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(57) Abstract: A thin IOL 
(10) capable of insertion 
through a small incision into 
the capsular bag (20) of an eye 
includes haptics (30) having 
free ends configured to absorb 
compressive forces resulting 
from shrinkage of the capsular 
bag in the weeks following 
surgery.
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Thin IOL

Background of the Invention

5 The present invention relates to intraocular lenses (also commonly referred to as

IOLs), and more particularly relates to a thin lOLs that can be inserted through a very 

small incision in the eye and into tire evacuated capsular hag of an eye.

Cataract surgery commonly involves removal of the eye’s natural but clouded 

lens which is located in the capsular bag using a surgical technique known as

10 phacoemulsification. It is desirable to have an incision in the eye as small as possible to

improve healing and discourage formation of post-cataract astigmatism caused by the 

healed incision. Tire standard of today’s incision size is 3mm or less. With even more 

recent surgical techniques, i.e. bi-manual phacoemulsification or Jaser-phaco, incisions 

of less than 2mm are possible. Of course if the IOL and/or the insertion instrument are

15 larger than the incision size, the incision must be enlarged.

In order to pass a flexible IOL through a small incision, it must be compressed to

a smaller size and inserted in the eye using an instrument such as forceps or an IOL 

inserter. Examples of IOL inserters may be seen in commonly assigned U.S. Patent Nos. 

5,944,725 and 6,336,932. It will thus be appreciated that the material and dimensions of

20 the IOL will dictate how small Hie IOL may be compressed without undergoing damage 

(i.e., larger dimensioned IOLs will not compress as small as a smaller sized IOL). Of 

course, the IOL cannot be so small as to lose its intended purpose of restoring the 

function of die eye’s natural lens. Proper functioning of the IOL requires Hie IOL to 

remain as stable as possible in the eye since movement thereof can distort the light rays
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11 passing therethrough onto the retina. Positioning elements known as haptics are thus 

incorporated into the IOL design to help position and stabilize the optic in the capsular 

bag. Many different haptic configurations exist yet there remains a need for an IOL of a 

relatively small size which allows the lens to be compressed and delivered through a

5 small incision, preferably on the order of about 2 mm or less, while also maintaining the 

optic very stably in the eye despite compressive forces being applied thereto.

Compressive forces may occur, for example, from shrinkage of the capsular bag which 

occurs in the few months following cataract extraction surgery.

Object of the Invention
10 It is the object of the present invention to substantially overcome or at least

ameliorate one or more of the prior art disadvantages or at least provide a useful 
alternative.

Summary of the Invention
In one aspect, the present invention provides a foldable IOL for placement in an 

is evacuated capsular bag of an eye, said IOL comprising:

a) an optic having opposite anterior and posterior surfaces defining a 

geometric center axis and a periphery, the posterior surface of the optic having a sharp 
barrier edge for the prevention of PCO;

b) at least two haptics extending from said periphery, each of said haptics 

20 having an elongated section and terminating in a free end that is angled in an anterior

direction with respect to said elongated section;

whereby when implanted in the evacuated capsular bag of an eye with said

geometric center axis generally aligned along the optical axis of the eye, the free ends of 

said haptics will each flex in a respective plane that extends generally perpendicular to the

25 plane in which the optic lies in response to a radial compressive force applied thereto 

while said optic geometric center axis remains generally aligned with said optical axis.

In another aspect, the present invention provides a foldable IOL comprising:

a) an optic having opposite anterior and posterior surfaces having a 

geometric center axis and a periphery, the posterior surface of the optic having a sharp

30 barrier edge for the prevention of PCO; and

b) at least two haptics extending from said periphery, each of said haptics 

having an elongated section and terminating in a free end that is angled in an anterior 
direction with respect to said elongated section, each of said free ends comprising at least 

two fingers, the fingers being spaced apart from one another.

5446721 3:LKM
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Other preferred aspects and preferred embodiments of the present invention will 

now be described.

