lens body. Member 14, which includes no
through holes, has a proximal end portion 16 which is
coupled to the optic 12 at optic periphery 18. Member 14
extends radially outwardly to a distal end region 20
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including a peripheral edge 22, which extends between the
anterior surface 24 and the posterior surface 26 of member
14. Although it is not essential, member 14 can be, and
preferably is, integral or unitary with the optic 12.
Member 14 extends outwardly from optic 12 sufficiently so
that the distal end region 20 is in contact with the inner
peripheral wall of the posterior capsular bag when the IOL
10 is implanted in the eye. As best seen in Fig. 5, when
IOL 10 is at rest, the optic 12 is positioned or vaulted
anteriorly relative to the distal end region 20 of member
14. 1In other words, the anterior surface 23 of optic 12
is anterior of the anterior surface 24 of member 14 at
distal end region 20 and/or the posterior surface 25 of
the optic is anterior of the posterior surface 26 of the
member at the distal end region.

The optic 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 materials 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 is
included within the scope of the present invention.

Optic 12 is prescribed for the wearer of IOL 10 with
a baseline or far (distance) diopter power for infinity.

The member 14, as shown, is integral (unitary) with
and circumscribes the optic 12. Alternately, member 14
can be mechanically or otherwise physically coupled to
optic 12. The member 14 may only partially circumscribe
the optic, and such embodiment is included within the
scope of the present invention. The member 14 may be
constructed of the same or different biocompatible

materials as optic 12, and preferably is made of polymeric
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materials, such as polypropylene, silicone polymeric
materials acrylic polymeric materials and the 1like.
Member 14 has sufficient strength or rigidity to be
effective to transfer the force from the capsular bag of
the eye to move the optic 12 axially in the eye to effect
accommodation. Such strength or rigidity is enhanced by
employing a solid member 14, that is a member having no
axial through hole or holes, for example, perforations.
The member 14 preferably is deformable, in much the same
manner as optic 12 is deformable, to facilitate passing
IOL 10 through a small incision into the eye. The
material or materials of construction from which member 14
is made are chosen to provide the member with the desired
mechanical properties, e.g., strength, and/or
deformability, to meet the needs of the particular
application involved.

The IOL 10 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
a small incision, on the order of about 3.2 mm, into the
eye and is located in the eye 40, as shown in Figs. 1 to
3.

The IOL 10 in the eye 40, as shown in Fig. 1, is
located in a posterior position in the capsular bag 42
with zonules 42 under tension. The configuration of IOL
10, in particular with regard to the anterior vaulting of
the optic 12, allows the IOL to be in the posterior-most
position in the eye with the optic in close proximity to
or even contacting the posterior capsule 44. However, in
the posterior-most position the IOL 10 does not cause

substantial stretching of the posterior capsule 44. The
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natural elasticity of the capsular bag preferably is
substantially maintained and is effective in providing
accommodating movement of the IOL 10.

The IOL 10 is positioned so that the optic 12, in
cooperation with +the eye 40, can be moved axially,
substantially along optical axis 39 in the eye to provide
accommodation.

The distal end region 20 of member 14 is in contact
with the interior wall 46 of the capsular bag 44. Over
time, the distal end region 20 of the member 14 may become
affixed to the capsular bag 44, although this is not
necessary to obtain benefits in accordance with the
present invention. The member 14, in the eye 40,
cooperates with the eye to effect accommodating movement
of the optic 12, preferably upon radial, such as
diametrical, compression of the IOL 10 by the elastic
capsular bag 44 of the eye.

The IOL 10 should be sized to facilitate the movement
of the optic 12 in response to the action of ciliary
muscle 48 and zonules 42. For example, if the optic 12 is
too large, 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
is to be included in an adult human eye, the optic 12
preferably has a diameter in the range of about 3.5 mm to
about 7 mm, more preferably in the range of about 5 mm to
about 6 mm. and the IOL has an overall maximum diameter,
with the member 14 in the unflexed or at rest state, in
the range of about 8 mm to about 11 mm or about 12 mm.

The zonules 42 and the ciliary muscle 48 are
effective to reduce or increase the equatorial diameter of

the capsular bag 44 and thereby move the IOL 10 included
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in the bag anteriorly or posteriorly, respectively. Thus,
relaxation of the ciliary muscle 46 causes the zonules 44
to increase the equatorial diameter of the capsular bag
44, resulting in IOL 10 moving posteriorly into a
posterior position, as shown in Fig. 1.

