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ACCOMMODATING INTRAOCULAR LENS DEVICE 

FIELD OF THE INVENTION 

The invention relates generally to an accommodating intraocular lens device and, more 

particularly, to an accommodating intraocular lens device configured for implantation in a lens 

capsule or sulcus of a subject's eye.  

BACKGROUND 

Surgical procedures on the eye have been on the rise as technological advances permit for 

sophisticated interventions to address a wide variety of ophthalmic conditions. Patient 

acceptance has increased over the last twenty years as such procedures have proven to be 

generally safe and to produce results that significantly improve patient quality of life.  

Cataract surgery remains one of the most common surgical procedures, with over 16 

million cataract procedures being performed worldwide. It is expected that this number will 

continue to increase as average life expectancies continue to rise. Cataracts are typically treated 

by removing the crystalline lens from the eye and implanting an intraocular lens ("IOL") in its 

place. As conventional IOL devices are primarily focused for distance visions, they fail to 

correct for presbyopia and reading glasses are still required. Thus, while patients who undergo a 

standard IOL implantation no longer experience clouding from cataracts, they are unable to 

accommodate, or change focus from near to far, from far to near, and to distances in between.  

Surgeries to correct refractive errors of the eye have also become extremely common, of 

which LASIK enjoys substantial popularity with over 700,000 procedures being performed per 

year. Given the high prevalence of refractive errors and the relative safety and effectiveness of 

this procedure, more and more people are expected to turn to LASK or other surgical procedures 

over conventional eyeglasses or contact lens. Despite the success of LASK in treating myopia, 

there remains an unmet need for an effective surgical intervention to correct for presbyopia, 

which cannot be treated by conventional LASIK procedures.  

As nearly every cataract patient also suffers from presbyopia, there is convergence of 

market demands for the treatment of both these conditions. While there is a general acceptance 

among physicians and patients of having implantable intraocular lens in the treatment of 

cataracts, similar procedures to correct for presbyopia represent only 5% of the U.S. cataract 

market. There is therefore a need to address both ophthalmic cataracts and/or presbyopia in the 

growing aging population.  
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Any discussion of the prior art throughout the specification should in no way be 

considered as an admission that such prior art is widely known or forms part of common general 

knowledge in the field.  

Unless the context clearly requires otherwise, throughout the description and the claims, 

the words 'comprise', 'comprising' and the like are to be construed in an inclusive sense as 

opposed to an exclusive or exhaustive sense; that is to say in the sense of "including but not 

limited to".  

BRIEF SUMMARY 

In one embodiment, an accommodating intraocular lens device having one of a high 

profile or a low profile. The accommodating intraocular lens device may comprise a base 

assembly and a power lens. The base assembly may comprise a first open end, a second end 

coupled to a base lens, and a haptic surrounding a central cavity. The haptic may comprise an 

outer periphery, an inner surface and a height between a first edge and a second edge. The 

power lens may comprise a first side, a second side, a peripheral edge coupling the first and 

second sides, and a closed cavity configured to house a fluid. The power lens may be configured 

to fit within the central cavity. The first side of the power lens may be positioned at a 

predetermined distance from the first edge of the haptic.  

In a particular aspect, the present invention provides an accommodating intraocular lens 

device comprising: a base assembly comprising a first open end, a second end coupled to a base 

lens, and a haptic surrounding a central cavity, wherein the haptic comprising an outer periphery, 

an inner surface and a height between a first edge and a second edge; a power lens configured to 

fit within the central cavity, the power lens comprising a first side, a second side, a peripheral 

edge coupling the first and second sides, and a closed cavity configured to house a fluid; wherein 

the first side of the power lens is configured to be inserted into an eye separately from the base 

assembly and configured to be positioned within the central cavity after being inserted into the 

eye at a predetermined distance from the first edge of the haptic.  

In a further particular aspect, the present invention provides an accommodating 

intraocular lens device comprising: a base assembly comprising a first open end, a second end 

comprising a base lens, and a haptic surrounding the base lens, the haptic comprising an outer 

periphery surrounding a cavity; a power lens sized to fit within the cavity, wherein a first side of 

[FOLLOWED BY PAGE 2a] 
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the power lens comprises a flexible membrane and a second side of the power lens 

comprises an optic; and a retaining system spaced away from an edge of the cavity, extending 

radially inward, and positioned opposite the base lens along an optical axis and configured to 

secure the power lens within the cavity.  

In a still further particular aspect, the present invention provides an accommodating 

intraocular lens device comprising: a base assembly comprising a first open end, an open second 

end, and a substantially circular haptic surrounding a cavity, the substantially circular haptic 

comprising an outer periphery and an inner periphery facing the cavity; a power lens sized to fit 

within the cavity, the power lens comprising a circumferential peripheral edge, wherein at least a 

portion of the circumferential peripheral edge is engaged with the inner periphery of the 

substantially circular haptic such that the power lens is positioned a predetermined distance from 

the first open end; wherein the power lens is configured to be inserted into an eye separately 

from the base assembly and configured to be positioned within the cavity after being inserted 

into the eye; wherein the power lens is configured to be inserted into an eye separately from the 

base assembly and configured to be positioned within the cavity after being inserted into the eye.  

In one optional aspect, the accommodating intraocular lens may have a high profile, with 

the predetermined distance being in the range of about 0 mm to about 0.75 mm. In another 

optional aspect, the predetermined distance may be about 0.01% to about 37% of the height of 

the outer periphery.  

In another optional aspect, the accommodating intraocular lens may have a low profile, 

with the predetermined distance being in the range of about 0.75 mm to about 1.5 mm. In a 

further optional aspect, the predetermined distance may be about 38% to about 75% of the height 

of the outer periphery.  

In another optional aspect, the inner surface of the haptic may face the central cavity and 

the inner surface may comprise a plurality of spaced apart contact points configured to engage a 

portion of the peripheral edge of the power lens.  

In another optional aspect, outer grooves may be provided to extend along at least a 

portion of the height of the haptic. The outer grooves may be configured to permit the haptic to 

be radially compressed, radially expanded, or both. The outer grooves may be disposed in the 

outer periphery opposite the inner surface contact points.  

[FOLLOWED BY PAGE 2b] 
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In another optional aspect, the haptic may further comprise a plurality of tabs extending 

radially inwardly into the cavity. The power lens may be secured to the base assembly by the 

plurality of tabs. In one aspect, the plurality of tabs comprise a bottom surface that is configured 

to contact the first side of the power lens. The bottom surface of the plurality of tabs may be 

positioned at a distance of about 0 mm to about 0.75 mm from the first edge of the haptic. The 

bottom surface of the tabs may also be provided at a distance, from the first edge of the haptic, of 

[FOLLOWED BY PAGE 3] 

-2b-



WO 2017/096087 PCT/US2016/064491 

about 0.01% to about 37% of the height of the haptic. In another aspect, the bottom surface of 

the plurality of tabs may be positioned at a distance of about 0.75 mm to about 1 mm from the 

first edge of the haptic. The bottom surface of the tabs may also be provided at a distance, from 

the first edge of the haptic, of about 3 8% to about 75% of the height of the haptic.  

In another optional aspect, the haptic may further comprise a plurality of tables extending 

radially inwardly into the cavity. A channel may be formed between the plurality of tabs and the 

plurality of tables to secure the power lens to the base assembly.  

In another optional aspect, the accommodating intraocular lens device may further 

comprise a plurality of arms coupling the base lens to the haptic. The plurality of arms may 

vault the base lens away from the central cavity.  

In another optional aspect, the first side of the power lens may comprise one of a flexible 

membrane and an optic and the second side of the power lens may comprise the other of the 

flexible membrane and the optic. The power lens may further comprise an optic coupler 

disposed from the peripheral edge to couple the optic to the peripheral edge. The optic coupler 

may be angled to vault the optic toward the flexible membrane.  