The present disclosure provides a thin, foldable, IOL for placement in an 

evacuated capsular bag of an eye, the IOL comprising an optic having opposite anterior

5 and posterior surfaces surrounded by a periphery. In an embodiment, four flexible haptics 

extend radially outwardly from the periphery, the haptics each having an elongated 

section terminating in a free end. The first and second haptics are spaced from one 

another along a first portion of the optic edge and the third and fourth haptics are spaced 

from one another along a second portion of the optic edge which is opposite the first

io portion of the optic edge.

In some embodiments, the free end of each haptic include at least two spaced 

fingers that extend in an anterior direction. The fingers flex and decrease the radius of 

curvature thereof in response to a radial compressive force applied thereto while the optic 

remains substantially aligned along the eye's optical axis. The fingers may also move

is toward one another to absorb the tangential forces imparted by the shrinking capsular bag 

In some embodiments, the fingers each have a length preferably about a

5446721 LLKM
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quarter the length of the respective elongated sections. In a further preferred embodiment 

of the invention, the proximal haptic length is thicker than a respective distal haptic 

length.

In a preferred embodiment, the IOL further comprises a sharp edge defined along

5 the optic periphery. When inserted into the evacuated capsular bag of an eye, the sharp 

edge presses against the posterior wall of the bag and acts as a barrier against cellular 

migration and posterior capsular opacification caused thereby.

Embodiments of the invention are direct to a foldable IOL, comprising: a) an 

optic having a geometric center and a periphery, b) at least two haptics coupled to said

10 optic, each having a proximal end and a distal end, each of said haptics having a

thickness that decreases by at least 10% from the proximal end to the distal end. In 

some of the embodiments, each of said haptics has a thickness that decreases from the 

proximal end to the distal end by 10% to 60%. In some of die embodiments, each of said 

haptics has a thickness that decreases from the proximal end to the distal end by 15% to

15 40%. In some embodiments, the decrease in thickness in each haptic is measured over a

central 65% portion of each haptic. Each haptic may include at least one step, hr some 
embodiments, each haptic includes at least two steps. In some embodiments, the 

thickness decreases smoothly over the length of the haptics. In some embodiments, the 

thickness decreases linearly over the length of the haptics. The thickness may decrease

20 monotonically over the length of the haptics.

Some embodiments ate directed to a foldable IOL, comprising a) an optic having

a geometric center and a periphery, h) at least two flexible haptics coupled to the optic, 

each haptic having an anterior surface and a posterior surface, and a proximal end and a 

distal end, each haptic being concave on the anterior surface between the proximal end

3
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and distal end. In some embodiments, at least one of the haptics has a single curvature 

between the proximal end and the distal end. In some embodiments, at least one of the 

haptics has at least two curvatures between the proximal end and the distal end. In some 

embodiments, at least one of the haptics has a curvature that varies continuously between

5 the proximal end and the distal end. In some embodiments, for at least one of the

haptics, the curvature of the anterior surface and the posterior surface is substantially the

same.

Dimensions and measurements as described herein refer to a finished (i.e;, 

hydrated) lens. The dimensions are measured while supporting the IOL using the

10 posterior surface of the optic.

Brief Description of the Drawing

Figure 1 is a plan view of an IOL according to an embodiment of the invention as 

implanted in a capsular bag;

15 Figure 2 is a cross-sectional view thereof as taken generally along the line 2-2 of 

Figure 1;

Figure 3 is a cross-sectional view thereof as taken along the line 3-3 of Figure 1;

Figure 4 is a perspective view of the IOL of Figure 1 showing the IOL in the unstressed

state;

20 Figure 5 is an enlarged, fragmented view of one of the IOL haptic free ends;

Figure 6 is an enlarged, fragmented view of the upper haptic shown in Fig. 2;

Figures 7 A and 7B are enlarged, fragmented side views of IOL haptics having steps; 

Figure 7C is an enlarged, fragmented side view of IOL haptics having a linear reduction 

in thickness;

4
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Figures 8A and 8B are enlarged, fragmented side views of IOL haptics having concave 

anterior surfaces; and

Figures 9 A and 9B are enlarged, fragmented top views of IOL haptics having fingers,

5 Detailed Description of Preferred Embodiment

Referring now to the drawings, there is seen in the various Figures a preferred

embodiment of an IOL (IOL) 10 according to the invention. IOL 10 includes an optic 11 

having opposite anterior and posterior surfaces 12, 14, respectively, defining a geometric 

center QC and a periphery 16, The terms “anterior” and “posterior” refer to the anterior

10 and posterior directions when IOL 10 is implanted in an eye. The anterior direction from

the vantage point of the eye’s capsular bag is toward the comea. The posterior direction 

is toward the retina. The capsular bag 20 is schematically represented in Figs. 1 and 2. 