With IOL 10 in the posterior position, as shown in
Fig. 1, far away or distant objects are brought into
focus.

If a near object is to be viewed, the ciliary muscle
48 contracts or constricts causing a reduction in the
tension of the zonules 42, which allows the equatorial
diameter of the capsular bag 44 to reduce. The IOL 10 is
thereby diametrically compressed and moved anteriorly, as
shown in Fig. 3. Without wishing to limit the invention
to any particular theory of operation, it is believed that
the caspular bag 44 has or retain sufficient elasticity to
act directly on the IOL 10 to comrpess the IOL 10 and move
the IOL 10 anteriorly. This action of ciliary muscle 48,
zonules 42 and capsular bag 44 causes member 14 to flex or
vault into an anterior position, shown in Fig. 3, which
enhances or increases (amplifies) the amount of anterior
movement of optic 12. This anterior vaulting action of
member 14, together with the anterior vaulting of optic
12, increases the amount of positive (near) accommodating
movement of optic 12 relative to a similar IOL in which
the member does not include an intermediate 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.

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
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focus, respectively. This movement of IOL 10
advantageously occurs in response to action of the ciliary
muscle 48, zonules 42 and capsular bag 44 which action is
substantially similar to that which effects accommodation
in an eye having a natural crystalline lens. Thus, the
ciliary muscle 48, zonules 42 and capsular bag 44 require
little, if any, retraining to function in accordance with
the present invention. The member 14, as described
herein, preferably is effective to facilitate or even
enhance or accentuate the axial movement of the IOL 10
caused by the action of the ciliary muscle 48, zonules 44
and capsular bag 44 to provide increased degree of
accommodation.

IOL 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 or more. Looked at from
another perspective, the configuration and sizing of IOL
10 is effective to provide an amount of axial movement
anteriorly in the eye in a range of about 0.5 mm or about
1.5 mm to about 2.0 mm or about 2.5 mm with about 1 mm of
reduction in the equatorial diameter of the capsular bag
44 caused by the action of the ciliary muscle 48 and
zonules 42. This amount of axial movement is based on an
initial position of the IOL 10 in the posterior position,
as shown in Fig. 1.

As best shown in Fig. 8, the intersections of
peripheral edge 22 with the anterior face 24 and posterior
face 26 of member 14 also are at substantially 90°
relative to the optical axis of the IOL 10. These sharp
corners 41 and 43, which involve substantial
discontinuities, rather than continuous or curved
transitions, between the peripheral edge 22 and anterior
face 24 and posterior face 26, respectively, have been

found to be effective in inhibiting or retarding cell
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migration or growth from the eye onto or over the optic 12
of the IOL 10.

Figs. 6 and 9 illustrate 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 IOL 10 are indicated by the same reference
numeral increased by 100.

One primary difference between IOL 110 and IOL 10
relates to the configuration of member 114. In
particular, as best shown in Fig. 6, member 114 is
configured in a tapered manner so that the proximal end
region 116 has a minimum thickness and distal end region
120 has a maximum thickness. This tapered configuration
of member 114 is effective in a manner similar to region
30 of IOL 10 to cause flexing of the IOL 110, particularly
with the equatorial diameter of the capsular bag being
reduced. This tapered configuration of member 114 can be
considered substantially equivalent to the member 14
including the reduced thickness region 30. Both of these
configurations can be looked at as including a hinge
located in proximity to the proximal end regions 16 and
116 of members 14 and 114, respectively.

An additional difference between IOL 110 and IOL 10
has to do with the configuration of peripheral edge 122.

With specific reference to Fig. 9, peripheral edge
122 includes a first portion 70 which is concave relative
to the optical axis of IOL 110. Peripheral 122 also
includes a second portion 72 which is convex relative to
the optical axis of IOL 110. Thus, the curvature of the
peripheral edges of the present IOLs, for example,
peripheral edge 122 of IOL 110, can be relatively complex.

In addition, the peripheral edge 122 intersects anterior
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face 124 of member 114 at peripheral corner 74 at an angle
of about 90°. Similarly, peripheral edge 122 intersects
the posterior face 126 of member 114 at posterior
peripheral corner 76 at an angle of about 90°. The
peripheral anterior corner 74 and peripheral posterior
corner 76 are effective in inhibiting or retarding cell
migration or growth from the eye onto or over the optic
112.