In another optional aspect, the fluid contained in the closed cavity of the power lens may 

be one or a combination selected from the group consisting of: a silicone oil, a fluorinated 

silicone oil, a polyphenyl ether, and a fluorinated polyphenyl ether. The fluorinated polyphenyl 

ether may be one or a combination of a pentafluoro m-phenoxyphenyl ether and an 

m(pentafluorophenoxy)phenyl m-phenoxyphenyl ether.  

In another embodiment, an accommodating intraocular lens device is provided. The 

accommodating intraocular lens device may comprise a base and a power lens. The base may 

comprise an outer portion, an inner portion and a closed space defined between the outer and 

inner portions. The closed space may comprise a reservoir configured to contain a fluid. The 

inner portion may circumscribe a substantially circular space. The power lens may comprise a 

flexible membrane on one side, an optic on the opposing side and a circumferential peripheral 

edge coupling the flexible membrane and the optic. A portion of the circumferential peripheral 

edge may be configured to be in facing relation to at least a portion of the inner portion of the 

base.  

In one optional aspect, the base may be shaped as a ring.  

In another optional aspect, the base may comprise a base lens.  
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In another optional aspect, the base may be shaped as an incomplete ring having two 

closed ends. The reservoir may extend around a portion of the circumference of the base at an 

arc degree of about 90 to about 350.  

In another optional aspect, a thickness of the inner portion is less than a thickness of the 

outer portion.  

In another optional aspect, the reservoir contains a fluid. The fluid may be any one or a 

combination selected from the group consisting of. a silicone oil, a fluorinated silicone oil, a 

polyphenyl ether, and a fluorinated polyphenyl ether. The fluorinated polyphenyl ether may be 

one or a combination of a pentafluoro m-phenoxyphenyl ether and an 

m(pentafluorophenoxy)phenylm-phenoxyphenylether.  

In another optional aspect, the power lens may further comprise a membrane coupler 

extending radially inwardly from the circumferential edge to couple the membrane with the 

peripheral edge.  

In another optional aspect, the power lens may further comprise an optic coupler disposed 

from the circumferential peripheral edge to couple the optic to the peripheral edge. The optic 

coupler is angled to vault the optic toward the flexible membrane.  

In another optional aspect, the base may further comprise upper and lower flanges 

extending radially inwardly and forming a channel adapted to accommodate the peripheral edge 

of the power lens.  

In another optional aspect, the reservoir may comprise an outer reservoir, an inner 

reservoir and a narrowed channel between the outer and the inner reservoir. The inner reservoir 

may comprise a support structure or a braided structure.  

In another optional aspect, the circumferential peripheral edge facing the inner portion of 

the base may be in direct physical contact with the inner portion.  

In another optional aspect, the flexible membrane, the optic and the circumferential 

peripheral edge define a closed cavity within the power lens. The closed cavity may be 

configured to contain a fluid. The fluid may be any one or a combination selected from the 

group consisting of. a silicone oil, a fluorinated silicone oil, a polyphenyl ether, and a fluorinated 

polyphenyl ether. The fluorinated polyphenyl ether may be one or a combination of a 

pentafluoro m-phenoxyphenyl ether and an m(pentafluorophenoxy)phenyl m-phenoxyphenyl 

ether.  
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In another embodiment, a toric base assembly for an accommodating intraocular lens 

device is provided. The toric base assembly can be used as a part of a two-part accommodating 

intraocular lens device that further includes a power lens that can be provided in connection with 

the toric base assembly. The toric base assembly provides for an asymmetric translation of a 

radially compressive force onto a power lens that is provided centrally within the toric base 

assembly. The toric base assembly may thus comprise a base assembly comprising a base lens 

and a substantially circular haptic surrounding the base lens. The substantially circular haptic 

may have an outer periphery and at least one region in which the flexibility of the haptic is 

greater than the flexibility in remaining regions of the haptic. Application of a radially 

compressive force may result in an asymmetric deformation of the substantially circular haptic 

and the asymmetric deformation of the substantially circular haptic may provide a toric power 

change in one or both of the base lens and the power lens.  

In one optional aspect, the at least one region may comprise two regions on opposing 

sides of the substantially circular haptic.  

In another optional aspect, the greater structural flexibility may be provided by reducing a 

thickness of the at least one region.  

In another optional aspect, the greater structural flexibility may be provided by forming 

one or more shaped cut-outs in the circular haptic in the at least one region.  

In another optional aspect, the circular haptic may comprise at least one portion that 

extends radially outwardly of the outer periphery.  

In another optional aspect, the circular haptic may comprise two portions that extend 

radially outwardly of the outer periphery. The two regions may be on opposing sides of the 

circular haptic.  

In another optional aspect, in the at least one region, the substantially circular haptic may 

comprise at least one portion that extends radially outwardly of the outer periphery.  

In another optional aspect, the accommodating intraocular lens device may further 

comprise one or more tabs extending radially inwardly from the outer periphery.  

In another optional aspect, the accommodating intraocular lens device may further 

comprise a power lens configured to engage the circular haptic.  

In another optional aspect, the asymmetric deformation of the substantially circular haptic 

provides a toric power change in both of the base lens and the power lens.  
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In another embodiment, an accommodating intraocular lens device may be provided with 

a retaining system that permits the power lens and the base assembly to couple or interlock. The 

accommodating intraocular lens device may comprise a base assembly comprising a first open 

end, a second end comprising a base lens, and a haptic surrounding the base lens. The haptic 

may comprise an outer periphery surrounding a cavity. A power lens may be sized to fit within 

the cavity and a retaining system may be provided to secure the power lens within the cavity.  

In one optional aspect, the retaining system may comprise a plurality of tabs extending 

radially inwardly from the haptic and into the cavity.  

In another optional aspect, the retaining system may comprise a plurality of fins 

extending from a peripheral edge of the power lens and a plurality of corresponding recesses 

defined within an inner periphery of the haptic. The plurality of recesses may each be defined by 

a raised portion and an entry passage on at least one side of the raised portion.  

In another optional aspect, the retaining system may comprise a pair of flanges extending 

outwardly from a peripheral edge of the power lens and a channel. The channel may be formed 

in the inner periphery of the haptic. The channel may also be formed between a pair of opposing 

tabs extending from the inner periphery of the haptic.  

In another optional aspect, the retaining system may comprise a plurality of tabs that 

extend radially inwardly from the first open end of the base assembly.  

In another optional aspect, the haptic is substantially circular.  

In another embodiment, an accommodating intraocular lens device is provided in which 

the power lens is attachable or attached to a base assembly. The accommodating intraocular lens 

device may comprise a base assembly and a power lens. The base assembly may comprise a first 

open end, an open second end, and a substantially circular haptic surrounding the base lens. The 

substantially circular haptic may comprise an outer periphery and an inner periphery facing a 

cavity. The power lens may be sized to fit within the cavity. The power lens may comprise a 

circumferential peripheral edge, wherein at least a portion of the circumferential peripheral edge 

may be engaged with the inner periphery of the substantially circular haptic.  

In one optional aspect, the base assembly does not comprise an optic or lens in addition 

to the power lens.  

In another optional aspect, a portion of the power lens may be attached to the 

substantially circular haptic. The portion of the power lens that is attached to the substantially 
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circular haptic may be one or both of the circumferential peripheral edge or the posterior edge of 

the power lens.  

In another optional aspect, the power lens may be attached to the substantially circular 

haptic by one or a combination selected from the group consisting of. bonding and insert

molding.  

Other objects, features and advantages of the described preferred embodiments will 

become apparent to those skilled in the art from the following detailed description. It is to be 

understood, however, that the detailed description and specific examples, while indicating 

preferred embodiments of the present invention, are given by way of illustration and not 

limitation. Many changes and modifications within the scope of the present invention may be 

made without departing from the spirit thereof, and the invention includes all such modifications.  

BRIEF DESCRIPTION OF THE DRAWINGS 

Illustrative embodiments of the present disclosure are described herein with reference to 

the accompanying drawings, in which: 

FIG. 1A depicts a perspective view of a fluid-filled base assembly, in accordance with an 

embodiment of the present disclosure.  

FIG. 1B depicts a cross-sectional view of the fluid-filled base assembly of FIG. 1A.  