When implanted in the eye in the intended manner, IOL anterior surface 12 would thus 

face the cornea while the posterior surface 14 would face the retina.

15 Optic 11 is configured to direct light rays onto the eye’s retina and thus replace

the function of the eye’s natural lens following removal thereof during cataract surgery. 

Optic 11 can be of any desired foldable material such as acrylic and silicone, for 

example, and the anterior and posterior surfaces 12,14 may be of any desired optical 

design and combination thereof including planar, convex, concave, spherical and

20 aspherical (including toric and multifocal). In the embodiment shown in the Figures, 

optic 11 is biconvex merely for purposes of discussion. In this embodiment, the optic 

preferably has a maximum thickness Toptic of between about 0.7 to 0.9mm.

The IOL of the invention is intended for surgical implantation into the eye’s 

capsular bag 20, The eye’s natural lens is encased in a structure known as the capsular

5
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bag. The surgeon makes an opening (called a capsulorhexis) in the anterior wall 20c of 

the capsular bag 20 leaving an anterior wall flap 20d (see Fig. 2). The capsulorhexis is 

sized to be about 1mm less than die diameter of die IOL optic such that the anterior wall 

flap rests against the anterior surface of the IOL optic 11.

5 As described previously, the capsular bag 20 will shrink for about 3 months

following surgery and this creates compressive forces on the implanted IOL. It is 

preferred that the IOL 10 be implanted such that the geometric center axis GC of optic 11 

is substantially aligned along the eye’s optical axis OA (Fig. 2) and that this alignment 

be maintained in die presence of compressive forces being applied to the IOL. Tire

10 present invention therefore provides an IOL designed to absorb these compressive forces 

while maintaining die optic geometric center GC substantially aligned along the optical 

axis OA. This is a particularly challenging endeavor when designing an IOL of tiiin

construction.

According to one aspect of the invention, one or more haptics 30 extend from the

15 optic periphery 16, the haptics being formed of a flexible material and configured to

absorb compressive forces applied tiiereto. In a preferred embodiment, the haptics extend 

anteriorly at an angle “A” of about 5 to 15 degrees relative to the plane of the optic 11 

(this angle is typically referred to as the vault angle). The terms “anterior”, “anteriorly” 

and "anterior direction” are meant to refer to the anterior direction (toward the cornea)

20 when IOL 10 is implanted in an eye as described above.

In a further preferred embodiment, IOL 10 includes four haptics 32-35 extending

from optic periphery 16, Each haptic terminates in a free end 32a-35a which extends in 

an anterior direction relative to the elongated section 32b-35b of the respective haptic. 

With reference to Fig. 6, in a preferred embodiment, liaptic free ends 32a-35a extend

6
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relative to the elongated section of the respective haptic at an angle “B” of about 15° to 

40° and more preferably about 33°. Each haptic free end 32a-35a may also taper from a 

maximum thickness T3 to a minimum thickness T4. The tip of each haptic free end may 

be beveled with a bevel angle “C” of about 10° to 20° and more preferably about 18°.