Other peripheral edge configurations may be employed
to inhibit or retard the migration of cells from the eye
onto the optic of the IOL. For example, the peripheral
edge can include a champhered portion intersecting the
anterior face of the member, preferably at a
discontinuity, an intermediate portion extending outwardly
and posteriorly from the champhered portion at an angle
other than parallel to the central optical axis of the
optic, and a flat or posterior portion extending from the
intermediate portion and intersecting the posterior face
of the member, preferably at a discontinuity. This flat
portion advantageously is parallel to the central optical
axis of the optic.

Figs. 7 and 10 illustrate an alternate embodiment of
an IOL in accordance with the present invention. This IOL
is shown generally at 210. Except as expressly described
herein, IOL 210 is structures and functions substantially
similarly to IOL 10. Components of IOL 210 which
correspond to components of IOL 10 are indicated by the
same reference numeral increased by 200.

One primary difference between IOL 210 and IOL 10
relates to the configuration of member 214. In
particular, as best shown in Fig. 7, member 214 includes
an area 80 of reduced thickness in proximity to the
proximal end region 216 of member 214. The difference
between area 80 and area 30 of member 14 involves the

straight walls of area 80 versus the rounded or curved
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wall of area 30. Thus, member 214 includes region 80
which has straight, mutually angled (intersecting) side
walls in cross-section (Fig. 6), as opposed to the rounded
side wall of region 30.

Region 80 operates to provide the hinge feature to
member 214 and IOL 210. Such feature facilitates the
axial movement of the optic 212. In addition, IOL 210
moves in response to the action of the ciliary muscle 48
and zonules 42 in much the same manner as does IOL 10.

The regions 30 and 80 can be considered hinges. Of
course, other configurations, for example, other hinge
configurations, which provide the desired degree of
movement to the members, can be used and are included
within the scope of the present invention.

In addition, IOL 210 includes a peripheral edge 222
which is concave throughout relative to the optical axis
of the IOL 210. The intersections of peripheral edge 210
and the anterior face 224 of member 214 occurs at an
anterior peripheral corner 82 similarly the intersection
between the peripheral edge 222 and the posterior face 226
of member 214 occurs at a posterior peripheral corner 84.
The configuration of peripheral edge 222 and the
peripheral corners 82 and 84 inhibit or retard the
migration or growth or cells from the eye onto the optic
212 of IOL 210,

The present invention provides accommodating IOLs and
methods for obtaining accommodating using such IOLs. The
present IOLs are configured to reduce the stretching of
the capsular bag, to maintain the elasticity and/or
integrity of the capsular bag, to enhance the
effectiveness of the eye, in particular the ciliary muscle
and zonules in effecting accommodating movement of the IOL
in the eye and to inhibit or retard cell growth from the
eye onto the object of the IOL. These benefits are
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obtained with IOLs which are straightforward 1in
construction, relatively easy to manufacture and insert
into the eye and which are effective to provide
accommodation for long term use.

5 While this invention has been described with respect
to various specific examples and embodiments, it is 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 is Claimed is:

1. An intraocular lens comprising:

an optic adapted to focus light toward a retina
of an eye, the optic having a far vision correction power;

a movement assembly coupled to the optic and
adapted to cooperate with the eye to effect accommodating
movement of the optic upon radial compression by a
capsular bag of the eye, 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 adapted to

contact the capsular bag of the eye.

2. The intraocular lens of claim 1 wherein the
movement assembly is positioned relative to the optic so
that, with the intraocular lens at rest, the optic vaults
anteriorly of the distal end region of the movement
assembly.

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

the unaccommodated state.

4. The intraocular lens of claim 2 wherein the
distal end region of the movement assembly includes a
peripheral edge configured to inhibit cell growth from the

eye in front of or in back of the intraocular lens.

5. The intraocular lens of claim 1 sized to provide
an amount of axial movement anteriorly in the eye in a
range of about 0.5 mm to about 2.0 mm with about 1 mm of

reduction in an equatorial diameter of the capsular bag.
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6. The intraocular 1lens of c¢laim 1 which is
deformable for insertion through a small incision in the

eye.

7. The intraocular lens of claim 1 wherein the
movement assembly is sufficiently flexible to facilitate
movement of the optic relative to its distal end region

upon being acted upon by the eye.