FIG. 1C depicts an exploded perspective view of a power lens being inserted into the 

fluid-filled base assembly of FIG. 1A.  

FIG. 2A depicts a perspective view of a fluid-filled open base ring, in accordance with an 

embodiment of the present disclosure.  

FIG. 2B depicts a top plan view of the fluid-filled open base ring of FIG. 2A.  

FIG. 2C depicts a cross-sectional view of the fluid-filled open base ring of FIG. 2A.  

FIG. 3A depicts a perspective view of a fluid-filled closed base ring, in accordance with 

an embodiment of the present disclosure.  

FIG. 3B depicts a top plan view of the fluid-filled closed base ring of FIG. 3A.  

FIG. 3C depicts an exploded perspective view of a power lens coupled to the fluid-filled 

closed base ring of FIG. 3A.  

FIG. 4A depicts a perspective view of a power lens coupled to a fluid-filled closed base 

ring, in accordance with an embodiment of the present disclosure.  

-7-



WO 2017/096087 PCT/US2016/064491 

FIG. 4B depicts a perspective view of a power lens coupled to a fluid-filled open base 

ring, in accordance with an embodiment of the present disclosure.  

FIG. 5A depicts a perspective view of a power lens having a fluid transfer system, in 

accordance with an embodiment of the present disclosure.  

FIG. 5B is a close up view of a fluid transfer system, in accordance with an embodiment 

of the present disclosure.  

FIG. 6A depicts a perspective view of a toric base assembly, in accordance with an 

embodiment of the present disclosure.  

FIG. 6B depicts a top plan view of the toric base assembly of FIG. 6A.  

FIG. 7A depicts a perspective view of a toric base assembly, in accordance with an 

embodiment of the present disclosure.  

FIG. 7B depicts a top plan view of the toric base assembly of FIG. 7A.  

FIG. 8A depicts a perspective view of a base assembly, in accordance with an 

embodiment of the present disclosure.  

FIG. 8B depicts a top plan view of the base assembly of FIG. 8A.  

FIG. 8C depicts a cross-sectional view of the base assembly of FIG. 8A.  

FIG. 9A depicts a perspective view of an accommodating IOL configured to position a 

power lens closer to a base lens of the base assembly, in accordance with an embodiment of the 

present disclosure.  

FIG. 9B depicts a top plan view of the accommodating IOL of FIG. 9A.  

FIG. 9C depicts a cross-sectional view of the accommodating IOL of FIG. 9A.  

FIG. 10A depicts an exploded perspective view of a low profile accommodating IOL, in 

accordance with an embodiment of the present disclosure.  

FIG. 10B depicts a perspective view of the low profile accommodating IOL of FIG. 10A.  

FIG. 1OC depicts a top plan view of the low profile accommodating IOL of FIG. 10A.  

FIG. 10D depicts a perspective cross-sectional view of the low profile accommodating 

IOL of FIG. 1OA.  

FIG. 11A depicts a perspective view of an accommodating IOL comprising a base 

assembly and a power lens having a fin-lock, in accordance with an embodiment of the present 

disclosure.  

FIG. 11B depicts an exploded perspective view of the accommodating IOL of FIG. 11A.  
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FIG. tIC depicts a top plan view of the accommodating IOL of FIG. 11A.  

FIG. 11D depicts a cross-sectional view of the accommodating IOL of FIG. 11A.  

FIG. 12A depicts an exploded perspective view of an accommodating IOL having a base 

assembly and a power lens with a plate haptic, in accordance with an embodiment of the present 

disclosure.  

FIG. 12B depicts an exploded plan view of the accommodating IOL of FIG. 12A.  

FIG. 12C depicts a top plan view of the power lens of the accommodating IOL of FIG.  

12A.  

FIG. 12D depicts a top plan view of the accommodating IOL of FIG. 12A.  

FIG. 12E depicts a cross-section view of the accommodating IOL of FIG. 12A.  

FIG. 12F depicts a bottom perspective view of the accommodating IOL of FIG. 12A.  

FIG. 13A depicts a perspective view of a base assembly having extended tabs, in 

accordance with an embodiment of the present disclosure.  

FIG. 13B depicts a top plan view of the base assembly of FIG. 13A.  

FIG. 13C depicts a cross-sectional view of the base assembly of FIG. 13A.  

FIG. 14A depicts a perspective view of a base ring, in accordance with an embodiment 

of the present disclosure.  

FIG. 14B depicts a top plan view of the base ring of FIG. 14A.  

FIG. 14C depicts a cross-sectional view of the base ring of FIG. 14A.  

FIG. 14D depicts an alternative cross-sectional view of the base ring of FIG. 14A.  

FIG. 14E depicts a perspective view of a mesh braid that may be incorporated into the 

base ring of FIG. 14D.  

FIG. 15A depicts a perspective view of an accommodating IOL having a one-piece base 

assembly and a power lens, in accordance with an embodiment of the present disclosure.  

FIG. 15B depicts a top plan view of the accommodating IOL of FIG. 15A.  

FIG. 15C depicts a cross-sectional view of the accommodating IOL of FIG. 15A.  

FIG. 15D depicts a bottom perspective view of the accommodating IOL of FIG. 15A.  

FIG. 16A depicts a perspective view of an accommodating IOL having a no gap base 

assembly, in accordance with an embodiment of the present disclosure.  

FIG. 16B depicts a side plan view of the accommodating IOL of FIG. 16A.  
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FIG. 16C depicts a perspective view of a no gap base assembly that may be utilized in 

the accommodating IOL of FIG. 16A.  

FIG. 16D depicts a perspective view of a power lens that may be utilized in the 

accommodating IOL of FIG. 16A.  

FIG. 16E depicts a top plan view of the accommodating IOL of FIG. 16A.  

FIG. 16F depicts a cross-sectional view of the accommodating IOL of FIG. 16A.  

Like numerals refer to like parts throughout the several views of the drawings.  

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Specific, non-limiting embodiments of the present invention will now be described with 

reference to the drawings. It should be understood that such embodiments are by way of 

example and are merely illustrative of but a small number of embodiments within the scope of 

the present invention. Various changes and modifications obvious to one skilled in the art to 

which the present invention pertains are deemed to be within the spirit, scope and contemplation 

of the present invention.  

Various embodiments of accommodating intraocular lenses (IOL) described herein and 

may comprise the power changing feature of a power lens in connection with a base lens. In one 

optional embodiment, the power changing feature of the IOL is driven by fluid optics within a 

closed volume of a power lens that comprises a flexible membrane and a lens or optic. One 

significant advantage of this embodiment is that the closed volume of the power lens that spaces 

apart the flexible membrane and the lens maintains a substantially constant volume and therefore 

avoids many of the problems associated with fluid optic IOLs that require substantial changes in 

volume, i.e., fluid being fed into the chamber from reservoirs. The many disadvantages 

exhibited by fluid optics having changing volumes include non-uniform power change and 

buckling. Certain embodiments of the IOLs and the power lens disclosed herein may avoid or 

mitigate such problems by maintaining a substantially constant volume, while at the same time 

maintaining good optical quality throughout the range of power change. Additionally, various 

embodiments of the IOLs that comprise a two-part assembly of the power lens and the base 

assembly as described herein provide a smaller delivery profile, a smaller implant profile or both, 

so as to require a substantially smaller incision size for implantation. This, in turn, may have the 
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concomitant advantage of reducing biocompatibility issues associated with the delivery and 

implantation of larger IOLs and may result in faster healing and a more stable refraction.  