5 When in an unstressed state (i.e,, the state when no compressive forces are being

applied to the IOL), the elongated sections 32b-35b of haptics 32-35 preferably extend 

substantially straight although a slight curvature is possible. The free ends 32a-35a each 

have a length preferably about a quarter of the length of the respective elongated sections 

32b-35b although this may vary. In a further preferred embodiment of the invention, the

10 proximal haptic length (closer to periphery 16) has a thickness Ti larger than toe

thickness T2 of a respective distal haptic length (closer to toe free end) (see Fig. 4). In a 

preferred embodiment, T2 is between about 0.10 and 2.0mm and more preferably is 

about 0.15mm, and Tj is between about 0.10 to 2.5mm and more preferably about 

0.2mm, In some embodiments, toe thickness decreases by at least 10%. In some

15 embodiments, the thickness decreases by at least 15%. In some embodiments, the

thickness decreases by at least 20%. Preferably, the reduction in thickness between toe 

proximal end of toe haptic and toe distal end of the haptic is approximately in toe range 

10%-60%, and in some embodiments in the range 15%-40%, and in some embodiments 

in toe range 20%-30%, and in some embodiments is approximately 25%.

20 A thickness decrease is measured excluding any portion of the length of a haptic

including a PCO sharp edge 13. Additionally, toe thickness decrease is measured 

excluding any free end, thickness features, such free end features may include a localized 

increase in thickness to interface with the capsular bag. For example, in some 

embodiments, toe reduction in thickness is measured over a central portion of

7
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approximately 65% of the length of the haptics (e.g., excluding the PCO sharp edge may 

exclude approximately 5%-15% of the distance along the proximal portion of the haptic, 

and excluding the free end may exclude approximately 20% of the distal portion of die 

haptic). Accordingly, it is to be appreciated that, a proximal end and/or a distal end may

5 not be the absolute ends of tire haptics.

Aldiough the embodiment of an IOL 10 illustrated in FIGs, 4 and 6 includes

haptics having a single step in thickness, haptics having two, three or four or more steps 

may also he implemented. For example the haptic illustrated in FIG, 7A includes two 

steps 136a and 136b forming tiiree regions 137a, 137b and 137c having thickness of Ti,

10 T2 and T3, respectively. It is to be appreciated drat in the illustrated embodiment each of 

the regions comprises a substantial portion of the length of the haptic (e.g., greater than 

approximately 15%, 20% or 30% of the haptic length). The regions may he equal in 

length. For example, in an embodiment having two steps the regions may be 

approximately three equal regions comprising approximately 33% of die haptic length.

15 In an embodiment having tiuee steps the regions may be four equal regions of

approximately 25%. Although the above haptics were discussed as having regions of 

equal length, it is to be appreciated that some embodiments have regions of substantial 

but unequal lengths on a haptic. Additionally, as illustrated in FIG. 7B, in embodiments 

having two or more steps, at least one step 136c may he formed on an anterior surface of

20 die haptic, and at least one step 136d formed on posterior surface of the haptic. In some 

embodiments the thickness is monotonieally decreasing between the proximal end and 

the distal end. The term "monotonieally decreasing” means that thickness does not 

increase when progressing from the proximal end to the distal end but may have one or 

more regions of constant diickness.

S
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In some embodiments, the reduction in thickness decreases smoothly (i.e., there 

is no step) along the entire length or along one or more of the regions. In some 

embodiments, as illustrated in FIG, 7C, the reduction in thickness is linear. In such 

embodiments, the anterior and/or posterior side of the haptic may have a slope relative to 

a centerline 140 that extends along the length of the haptic and through the center of the 

thickness of the haptic. In some embodiments having a linear reduction in thickness, the 

reduction when proceeding from the proximal end to the distal end is greater than 15%; 

and in some embodiments Hie reduction in thickness is greater than 25%, It is to be 

appreciated that aspects of the invention directed to haptics having a reduced thickness as 

described in any of the embodiments described above may also have an angled free end, 

a haptic having a concave anterior surface, and/or fingers as described herein.

Referring to Figures 2,4, 5 and 6, the unstressed state of the exemplary 

embodiment of an IOL 10 is shown in solid lines. When implanted into the eye’s 

capsular bag 20, the optic 11 is preferably aligned substantially along the optical axis OA 

with the haptics 32-35 extending radially outward therefrom. The free ends 32a-35a of 
the haptics are positioned toward or near the bag equator 20b. As the bag 20 begins to 

shrink in the weeks and months following surgery, radial compressive (stress) forces are 

applied to the IOL 10 and particularly along the haptics 32-35 thereof. In response, the 

haptics 32-35 will flex with the direction of movement thereof being controlled by the 

free ends 32a-35a thereof.