8. The intraocular lens of claim 7 wherein the
movement assembly has a minimum thickness at the proximal
end region and a maximum thickness at the distal end

region.

9. The intraocular lens of claim 1 wherein the
movement assembly includes a hinge assembly positioned

proximally of the distal end region.

10. The intraocular lens of claim 9 wherein the
hinge assemblybincludes a region of reduced thickness

circumscribing the optic.

11. An intraocular lens comprising:

an optic adapted to focus light toward a retina
of an eye; and

a movement assembly coupled to the optic and
adapted to cooperate with the eye to effect accommodating
movement of the optic upon radial compression by a
capsular bag of the eye, 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 adapted to
contact the capsular bag of the eye, the movement assembly
is positioned relative to the optic so that, with the
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intraocular lens at rest, the optic vaults anteriorly of

the distal end region of the movement assembly.

12. The intraocular lens of claim 11 wherein the
optic has a far vision correction power for infinity in

the unaccommodated state.

13. The intraocular lens of claim 11 wherein the
distal end region of the movement assembly includes a
peripheral edge configured to inhibit cell growth from the

eye in front of or in back of the intraocular lens.

14. The intraocular 1lens of claim 11 sized to
provide an amount of axial movement anteriorly in the eye
in a range of about 0.5 mm to about 2.0 mm with about 1 mm
of reduction in an equatorial diameter of the capsular

bag.

15. The intraocular lens of claim 11 wherein the
optic has a diameter in the range of about 3.5 mm to about
7 mm and the intraocular lens has an overall diameter in

the range of about 8 mm to about 11 mm.

16. The intraocular lens of claim 11 wherein the
movement assembly is adapted to be affixed to a capsular

bag of the eye including the intraocular lens.

17. The intraocular lens of claim 11 wherein the
movement assembly includes a hinge assembly positioned

proximally of the distal end region.

18. The intraocular lens of claim 11 wherein the

movement assembly has a minimum thickness at the proximal
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end region and a maximum thickness at the distal end

region.

19. An intraocular lens comprising:

an optic adapted to focus light toward a retina
of an eye; and

a movement assembly coupled to the optic and
adapted to cooperate with the eye to effect accommodating
movement of the optic, 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 adapted to contact a
capsular bag of the eye, the distal end region of the
movement assembly includes a peripheral edge configured to
inhibit cell growth from the eye in front of or in back of

the intraocular lens.

20. The intraocular lens of claim 19 wherein the
movement assembly has an anterior face and an opposing
posterior face with a peripheral edge between the faces,
the intersection of the peripheral edge and at least one
of the anterior face and the posterior face forms a
peripheral corner located at a discontinuity between the

peripheral edge and the intersecting face.

21. The intraocular lens of claim 20 wherein cell
growth from the eye in front of or in back of the
intraocular 1lens is more inhibited relative to a
substantially identical intraocular lens without the

peripheral corner.

22. The intraocular lens of claim 19 wherein the
optic has a far vision correction power for infinity in

the unaccommodated state.
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23. The intraocular 1lens of claim 19 sized to
provide an amount of axial movement anteriorly in the eye
in a range of about 0.5 mm to about 2.0 mm with about 1 mm
of reduction in an equatorial diameter of the capsular
5 bag.

24. The intraocular 1lens of claim 19 which is
deformable for insertion through a small incision in the

eye.

25. The intraocular lens of claim 19 wherein the
movement assembly includes a hinge assembly positioned

proximally of the distal end region.

26. A method for inserting an intraocular lens in an

eye, the method comprising:
providing an intraocular lens of claim 1; and
placing the intraocular lens in the capsular bag
of the eye so that the eye effectively cooperates with the
intraocular lens to move the optic of the intraocular lens
anteriorly in the eye to provide for positive focus

accommodation.

27. The method of claim 26 wherein the placing step
is effective so that the intraocular lens is radially
compressed by the capsular bag of the eye to effect
accommodating movement of the optic of the intraocular

lens.

28. A method for inserting an intraocular lens in an

eye, the method comprising:
providing an intraocular lens of claim 11; and
placing the intraocular lens in the capsular bag

of the eye so that the eye effectively cooperates with the
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intraocular lens to move the optic of the intraocular lens
anteriorly in the eye to provide for positive focus

accommodation.