The IOLs disclosed herein may be configured in any number of ways. Generally, the 

IOLs may comprise a base assembly and a power lens that can be coupled within the base 

assembly. In one embodiment, the radially compressive forces exerted on an implanted IOL may 

be concentrated onto a flexible membrane of the power lens to cause the flexible membrane to 

change in curvature. The lens or optic of the power lens may be configured to axially displace 

toward the flexible membrane in response to its change in curvature. This axial displacement 

may be facilitated by coupling the optic to the peripheral edge of the IOL in a manner that 

permits the optic to float. As the flexible membrane of the power lens changes in curvature, 

fluid adhesion or surface tension may pull the optic or lens of the power lens toward the flexible 

membrane. In another embodiment, the radially compressive forces exerted on the power lens 

may be concentrated onto the optic to cause the optic to axially displace and to push the flexible 

membrane in the same direction as the axial displacement of the optic to effectuate the change in 

curvature of the flexible membrane. In yet a further embodiment, the radially compressive 

forces on the power lens may be exerted on both the optic and the flexible membrane to cause 

the axial displacement and change in curvature, respectively.  

In a further embodiment, the radially compressive forces exerted on the power lens may 

be applied to one or both of the flexible membrane and the optic to cause the change in curvature 

of the flexible membrane and to cause axial displacement of the optic toward the flexible 

membrane, while maintaining a constant volume during radial compression.  

In one embodiment, the term "constant volume" includes a volume which changes no 

more than about 1% from its resting state, no more than about 2% from its resting state, no more 

than about 3% from its resting state, no more than about 4% from its resting state, no more than 

about 5% from its resting state, no more than about 10% from its resting state, no more than 

about 15% from its resting state, no more than about 20% from its resting state, no more than 

about 25% from its resting state, no more than about 30% from its resting state, no more than 

about 35% from its resting state, no more than about 40% from its resting state, no more than 

about 45% from its resting state, no more than about 50% from its resting state, no more than 

about 55% from its resting state, no more than about 60% from its resting state, no more than 

about 65% from its resting state, no more than about 70% from its resting state, and no more 
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than about 75% from its resting state. In another embodiment, the term "constant volume" refers 

to a volume that changes in a range that includes and is between any two of the foregoing values.  

The term "resting state" describes the configuration of the IOL or power lens when no radially 

compressive forces are exerted on the IOL or the power lens.  

As used herein, the term "power lens" may refer to an assembly that provides a range of 

accommodation or refractive correction in response to the application of radially compressive or 

expansive forces. In one embodiment, the power lens may provide a range of accommodation of 

about 1 diopter, about 2 diopters, about 3 diopers, about 4 diopters, about 5 diopters, about 6 

diopters, about 7 diopters, about 8 diopters, about 9 diopters, about 10 diopters, about 11 

diopters, about 12 diopters, about 13 diopters, about 14 diopters, about 15 diopters, about 16 

diopters, about 17 diopters, about 18 diopters, about 19 diopters, or about 20 dipters. In another 

embodiment, the power lens may provide a range of accommodation between and including any 

two of the foregoing values. The term "power lens" may also include an assembly which 

comprises a first side, a second side, a peripheral edge coupling the first and second sides, and a 

closed cavity configured to house a fluid. In one aspect, the first and second sides may be a 

flexible membrane or an optic. In another aspect, the first side may be one of a flexible 

membrane or an optic and the second side may be the other of a flexible membrane or an optic.  

In a further aspect, the power lens may further be characterized as having a closed fluid-filled 

cavity having a constant volume throughout the range of accommodation.  

Certain embodiments of the two-part accommodating IOL devices disclosed herein may 

provide a number of advantages owing to their separate two-part construction. Implantation of 

the two-part IOL device may require a significantly reduced incision size, as the two parts of the 

IOL device (e.g., the base assembly and the power lens) are implanted separately and thus 

significantly reducing the delivery profile for implantation. The reduced incision size may 

provide a number of advantages, including obviating the need for anesthesia and sutures to close 

the incision site and improved surgical outcomes. In one embodiment, the incision size required 

to implant the two-part accommodating IOL devices is less than about 5 mm, less than about 4 

mm, less than about 3 mm, or less than about 2 mm. Stated a different way, each part of the two

part accommodating IOL device may be provided in a delivery state having a delivery profile 

that is less than about 5 mm, less than about 4 mm, less than about 3 mm, or less than about 2 

mm. The delivery state of each part of the two-part accommodating IOL device may be 
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provided when each part is rolled, folded or otherwise compressed to reduce its size for delivery.  

A hinge or a predetermined crease may be provided on one or both of the base assembly and the 

power lens to facilitate folding or rolling into the delivery state.  

Additionally, greater control is afforded with respect to adjusting the sizing and the 

power of the IOL during surgery. Implanting the base assembly into the lens capsule will 

provide the physician an impression as to the size of the patient's lens capsule and will thus help 

select the correct size of the power changing lens that will subsequently be implanted into the 

base assembly.  

FIG. 1A depicts a perspective of an embodiment of a fluid-filled base assembly 100 of 

an accommodating IOL. FIG. 1B provides a cross-sectional view of the fluid-filled base 

assembly 100. The base assembly 100 shown in FIGS. 1A-1B may include a base lens 110 and 

a haptic system 120 disposed substantially circumferentially around the base lens 110. The haptic 

system 120 may be sized and configured to receive a separate power lens, such as the power lens 

195, 350 depicted in FIGS. 1C and 3C respectively. The power lens 195, 350 can be inserted 

within the base assembly 100 to form a two-part accommodating IOL device.  

In one embodiment, the haptic system 120 may include a reservoir 130 that extends 

through at least a portion of the haptic system 120. In accordance with one aspect, the reservoir 

130 can extend around a portion of the circumference of the haptic system 120, as depicted in 

FIGS. 2A-2C and 4B, such that the reservoir 130 has an arc degree of at least 90, at least 100, at 

least 110, at least 120, at least 130, at least 140, at least 150, at least 160, at least 170, at least 

180, at least 190, at least 200, at least 210, at least 220, at least 230, at least 240, at least 250, at 

least 260, at least 270, at least 280, at least 290, at least 300, at least 310, at least 320, at least 

330, at least 340, at least 350, or about 360. In accordance with another aspect, the reservoir 130 

can extend around a portion of the circumference of the haptic system 120 within a range that 

includes and is between any two of the foregoing values, e.g. 180 arc degrees to 270 arc degrees.  

In accordance with another aspect, the reservoir 130 can extend around an entire circumference 

of the haptic system 120, e.g.,360 arc degrees, as provided in the embodiment depicted in FIGS.  

1A-1C.  

The reservoir 130 can be defined or bounded by an inner region 180 and outer region 

150. The reservoir 130 is configured to contain a fluid (e.g., a liquid or a gas). In certain 

embodiments, the fluid can be selected from the group consisting of: a silicone oil, a fluorinated 
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silicone oil, a polyphenyl ether, and a fluorinated polyphenyl ether. The fluorinated polyphenyl 

ether may be one or a combination of a pentafluoro m-phenoxyphenyl ether and an 

m(pentafluorophenoxy)phenyl m-phenoxyphenyl ether. The fluid contained within the reservoir 

130 can function to distribute forces applied to the outer region 150 of the haptic system 120 to 

the inner region 180. For example, fluid contained within the reservoir 130 can be used to 

substantially evenly transmit compressive forces applied to the outer region 150 of the haptic 

system 120, e.g. forces caused from the relaxation of the ciliary muscles, to the inner region 180.  

Forces transmitted to the inner region 180 can subsequently be transmitted to a power lens (195, 

350 as depicted in FIGS. 1C and 3C respectively) that is coupled centrally within the base 

assembly 100. Alternatively or in addition, forces transmitted to the inner region 180 can be 

transmitted to the base lens 110.  

The fluid-filled base assembly 100 can include an upper flange 160 and a lower flange 

170 extending inwardly from the haptic system 120 along at least a portion of the circumference 

of the haptic system 120. The upper flange 160 and the lower flange 170 define a channel that is 

configured to secure a power lens 195 to the fluid-filled base assembly 100. FIG. 1C depicts an 

exploded perspective view of a power lens 195 being inserted into the base assembly 100, with 

the peripheral edge 197 of the power lens 195 being adapted to fit within the channel defined by 

the upper and lower flanges 160, 170. Additionally, at least a portion of the peripheral edge 197, 

if not the entirety of the peripheral edge 197 is configured to engage or directly contact the inner 

region 180 so as to effectively transmit the forces transmitted to the inner region 180 onto one or 

both of the first and second sides 196, 199 of the power lens 195 to provide accommodation. As 

explained above, the first and second sides may be a flexible membrane or an optic or, 

alternatively, the first side may be one of a flexible membrane or an optic and the second side 

may be the other of a flexible membrane or an optic.  