The stressed state of the IOL 10 is shown in dashed lines in Figures 2, 5 and 6. 

The flexing movement proceeds in this predicted manner due to the unique haptic 

configurations of the invention. Thus, when a compressive force is applied at the 

anteriorly extending free ends 32a-35a of the haptics, they respond by flexing further in

9
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an anterior direction. That is, they flex anteriorly and thereby decrease their radius of 

curvature from Rj to R2 where R2 is less than Ri (Figs. 2 and 6).

In a first aspect, the haptics will flex anteriorly under a radial compressive force 

since the free ends 32a-35a already extend in an anterior direction (in their unstressed 

state as shown in solid lines) and are thus biased to continue flexing in this direction 

under compressive forces (to their stressed state as shown in dashed lines) as opposed to 

the opposite direction (i.e., posteriorly).

In a second respect, the haptics will flex anteriorly under a radial compressive 

force since the proximal haptic length Hp (closer to periphery 16) has a thickness Ti 

larger than the thickness T2 of a respective distal haptic length 1¾ (closer to the free end) 

as stated above. It is therefore practically an impossibility that the haptics would flex in 

the posterior direction under a radial compressive force.

It will thus be appreciated that according to aspects of the invention the anterior 

movement of the haptic flexing is initiated at the free ends 32a-35a thereof. As the free 

ends 32a-35a flex anteriorly and thereby decrease their radius of curvature, the elongated 

sections32b-35b of the haptics may also begin to flex anteriorly, predominantly at the 

thinner, distal haptic lengths DL thereof.

The direction of haptic flex may also be considered with regard to the relation 

between the plane in which the haptics flex and the plane in which optic 11 lies. More 

particularly, the plane in which a respective haptic may flex is indicated at Ph while the 

optic plane is indicated at Po in Figs. 1 and 2. It is seen in these figures that these planes 

extend generally perpendicular to each other. It may thus be said that the haptics will flex 

in a respective plane Ph that extends generally perpendicular to the plane Po in which 

optic 11 lies.

10



WO 2006/054178 PCT/IB2005/003676

With, the haptics thus absorbing the compressive forces in the manner described 

above, optic 11 remains substantially aligned along the eye’s optical axis OA. When so 

aligned, die geometric center axis GC of the optic 11 is coincident with the eye’s optical 

axis OA as shown in Fig. 2. It is noted, however, that perfect alignment may not always

5 be achievable due to variations in surgical techniques and capsular size, for example. 

Thus, while prefect alignment is tire goal for best optical results, it is intended that the 

term “aligned” herein be interpreted to allow for less than perfect alignment between the 

geometric center of the optic and the eye’s optical axis. It is furthermore noted that 

posterior movement of optic 11 is possible (along the optical axis OA), however, this is

10 not considered a problem since firm contact between the posterior capsular wall 20a and 

the optic posterior surface 14 is desirable to prevent capsular opacification (PCO), In this 

regard, optic 11 is provided with a sharp peripheral edge 13 which together with 

posterior capsular wall 20a, creates a barrier to epithelial cell -migration from the capsular 

equator to the optic 11, Epithelial cell migration is a principal cause of PCO.

15 According to another aspect of the invention, the haptics may be curved along

their lengths from the proximal end to the distal end, as illustrated in FIGs. 8A or 8B. 

That is, when traversing the haptic from the proximal end of the haptic to the distal end 

of tire haptic, tire lens is curved so as to be concave on the anterior surface of the haptic. 

In some embodiments, as illustrated in FIG. 8A, the curvature has a single curvature

20 along the entire length of the haptic from the proximal end to the distal end.