29. The method of claim 28 wherein the placing step
is effective so that the intraocular lens is radially
compressed by the capsular bag of the eye to effect
accommodating movement of the optic of the intraocular

lens.

30. A method for inserting an intraocular lens in an

eye, the method comprising:
providing an intraocular lens of claim 19; and
placing the intraocular lens in the capsular bag
of the eye so that the eye effectively cooperates with the
intraocular lens to move the optic of the intraocular lens
anteriorly in the eye to provide for positive focus

accommodation.



WO 00/66040 PCT/US00/11731

1/3




WO 00/66040 PCT/US00/11731

2/3

257 7

/)

77 lzs C20N8

/16

177




WO 00/66040 PCT/US00/11731

3/3

20 zd
41

27 _/"_{f (<A g.

43 C 2L

724 . 14
/77
47 o
79 72
7% S26
714
47 724
777 __tTre 10

o4 (726



INTERNATIONAL SEARCH REPORT

Iinternational Application No

PCT/US 00/11731

A. CLASSIFICATION OF/S]-UGBJECT MATTER

IPC 7 A6l1F2

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7  A61F

Minimum documentation searched (classification system followed by ciassification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, PAJ

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication, where appropriate, of the relevant passages

13 September 1989 (1989-09-13)

5,6

27 October 1987 (1987-10-27)
figure 17
A the whole document

22 February 1984 (1984-02-22)
figure 2
A the whole document

X GB 2 215 076 A (GRENDAHL DENNIS T)

page 10, line 1 -page 11, line 8; figures

X US 4 702 244 A (MAZZOCCO THOMAS R)

X GB 2 124 500 A (MAZZOCCO THOMAS R)

1-6,
8-13,
15-22,
24,25

1,11

2-10,
12-25
1,11

2-10,
12-25

D Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the intemational
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to invaive an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

10 August 2000

Date of mailing of the intemational search report

210800

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. {(+31-70) 340-2040, Tx. 31 651 eponl,

Fax: (+31-70) 340-3016

Authorized officer

Daintith, N

Form PCT/ISA/210 {second sheet) (July 1292)

Relevant to claim No.




International application No.

INTERNATIONAL SEARCH REPORT PCT/US 00/11731

Box| Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

26~
because they relate to subject matter not required to be searched by this Authority, namely:

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by
surgery

2. I:I Claims Nos.:

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found muttiple inventions in this intemational application, as follows:

1. As all required additional search fees were timely paid by the applicant, this international Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International Appiication No

PCT/US 00/11731

Patent document Publication

Patent family

Publication

cited in search report date member(s) date

GB 2215076 A 13-09-1989 NONE

US 4702244 A 27-10-1987 us 4573998 A 04-03-1986
AU 566203 B 15-10-1987
AU 1099583 A 11-08-1983
CA 1275351 A 23-10-1990
CA 1295526 A 11-02-1992
DE 3303803 A 18-08-1983
DE 3348066 C 02-11-1989
FR 2521002 A 12-08-1983
FR 2604896 A 15-04-1988
GB 2114315 A,B 17-08-1983
GB 2153688 A,B 29-08-1985
17T 1167161 B 13-05-1987
JP 1907631 C 24-02-1995
JP 5058748 B 27-08-1993
JP 58146346 A 31-08-1983
JP 1954201 C 28-07-1995
JP 4212350 A 03-08-1992
JP 5083253 B 25-11-1993
JP 2554844 B 20-11-1996
JP 7144001 A 06-06-1995
JP 7144002 A 06-06-1995
JP 7144003 A 06-06-1995
JP 2576045 B 29-01-1997
JP 7163601 A 27-06-1995
JP 2554845 B 20-11-1996
JP 7163602 A 27-06-1995
JP 2672782 B 05-11-1997
JP 7163603 A 27-06-1995
JP 2554846 B 20-11-1996
JpP 7163604 A 27-06-1995
Us 5776191 A 07-07-1998
us 4423809 A 03-01-1984

GB 2124500 A 22-02-1984 AU 566263 B 15-10-1987
AU 1697083 A 26-01-1984
CA 1237556 A 07-06-1988
DE 3326341 A 02-02-1984
FR 2530457 A 27-01-1984
IT 1167195 B 13-05-1987
JP 1808915 C 10-12-1993
JP 5014580 B 25-02-1993
JP 59067944 A 17-04-1984

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