FIG. 2A depicts a perspective view of an open fluid-filled base ring 200 of an 

accommodating IOL. FIGS. 2B and 2C depict top plan and cross-sectional views of the open 

fluid-filled base ring 200, respectively. The open fluid-filled base ring 200 represents an 

alternative embodiment of the fluid-filled base assembly 100 discussed above with reference to 

FIGS. 1A-1C and can be used in connection with the power lens 195 depicted in relation to 

FIG. 1C. The open fluid-filled base ring 200 includes a haptic system 210. The open fluid-filled 

base ring 200 differs from the base assembly 100 of FIG. 1 in that the open fluid-filled base ring 
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200 does not include a base lens. As such, any visual correction must be provided by a power 

lens 195 that may be inserted into the open fluid-filled base ring 200 in a manner depicted in 

relation to FIG. 1C.  

In one embodiment, the open fluid-filled base ring 200 is an open ring, i.e., it is not a 

complete ring. In one embodiment, the open fluid-filled base ring 200 is provided as a C-shape 

having two closed ends, 210A, 210B, in which its outer periphery is less than 360 arc degrees.  

In another embodiment, the open fluid filled base ring 200 is provided as a circular shape of 

substantially about 360 arc degrees but comprises a pair of closed ends such that the inner cavity 

250 is not a continuous circumferential volume but comprises a circumferential volume having a 

pair of closed ends. Both embodiments permit for the open fluid-filled base ring 200 to increase 

the diameter defined within the central area of the haptic 210 and accommodate power lenses of 

varying diameters. The C-shaped or incomplete ring configuration can also allow for toric or 

non-uniform deformation of a power lens, as a portion of the periphery of the power lens will not 

be contacted by the open fluid-filled base ring 200 and, therefore, the uncontacted portion of the 

periphery of the power lens will not experience radially-inward forces applied by the open fluid

filled base ring 200. Thus in one embodiment, the open fluid-filled base ring 200 can transmit a 

radially-compressive forces around only a pre-determined portion of the circumference of a 

power lens 195 peripheral edge 197 that is provided or coupled within the open fluid-filled base 

ring 200 so as to provide an asymmetric radial compression of the power lens 195 implanted 

within the open fluid-filled base ring 200.  

In one embodiment, the open fluid-filled base ring 200 has an arc degree of at least 180, 

at least 190, at least 200, at least 210, at least 220, at least 230, at least 240, at least 250, at least 

260, at least 270, at least 280, at least 290, at least 300 at least 310, at least 320, at least 330, at 

least 340, at least 350, or 360. In each of the foregoing embodiments, the open-fluid filled base 

ring has a circumference that defines an angle that is provided within a range between any two of 

the foregoing values.  

The open fluid-filled base ring 200 includes upper and lower flanges 220 and 230, 

forming a channel 240 therebetween. The channel 240 may be configured to receive and secure 

the power lens. The haptic system 210 includes a reservoir 250 (see FIG. 2C) that extends 

through at least a portion of the haptic system 210, e.g. around substantially the entire haptic 

system 210. The haptic system 210 may include an inner wall 260 and an outer wall 270 that 
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define the reservoir 250. In one embodiment, the inner wall 260 may have a thickness that is less 

than a thickness of the outer wall 270. The thickness of the inner wall 260 may be about 90%, 

about 80%, about 70%, about 60%, about 50%, about 40%, about 30%, about 20%, about 10% 

and about 5% of the thickness of the outer wall 270. The thickness of the inner wall 260 may 

also be within a range that is between and includes any two of the foregoing values.  

The reservoir 250 may be configured to contain a fluid. In certain embodiments, the 

fluid may be selected from the group consisting of: a silicone oil, a fluorinated silicone oil, a 

polyphenyl ether, and a fluorinated polyphenyl ether. The fluorinated polyphenyl ether may be 

one or a combination of a pentafluoro m-phenoxyphenyl ether and an 

m(pentafluorophenoxy)phenyl m-phenoxyphenyl ether. The fluid contained within the reservoir 

250 may function to distribute forces applied to the outer wall 270 of the haptic system 210 to 

the inner wall 240. For example, the fluid contained within the reservoir 250 may be used to 

substantially evenly transmit compressive forces applied to a periphery of the haptic system 210, 

e.g. forces caused from the contraction and/or relaxation of the ciliary muscles. Forces 

transmitted to the inner wall 260 may subsequently be transmitted to a power lens contained 

within the channel 240.  

FIG. 3A depicts a perspective view of a fluid-filled base ring 300, in accordance with 

another embodiment of the present disclosure. FIG. 3B is a top plan view of the fluid-filled base 

ring 300. The fluid-filled base ring 300 is substantially similar to the open fluid-filled base ring 

200 of FIGS. 2A-C, with the primary difference being that the fluid-filled base ring 300 is a 

closed ring, rather than an open ring. The fluid-filled base ring 300 may also include a haptic 

system 310 that is ring shaped. The fluid-filled base ring 300 may also include an upper flange 

320 and a lower flange 330 extending radially inwardly from the haptic system 310. Theupper 

flange 320 and the lower flange 330 together define a channel that is configured to secure a 

power lens within a central portion of the fluid-filled base ring 300. An inner wall 340 is defined 

between the upper flange 320 and the lower flange 330. As described above with the 

embodiments of FIGS. 1 and 2, external forces applied to the outer wall of the haptic system 310 

(e.g., by the ciliary muscles of an eye) can be translated through the fluid-filled base ring 300 to 

the inner wall 340 of the haptic system 310 (the channel) to apply forces to a power lens inserted 

into the channel.  
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FIG. 3C depicts an exploded perspective view of a power lens 350 that is configured to 

be coupled to the fluid-filled base ring 300. The fluid-filled base ring 300 is configured to secure 

the power lens 350 to form an accommodating IOL.  

In various embodiments, the power lens 350 includes a flexible membrane 352 on one 

side, an optic 354 on the opposing side, and a circumferential peripheral edge 358 coupling the 

flexible membrane and the optic 354. A membrane coupler 356 can extend radially inwardly 

from the internal side of the circumferential peripheral edge 358 to couple the membrane 352 to 

the peripheral edge 358. In accordance with one optional aspect, at least a portion of the 

peripheral edge 358 is in direct contact with the inner wall 340 of the fluid-filled base ring 300.  

In accordance with another optional aspect, the entirety of the peripheral edge 358 is in direct 

contact with the inner wall 340 of the fluid-filled base ring 300. The power lens 350 can 

comprise an optic coupler 360 extending radially inwardly from the internal side of the 

circumferential peripheral edge 358 to couple the optic 354 to the peripheral edge 358.  

Preferably, the optic coupler 360 is angled toward the flexible membrane 352 such that it vaults 

the optic 354 toward the flexible membrane 352. See, e.g., power lens 920 of FIG. 9C and 

power lens 1020 of FIG. 10D for exemplary cross-sectional views. Thus, in one embodiment, 

the power lens 350 can be identical to the power lens 920 of FIG. 9C or the power lens 1020 of 

FIG.10D.  

Other examples of accommodating IOLs are disclosed in U.S. Patent Application 

Publication No. 2013/0053954, entitled Accommodating Intraocular Lens; U.S. Patent 

Application Publication No. 2014/0180403, entitled Accommodating Intraocular Lens; U.S.  