Alternatively, the haptic may comprise two or more regions along the length, each region 

having a different curvature (not shown). In some embodiments, as illustrated in FIG,

SB, the haptic curvature varies continuously along the length of the haptic. The 

curvature or curvatures along the length of a haptic may he described, for example, by

11
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one or more of polynomial curvature, such as a conic curvature (e.g., an elliptical 

curvature, a hyperbolic curvature or a spherical curvature), a series of planar portions 

approximating a curve, or a curvature described point-by-point.

In some embodiments, as illustrated in FIGs. 8A and 8B, the anterior surface and 

the posterior surface of the haptic have substantially the same curvatures as one another 

(the anterior surface being concave and the posterior surface being convex). For 

example, the anterior surface and the posterior surface will have substantially the same 

curvature'if the haptic has a uniform thickness along its length or if the thickness 

decreases a relatively small amount along its length.

A curvature is determined excluding any portion of the length of a haptic 

including a PCO sharp edge 13. Additionally, the curvature of the haptic is determined 

excluding the free end features which may include a localized increase or decrease in 

curvature, for example, to interface with the capsular bag. For example, in some 

embodiments, the radius of curvature is measured over a central portion 820 

approximately 65% of the haptics (e.g., excluding the PCO sharp edge 13 may exclude 

approximately 5%-15% of the distance along the haptic, and excluding free end 815 may 

exclude approximately 20% of the distal portion of the haptic). It is to be appreciated 

that embodiments including a curvature as described above predispose a lens to move 

posteriorly upon radial compression resulting from shrinking of the capsular bag, and 

operates to maintain centration of the lens in a capsular bag. It is to be appreciated that 

aspects of the invention directed to a haptics having a curvature as described above may 

also have an angled free end, a reduced thickness, and/or fingers as described herein.

In a further aspect of the invention, the haptic free ends 32a-35a each comprise at 

least two spaced fingers 32c,d-35c,d, respectively (Figs. 1, 4 and 5). In some

12
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embodiments each finger pair extends substantially parallel to each other with the 

extreme tips 32c’,d’-35c’,d’ thereof lying in a plane which is generally perpendicular to 

the geometric center axis GC of optic 11. As compressive forces are applied to the 

fingers, the two fingers of a respective haptic may move toward one another to reduce or

5 close the space therebetween such as from space Si to a space S2 as shown in Fig. 5.

This movement absorbs particularly those compressive forces having a vector 

component directed tangentially to the circumference of the lens such as represented by 

vectors Vr , for example, that are created by the dynamics of die shrinking capsular bag. 

In particular, the fingers are deformable toward one another in a tangential direction. It

10 is to be appreciated the tangential force addressed by the fingers is perpendicular to the 

radial force addressed by the angle and curvature of the haptics discussed above. This 

aspect of the invention is particularly advantageous when combined with a thin lens 

design in that it also helps maintain the structural stability of the lens. This aspect is also 

advantageous when combined a structure capable of adapting to radial compressive

15 forces such as a haptic having an anteriorly curved surface, a haptic that decreases in 

thickness from the proximal end to the distal end and/or haptics having angled free ends 

as described above. It is to be appreciated that, when used in Such a combination, the lens 

is capable of maintaining stability in the presence of both tangential and radial forces 

which may result from capsular hag shrinkage.

20 Although the embodiment of an IOL illustrated in Figure 1 has U-shaped notch

N, the groove may have any suitable shape. For example, the IOL illustrated in Figure 

9A includes a bulb-shaped notch S, Also, although the exemplary embodiment of an 

IOL illustrated in Figure 1 has two fingers, lOLs may have three, four, five or more

13
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fingers. For example, the IOL illustrated in Figure 9B includes three fingers 832 and two

notches T.

In a further preferred embodiment, the tips of the fingers 32c,d-35c,d extend at 

an angle of between about 10° and 50° relative to tire remainder of the free end, and more

5 preferably extends at an angle of between about 20° and 40°, and most preferably extends 

at an angle of about 33° relative to the remainder of a respective free end. It will be 

noticed that tire angle comer may be located approximately mid-way along the space Si 

between each finger pair although this may vary.

It will thus he appreciated that haptics according to aspects of the invention are

10 capable of absorbing compressive forces having a multitude of vectors such as those 

created by the dynamics of a shrinking capsular bag while the IOL optic 11 remains 

substantially aligned along the eye’s optical axis as intended.

