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10604] The advent of an accommodating lens which functions by moving the optic
along the axis of the eye by repeated flexions somewhat limited the materials from which the
lens could be made. Silicone is the ideal material, since it is flexible and can be bent probably
several mitlion times without showiﬁg any darnage. Additionally a groove or hinge can be
placed across the plate adjacent to the optic as part of the lens design to facilitate movement of
the optic relative to the outer ends of the haptics. An example éccommodating lens of this

nature is disclosed in U.S. Patent 6,387,126 in the name of J. Stuart Cumming.
SUMMARY OF THE INVENTION

[0005] According to the present invention a new form of accomnodating intraocular
lens having a lens body and optic is provided which can be thought of as including a “floating
_pision optic” with plural straps or fingers, such as four, between the lens body and optic to
aliow the optic to move anteriorly and posteriotly in a piston fashion in response to the

pressure gradient created with accommodation.



along the axis of the eye by repeated flexions
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it is flexible and can be bent probably severa
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[ 0005a] One aspect of the present invention provides
an uni pl anar accommodating i ntraocul ar | ens
conprising: an elongated flexible body evenly spaced
fromand conpl etely surroundi ng and suspendi ng a
flexible optic for allowng the optic to nove
anteriorly and posteriorly relative to the body, the
body havi ng two opposed hinged solid flat haptic
plates, the flexible optic being symetrically
nmounted to the body by a plurality of thin flexible
straps di sposed between the optic and the body, the
straps being approximately 0.5 mmlong radially and
approximately 0.1 mmthick, and the | ens body
including a plurality of open fixation and centrafion
| oops attached to ends of the body, the |ens being
designed for the optic to nove in a piston fashion in
response to a pressure gradient created with
accommodation. W) 2007/ 098173PCTTI TS2007/ 004436
10006] Thus, it is a feature of the present invention
to provide a new form of
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accommodating | ens. BRI EF DESCRI PTI ON OF THE DRAW NGS
100071Figure 1 is a prospective view of the front or
anterior side of the |lens according to the present
woiewaemiron. 10008] Figure 2 is a plan vi ew ofPOIfES2007/004436
anterior side. 100091Figure 3 is a plan view of the
back or posterior side of the |ens. 100101Figure 4 1is
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of the back or posterior side of the |ens.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure | is a prospective view of the front or anterior side of the lens according

to the present invention.

{0008] Figure 2 is 2 plan view of the anterior side.

[0009] Figure 3 is a plan view of the back or posterior side of the lens.

[0010] Figure 4 is a side view.

[0671] Figure 5 is an end view.

[06012] Figure 6 1s a cross-sectional view along lines 6-6 of Figure 2.

[0013] Figure 7 is a perspective view of the back or posterior side of the lens.

DESCRIPTION OF PREFERRED EMBODIMENT

| {0014) Tuming now o the drawingé, Figurelisa perspectivé view of the present lens
10 including a Iens body or plate 12 and optic 14. The body 12 includes haptics 15. The body
12 and optic 14 are formed of silicone or other suitable flexible material. Flexible straps 16 are
provided between the body 12 and the periphery or outer diameter of the optic 14. The straps
may be 0.5 mm long in the radial direction and 0.1 mm thick so as to essentially create an
“piston optic” 14 supported by the siraps. In yet another iteration the lens may have a
continuous skirt surrounding the optic and connecting the optic to the lens body. The optic 14
typically can have a diameter of 4.5 mm, a typical width of the overall lens 10 on the short side
is 6.1 mm and the typical length from end to end (not including fixation fingers) on the long

side i5 10.5 mm.

[0015] The body 12 and optic 14, as well as outer thickened footplate ends 20, are
formed of silicone or other suitable flexible material. The lens 10 also includes fixation loops
24 of polymide or similar material. A typical outer loop-to-loop length is 11.5 mm. The
thickened ends 20 fully engulf the fixation loops 24 in the silicon thus to provide a strong
miatrix to hold the loops 24. There is an additional function of these thickened areas of the
plate. Thcy also serve to elevate the antcnor capsule of the human lens away from the optic
and from the posterior capsule after the catarac:t has been removed. This may serve to reduce

capsular opacification and contraction.

j0016] The straps 16 function as a pseudo-zonular complex, allowing the optic to move
anteriorly and posteriorly. The approximately 0.7 mm wide straps are a point of relative

weakness in the plane of the lens body 12 encircling the optic 14, thereby allowing the entire
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[0039] C ont r"ﬁ?etﬂrg&nt lens can be easily foldable with forceps or an injeclor. A pre-

loaded system is preferable.

[0020] An additional feature is the incorporation of a ridge or ridges 40 on the back
surface (posterior side) of thé plate 12 and/or haptic armr as the case may be as seen in Figs. 3
and 7. These ridges traverse the plate and completely encircle the optic around the perimeter

of the lens body. There is an additional ridge central to the first ridge traversing the plate
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[00171Anot her feature allow ng the present lens to

accommodate is that the optic 14 can be deformabl e
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has a thickness mm As a conparison, the AT
45 noted earlier in a 22 diopter has a thickness of
0.88 mm and a newer AT-45SE is 0.98 mm 100181A 4.5
mm di aneter optic 14 and with a reduced edge
thickness of 0.1 to 0.2 nmfor exanple can be
provi ded The index of refraction can be increased and
this will accentuate this feature even further. The
fact that this optic 14 is symmetrically tethered to
the plate 12 in all neridians by the straps can nean
t hat power changes in the curvature are al so
symetrical, meaning spherical power change as
opposed to astigmatic changes found in sone other
| enses. Optic flexure is a new and poorly understood
phenonmenon, and unwanted optical distortion may be
encountered resulting in poor vision either at near
or far distances, in which case the duroneter of the
material will need to be raised. 100191The present
| ens can be easily foldable with forceps or an
injector. A pre- |oaded systemis preferable.
100201An additional feature is the incorporation of a
ridge or ridges 40 on the back surface (posterior
side) of the plate 12 and/or haptic arm as the case
may be as seen in Figs. 3 and 7. These ridges
traverse the plate and conpletely encircle the optic
around the perinmeter of the I ens body. There is an
additional ridge central to the first ridge
traversing the plate



WO 20071098173PCT/ 1182007/ 004436 adj acent to the
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cilianyimuscle eerdrastisaatoi eohance near visio, A |lens as in Qaim1
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separate the anterior human | ens capsule fromthe
| ens body, thereby creating a space for the optic to
nove forward upon ciliary muscle contraction.