Patent Application Publication No. 2015/0105760, entitled Method and System for Adjusting the 

Refractive Power of an Implanted Intraocular Lens; and U.S. Patent Application No. 14/447,621, 

entitled Accommodating Intraocular Lens, the entire contents of which are incorporated by 

reference in their entirety as if fully set forth herein. Any of the features disclosed with respect 

to the accommodating intraocular lenses in the above-cited references may be applied to any of 

the base assemblies, the power lenses, or the accommodating IOLs disclosed herein. For 

example, the various one-piece accommodating IOL embodiments disclosed in U.S. Patent 

application Publication Nos. 2013/0053954, 2014/0180403, and 2015/0105760 can be utilized as 

the power lens 350. U.S. Patent Application No. 14/447,621 discloses a two-piece 

accommodating IOL that utilizes a base assembly and a power lens inserted into the base 
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assembly (sometimes referred to as an accommodating IOL or IOL). It should be understood that 

various embodiments are possible.  

FIG. 4A depicts a perspective view of a power lens 350 coupled to a fluid-filled base 

ring 300. FIG. 4B depicts a perspective view of a power lens 350 coupled to an open fluid-filled 

base ring 200. In accordance with one aspect, only at least a portion of the circumferential 

peripheral edge 358 is in direct physical contact with the inner wall 240, 340 of the fluid-filled 

base ring 200, 300 (e.g. FIG. 4B). In accordance with another aspect, the entire circumferential 

edge 358 is in direct contact with the inner wall 340 of the fluid-filled base ring 300 (e.g., FIG.  

4A).  

FIG. 5A provides a perspective view of a fluid-exchange power lens 500 in accordance 

with an embodiment of the present disclosure. The power lens 500 shown in FIG. 5A can 

include the components as described with respect to the power lens 350 shown in, for example, 

FIG. 3C. In various embodiments, the power lens 500 includes a reservoir for storing a fluid 

that can be transferred to a fluid-filled base assembly that forms part of an accommodating IOL.  

The power lens 500 includes a fluid transfer valve 510 that is configured to be removably 

coupled to the fluid-filled base assembly (see FIG. 5B). The fluid transfer valve 510 functions 

to provide a fluid communication between the power lens 500 and a base assembly shown in 

FIGS. 1-4.  

FIG. 5B depicts an embodiment of a fluid transfer system for transferring fluid between 

a power lens and a fluid-filled base assembly of an accommodating IOL. The fluid transfer 

valve 510 is configured to interact with a receiving valve 520 that is disposed on an inner wall of 

the fluid-filled base assembly (e.g., 180, 240, 340 of FIGS. 1B, 2A, 3A, respectively. In various 

embodiments, the fluid transfer valve 510 can be implemented as part of a power lens 500 and 

the receiving valve 520 can be implemented as part of a fluid-filled base assembly 590 or vice 

versa. The fluid transfer valve 510 includes a canal 530 leading to a one-way valve 540. The 

receiving valve 520 includes valve release canal 550. The receiving valve 520 includes its own 

one-way valve 560. When the fluid transfer valve 510 and the receiving valve 520 stand alone, 

both one-way valves 530, 560 are closed, and no fluid escapes either the power lens 500 or the 

fluid-filled base assembly 590. When the canal 530 of the fluid transfer valve 510 is inserted 

into the one-way valve 560 of the fluid-filled base assembly 590, the canal 530 forces open the 

one-way valve 560. Similarly, the valve release canal 550 forces open the one-way valve 540.  
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As a result, both one-way valves 540, 560 are pushed open, and fluid can freely flow between the 

power lens 500 and the fluid-filled base assembly 590.  

FIGS. 6 and 7 depict embodiments of a toric base assembly 600, 700. The base 

assembly 600, 700 comprises a base lens 610, 710 and a substantially circular haptic system 620, 

720 having an outer periphery and at least two regions having different flexibility. Because at 

least two regions have greater flexibility 640, 730 than in the remaining regions of the haptic 

system 620, 720, the application of a radially-compressive force onto the outer periphery of the 

haptic system 620, 720 results in an asymmetric deformation of the haptic system 620, 720 in the 

regions of greater flexibility 640, 730. In other words, the regions of greater flexibility 640, 730 

are radially compressed or compressible to a greater extent than the remaining regions of the 

haptic system 620, 720. This asymmetric deformation, in turn, may provide a toric power 

change in one or both of a base lens 610, 710 and a power lens that is provided within the haptic 

system 620, 720.  

FIGS. 6A-6B depicts one embodiment of the toric base assembly 600. FIG. 6A depicts 

a perspective view of a toric base assembly 600 of an accommodating toric IOL, in accordance 

with an embodiment of the present disclosure. FIG. 6B provides a top plan view of the toric 

base assembly 600. The toric base assembly 600 includes a base lens 610 and substantially 

circular haptic system 620. The toric base assembly 600 includes a plurality of tabs 630 to 

engage an inserted power lens (not depicted). The outer periphery of the haptic system 620 is 

configured to receive deforming forces caused by the ciliary muscles of the eye to cause radially

inward compression of the haptic system 620. These forces are then translated to either one or 

both of the base lens 610 and/or a power lens that can be inserted into the base assembly 600. In 

the embodiment shown in FIGS. 6A and 6B, portions of the haptic system 620 have greater 

structural flexibility, leading to uneven translation of a radially-inwardly applied force by various 

portions of the haptic system 620. In the embodiment shown, cutouts 640 are formed in the 

haptic system 620 to create greater flexibility proximate the cutouts 640. The cutouts 640 can be 

formed to provide an area of the haptic 620 that is thinner than the remaining areas of the haptic 

620. As a result, greater compressive forces are applied by the haptic system 620 proximate the 

cutouts 640, which in turn results in toric deformation of either or both the base lens 610 and an 

inserted power lens.  
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FIGS. 7A and 7B provide perspective and top plan views, respectively, of an alternative 

toric base assembly 700, in accordance with an embodiment of the present disclosure. The toric 

base assembly 700 includes a base lens 710 and a haptic system 720. In the toric base assembly 

700 shown in FIGS. 7A and 7B, in addition to having cutouts 740 to create greater flexibility in 

certain regions of the haptic system 720, the haptic system 720 includes two extended regions 

730 that extend beyond the circumference defined by the haptic system 720. The extended 

regions 730 and the cutouts 740 cause an unequal distribution of compressive forces, resulting in 

toric deformation of either or both the base lens 710 and an inserted power lens.  

The accommodating IOL may be provided with a base assembly that permits for varying 

profiles. The varying profiles may be provided by configuring the base assembly such that the 

power lens is placed farther away from the base lens (i.e., high profile) or closer to the base lens 

(i.e., low profile).  

FIGS. 8A-8C depict an embodiment of a high profile IOL base assembly 800. FIG. 8A 

depicts a perspective view of the base assembly 800 and FIGS. 8B and 8C depict top plan and 

cross-sectional views, respectively, of the base assembly 800.  

The base assembly 800 includes a first open end 800A and a second end 800B that may 

optionally include a base lens 830. The haptic system 810 includes an outer periphery and an 

inner surface facing a central cavity. The inner surface may comprise a plurality of spaced-apart 

contact points 862 configured to engage a portion of a peripheral edge of an implanted power 

lens (not depicted) that may be provided to fit within a central cavity of the base assembly 800.  

A plurality of tabs 840 may be provided to extend into a cavity 850 and to create a plurality of 

recesses 860 within the cavity 850 to retain a portion of a peripheral edge of a power lens. A 

plurality of tables 870 extend from a bottom of the base assembly 800 into the cavity 850 along 

portions of a periphery of the cavity 850. The tables 870 rise to a level such that a top surface of 

the tables 870 is in substantially the same plane formed by the bottom surfaces of the recesses 

860. The tables 870 in combination with the recesses 860 ensure that an inserted power lens is 

secured at a desired position within the cavity 850 with respect to the base lens 830.  

The haptic system 810 has a height h2 between a first edge and a second edge of its outer 

periphery. The power lens comprises a first side, a second side and a peripheral edge coupling 

the first and second sides. The power lens may further comprise a closed cavity configured to 

house a fluid The first side of the power lens is positioned at a predetermined distance h, from 
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the first edge of the haptic system 810. This predetermined distance h, determines the profile of 

the base assembly 800. In one exemplary embodiment, the predetermined distance h, may be in 

the range of about 0 mm to about 0.75 mm. In accordance with another embodiment, the 

predetermined distance h, may be in the range of about 0.01% to about 37% of the height of the 

haptic h2. As shown in FIG. 8C, the predetermined distance can be measured by reference to a 

bottom surface of a plurality of tabs 840 that is used to secure a first side of the power lens.  