14
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The claims defining the invention are as follows:

1. A foldable IOL for placement in an evacuated capsular bag of an eye, 

said IOL comprising:

a) an optic having opposite anterior and posterior surfaces defining a 

geometric center axis and a periphery, the posterior surface of the optic having a sharp 

barrier edge for the prevention of PCO;

b) at least two haptics extending from said periphery, each of said haptics 

having an elongated section and terminating in a free end that is angled in an anterior 

direction with respect to said elongated section;

whereby when implanted in the evacuated capsular bag of an eye with said 

geometric center axis generally aligned along the optical axis of the eye, the free ends of 

said haptics will each flex in a respective plane that extends generally perpendicular to the 

plane in which the optic lies in response to a radial compressive force applied thereto 

while said optic geometric center axis remains generally aligned with said optical axis.

2. The IOL of claim 1 wherein said elongated section of each said haptic 

extends substantially straight when in an unstressed condition.

3. The IOL of claim 2 wherein said free end of each haptic extends at an 

angle of between 10° and 50° relative to said elongated section of said respective haptic.

4. The IOL of claim 2 wherein said free end of each haptic extends at an 

angle of between 20° and 40° relative to said elongated section of said respective haptic.

5. The IOL of claim 2 wherein said free end of each haptic extends at an 

angle of about 33° relative to said elongated section of said respective haptic.

6. The IOL of claim 2 wherein each said haptic has a distal length 

thickness adjacent said free end thereof and a proximal length thickness adjacent said 

optic periphery, and wherein said distal length thickness is thinner than said proximal 

length thickness.

7. The IOL of claim 1 wherein each free end comprises at least two spaced 

fingers lying in a common plane which extends generally perpendicular to the axis of said

5446721 _2LKM
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11 optic geometric center axis, said at least two spaced fingers being movable toward one 

another in response to a compressive force applied thereto.

8. The IOL of claim 7 wherein each of said free ends include a beveled tip

9. The IOL of claim 8 wherein said beveled tip has a bevel angle of 

between 10° to 20°.

10. The IOL of claim 8 wherein said beveled tip has a bevel angle of about

18°.

11. The IOL of claim 1 wherein said haptics each have a maximum 

thickness of about 0.2mm.

12. The IOL of claim 1 wherein said lens is made from acrylic.

13. The IOL of claim 1 wherein each of said free ends include a beveled tip

14. A foldable IOL comprising:

a) an optic having opposite anterior and posterior surfaces having a 

geometric center axis and a periphery, the posterior surface of the optic having a sharp 

barrier edge for the prevention of PCO; and

b) at least two haptics extending from said periphery, each of said haptics 

having an elongated section and terminating in a free end that is angled in an anterior 

direction with respect to said elongated section, each of said free ends comprising at least 

two fingers, the fingers being spaced apart from one another.

15. The IOL of claim 14 wherein for each of the free ends the at least two 

fingers extend substantially parallel to each other, and wherein each finger on all of the 

free ends comprises a tip and all of the tips lie in a plane which is generally perpendicular 

to the geometric center axis of said optic.

16. The IOL of claim 14 wherein each said free end extends at an angle of 

between 10° and 50° relative to said elongated section of said respective haptic.

5446721_3:LKM



17
20

05
30

56
05

 
14

 Ju
l 2

01
1

17. The IOL of claim 14 wherein said lens is flexibly movable between a 

first, unstressed configuration and a second, stressed configuration.

18. The IOL of claim 17 wherein when said lens is in said unstressed

5 configuration, said elongated sections of said haptics are substantially straight and when 

in said stressed configuration, at least part of said elongated sections are curved.

19. The IOL of claim 17 wherein when in said stressed configuration, said 

free ends decrease their radius of curvature in the anterior direction.

io

20. A foldable IOL substantially as hereinbefore described with reference to 

any one of the embodiments of the invention shown in the accompanying drawings.

Dated 14 July, 2011
is Bausch & Lomb Incorporated

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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