Thus, in accordance with this embodiment, the bottom surface of the tabs may be positioned at a 

distance of about 0 mm to about 0.75 mm from the first edge of the haptic system 810 or at a 

distance, from the first edge of the haptic system 810, of about 0.01% to about 37% of the height 

h2 of the haptic system 810.  

The haptic system 810 may be is substantially circular with a plurality of outer grooves 

820. The outer grooves 820 may extend along at least a portion of the height of the haptic 

system 810. The outer grooves 820 may be configured to permit the haptic to be radially 

compressed, radially expanded, or both. In one embodiment, the outer grooves 820 may be 

disposed in the outer periphery of the haptic system 810 opposite the inner surface contact points 

862.  

FIGS. 9 and 10 depict embodiments of a low profile base assembly.  

FIG. 9A depicts a perspective view of an accommodating intraocular lens 900 including 

a base assembly 900 and a power lens 920 coupled to the base assembly 910. Compared to the 

base assembly 800 of FIG. 8A, the base assembly 900 of the accommodating IOL 900 is 

configured to position the power lens 920 deeper within the base assembly 910, and closer to a 

base lens of the base assembly 910. FIG. 9B provides a top plan view of the accommodating 

IOL and FIG. 9C provides a cross-sectional view of the accommodating IOL including the base 

assembly 900 and the power lens 920. The accommodating IOL includes a power lens 920 that 

is secured in the base assembly 900, and held in place, in part, by a plurality of tabs 930 that 

extend radially inwardly from the base assembly 900 into a central cavity within the base 

assembly 900. The bottom surface of the tabs 930 contact a first side of the power lens 920, 

similarly as with FIG. 8C. As can be seen most clearly in FIG. 9C, the power lens 920 is 

positioned proximate a base lens 940. In the embodiment shown, the power lens 920 comprises a 

flexible membrane 950, and a power lens optic 960. The flexible membrane 950 and the power 
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lens optic are spaced apart, and a fluid fills the space between the two. The power lens optic 960 

and the base lens 940 are proximate one another.  

A haptic system 910 has a height h2 between a first edge and a second edge of its outer 

periphery. The power lens comprises a first side, a second side and a peripheral edge coupling 

the first and second sides. The power lens may further comprise a closed cavity configured to 

house a fluid The first side of the power lens is positioned at a predetermined distance h, from 

the first edge of the haptic system 910. This predetermined distance h, determines the profile of 

the base assembly 900. In one exemplary embodiment, the predetermined distance h, may be in 

the range of about 0 mm to about 0.75 mm. In accordance with another embodiment, the 

predetermined distance h, may be in the range of about 0.01% to about 37% of the height of the 

haptic h2. As shown in FIG. 9C, the predetermined distance can be measured by reference to a 

bottom surface of a plurality of tabs 930 that is used to secure a first side of the power lens.  

Thus, in accordance with this embodiment, the bottom surface of the tabs may be positioned at a 

distance of about 0.75 mm to about 1.5 mm from the first edge of the haptic system 810 or at a 

distance, from the first edge of the haptic system 910, of about 3 8% to about 75% of the height 

h2 of the haptic system 910.  

The haptic system 910 may be substantially circular with a plurality of outer grooves 

920. The outer grooves 920 may extend along at least a portion of the height of the haptic 

system 910. The outer grooves 920 may be configured to permit the haptic to be radially 

compressed, radially expanded, or both. In one embodiment, the outer grooves 920 may be 

disposed in the outer periphery of the haptic system 910 opposite the inner surface contact points 

962.  

The lower profile of the accommodating IOL amplifies power change by the 

accommodating IOL 900, as will be described in greater detail below with respect to FIG. 10.  

FIGS. 1OA-10D depict another embodiment of a low profile accommodating IOL 1000, 

in which a low profile base assembly 1010 is configured to place a power lens 1020 deeper 

within the base assembly 1010, in close proximity with a base lens 1030, to create a greater 

range of optical power possible with a particular IOL configuration. The low profile 

accommodating IOL 1000 includes a base assembly 1010, and a power lens 1020 configured to 

be secured within the base assembly 1010. The base assembly 1010 comprises a haptic portion 
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1015 for translating forces applied to the periphery of the haptic portion 1015 to the power lens 

1020.  

As can be seen in cross sectional view of FIG. 10D, the power lens 1020 includes a 

flexible membrane 1050 and a power lens optic 1040, while the base assembly 1010 includes a 

haptic portion 1015 for translating forces applied to the periphery of the haptic portion 1015 to 

the power lens 1020 and a base lens 1030. The base lens 1030 and the power lens optic 1040 are 

proximate one another, and the lower profile of the accommodating IOL amplifies power change 

by the power lens 1020. Change in power by the accommodating IOL 1000 is largely produced 

by accommodation of the power lens 1020. Furthermore, accommodation of the power lens 1020 

is most effectively produced by applying forces to the membrane 1050, rather than to the power 

lens optic 1040. As such, power change of the accommodating IOL 1000 is most efficient when 

forces applied to the periphery of the haptic 1015 are translated efficiently to the membrane 

1050.  

The low profile accommodating IOL 1000 efficiently translates forces from the haptic 

1015 to the membrane 1050 in several ways. First, placement of the power lens 1020 deeper 

within the haptic 1015 leads to more efficient translation of forces from the haptic 1015 to the 

power lens 1020 (which comprises the membrane 1050). This is due, at least in part, to the fact 

that when the power lens 1020 is positioned higher up within the haptic 1015, a greater 

proportion of the forces exerted on the periphery of the haptic 1015 are distributed to the base 

lens 1030, rather than the power lens 1020. The portion of the force that is distributed to the base 

lens 1030 does not significantly affect accommodation and/or power change, and therefore, is 

not utilized efficiently to effect power change by the accommodating IOL 1000. By moving the 

power lens 1020 lower within the haptic 1015, a greater proportion of forces are distributed to 

the power lens 1020 rather than being lost to the base lens 1030. Furthermore, placement of the 

power lens 1020 proximate the base lens 1030 allows for the power lens 1020 to be in closer 

proximity with a hinge portion 1090, which translates at least a portion of the forces being 

distributed to the base lens 1030 to the power lens 1020.  

As discussed above, even if forces are applied to the power lens 1020, accommodation is 

maximized when forces are applied to the membrane 1050 rather than the power lens optic 1040.  

A cutout 1080 on a lower portion of a periphery of the power lens 1020 results in forces being 

translated to the membrane 1050 rather than the power lens optic 1040. By removing a lower 
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portion of the periphery of the power lens 1020 (cutout 1080), the haptic 1015 engages primarily 

with an upper portion 1070 of the periphery of the power lens 1020 and forces are exerted 

primarily on the membrane 1050 (which is on the upper portion of the power lens 1020) rather 

than the power lens optic 1040 (which is on the lower portion of the power lens 1020), thereby 

affecting greater power change in the power lens 1020.  

In the embodiment depicted in FIGS. 8A-8C, the accommodating intraocular lens may 

have a higher profile as compared to the embodiments depicted in FIGS. 9 and 10. In other 

words, in the high profile embodiments, the power lens is positioned closer to the open end of 

the haptic system 810 and farther away from the base lens 830 (FIGS. 8A-8C) and in the low 

profile embodiments, the power lens 920, 1020 is placed farther away from the open end and 

closer to the base lens 940, 1030 (FIGS. 9A-9C and FIGS. 1A-10D). The position of the 

power lens is represented in FIGS. 8C and 10D with reference to the distance h, of the 

peripheral edge of the power lens from the first edge of the outer periphery of the haptic.  

Thus, in accordance with one aspect, the power lens is positioned at a predetermined 

distance from the first edge of the outer periphery of the haptic, as represented by h, in FIGS. 8C 

and 1OD. In one aspect, the predetermined distance h, may be about 0 mm. about 0.1 mm, about 

0.15 mm, about 0.2 mm, about 0.25 mm, about 0.30 mm,, about 0.35 mm, about 0.40 mm, about 

0.45 mm, about 0.50 mm, about 0.55 mm, about 0.60 mm, about 0.65 mm, about 0.70 mm, about 

0.75 mm, about 0.80 mm, about 0.85 mm, about 0.90 mm, about 0.95 mm, about 1 mm, about 

1.1 mm, about 1.15 mm, about 1.2 mm, about 1.25 mm, about 1.3 mm, about 1.35 mm, about 1.4 

mm, about 1.45 mm, about 1.5 mm, about 1.55 mm, about 1.6 mm, about 1.65 mm, about 1.7 

mm, about 1.75 mm, about 1.8 mm, about 1.85 mm, about 1.9 mm, about 1.95 mm, and about 2 

mm. In another aspect, the predetermined distance h, is may be provided within a range that is 

between and includes any two of the foregoing values. In a further aspect, the predetermined 

distance h, for a high profile accommodating IOL may be in the range of about 0 mm to about 

0.75 mm. In yet a further aspect, the predetermined distance h, for a low profile accommodating 

IOL may be in the range of greater than 0.75 mm to about 1 mm.  

The predetermined distance h, may also be provided as a percentage of the total height 

h2 of the outer periphery of the haptic system 810, 1015. In one aspect, the predetermined 

distance h, may be about 0.01%, about 1%, about 5%, about 10%, about 15%, about 20%, about 

2 5 % , about 30%, about 35%, about 40%, about 45%, about 50%, about 55%, about 60%, about 
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65%, about 70%, about 75%, about 80%, about 85%, and about 90% of the total height h2 of the 

outer periphery of the haptic system 810, 1015. In another aspect, the predetermined distance h, 

may be provided within a range that is between and includes any two of the foregoing values. In 

a further aspect, the predetermined distance h, for a high profile accommodating IOL may be 

about 0.01% to about 37% of the total height h2 of the outer periphery of the haptic system 810, 

1015. In yet a further aspect, the predetermined distance h, for a high profile accommodating 

IOL may be about 38% to about 75% of the total height h2 of the outer periphery of the haptic 

system 810, 1015.  

FIG. 11A depicts a perspective view of an accommodating IOL 1100 including a base 

assembly 1110 and a power lens 1120, in accordance with an embodiment of the present 

disclosure. FIG. 11B provides an exploded view of the accommodating IOL 1100, FIG. 11C 

provides a top plan view of the accommodating IOL 1100, and FIG. 11D provides a cross

sectional view of the accommodating IOL 1100. The base assembly 1110 includes a haptic 

system 1130. As most clearly seen in FIG. 11C, the haptic system 1130 includes a plurality of 

recesses or cutouts 1140 defined within an inner periphery of the haptic system 1130 for 

receiving one or more fins 1150 extending from a peripheral edge of the power lens 1120. The 

plurality of recesses or cutouts 1140 may be defined by a raised portion or tab 1160 and an entry 

passage on at least one side of the raised portion. The power lens 1120 is lowered into the base 

assembly 1110 such that each of the fins 1150 enter in through one of the plurality of cutouts 

1140. The power lens 1120 is then rotated, such that each fin 1150 is no longer positioned within 

one of the cutouts 1140, but rather, is positioned below one of a plurality of tabs 1160. Once 

each fin 1150 (or at least one of the fins 1150) is positioned below a tab 1160, the power lens 

1120 becomes secured to the base assembly 1110. In certain embodiments, manipulation holes 

may be created on the power lens 1120 to allow a user to insert a tool into the one or more 

manipulation holes to assist in rotating the power lens 1120.  

FIGS. 12A-12F provide various views of an accommodating IOL 1200, according to an 

embodiment of the present disclosure. In this embodiment, the accommodating IOL 1200 

comprises a base assembly 1210 and a power lens 1220. The base assembly 1210 includes a base 

lens 1290. The power lens 1220 includes a flexible membrane 1230 and an optic 1235 and 

flanges 1240 that extend outwardly from a peripheral edge of the power lens 1220. The flanges 

1240 can be inserted into a channel 1250 that is formed in the inner periphery of the base 
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assembly 1240 or haptic by a plurality of upper tabs 1260 and lower tabs 1270. The positioning 

of the flanges 1240 towards the anterior portion of the power lens 1220 may be advantageous in 

that the flanges 1240 and the tabs 1260 securing the flanges 1240 are positioned such that they 

do not interfere with the visual elements of the accommodating IOL, i.e., the flexible membrane 

1230, the optic 1235, and the base lens 1290. As such, visual artifacts or light distortions caused 

by the flanges and the tabs 1260, 1270 are minimized or eliminated altogether. The flanges 1240 

do not extend out of the power lens 1220 at regions 1280 to allow for easier insertion of the 

power lens 1220 into the base assembly 1210.  

FIGS. 13A-13C depict an embodiment a base assembly 1300 with extended tabs for an 

accommodating IOL. The base assembly 1300 includes a haptic system 1310 and a cavity 1320 

for receiving a power lens. Extended tabs 1330 extend over a portion of the circumference of the 

haptic system 1310 and into the cavity. The extended tabs 1330 are used to secure a power lens 

within the base assembly 1310. In certain embodiments, each tab 1330 may be measured by an 

angular coverage, indicative of the portion of the circumference encompassed by each tab 1330.  

In certain embodiments, each tab 1330 may encompass between 30 degrees and 180 degrees.  

Each tab 1330 may also include a width measurement, indicative of how far in towards the 

center of the base assembly the tab 1330 extends. An outer edge of the haptic system 1310 and 

applicable haptic systems described in this disclosure can be approximately 1 mm thick.  

FIGS. 14A-D depict various views of an astigmatism-free base ring 1400, in accordance 

with an embodiment of the present disclosure. The astigmatism-free base ring 1400 is a fluid

filled base ring configured to receive a power lens in a manner as depicted with reference to 

FIGS. 1C and 3C. The astigmatism-free base ring 1400 includes a haptic system 1410 and may 

be provided as a ring shaped to enclose a region 1420. A power lens may be inserted into the 

region 1420 to form an accommodating IOL. The astigmatism-free base ring 1400 includes 

upper flanges 1430 and a lower surface 1435 to secure the power lens between the upper flanges 

1430 and the lower surface 1435.  

FIG. 14C provides a cross-sectional view of the astigmatic free base ring 1400. The 

astigmatism-free base ring 1400 may include an outer reservoir 1440 and an inner reservoir 

1450. The outer reservoir 1440 and the inner reservoir 1450 may contain a fluid, and may be in 

fluid communication with one another. In one embodiment, the outer reservoir 1440 and the 

inner reservoir 1450 may be provided in fluid communication with one another through a 
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channel 1460 that is narrower than at least one of the outer reservoir 1440 and the inner reservoir 

1450. The use of the two reservoirs 1440, 1450 in fluid communication with one other through a 

narrowed channel 1460 more evenly distributes a radially-compressive force onto the inner 

surface of the base ring 1400 that is located between the upper flange 1420 and the lower surface 

1435 when a radially compressive force applied to the periphery of the haptic system 1410. As 

such, a more even, non-toric deformation is created in the accommodating IOL.  

FIG. 14D provides a cross-sectional view of an alternative embodiment of the 

astigmatism-free base ring 1400. In certain embodiments, a mesh braid, such as that shown in 

FIG. 14E, may be incorporated into the inner reservoir 1450. In certain embodiments, the mesh 

braid may comprise a Nitinol braid. The mesh braid (FIG. 14E) may allow for fluid to flow 

between the inner and outer reservoirs 1450, 1440, while providing additional structure support 

for the inner reservoir, thereby facilitating even disbursement of forces applied to the 

astigmatism-free base ring 1400. Thus, in one embodiment, the base ring 1400 described above 

may further comprise a porous support structure or a mesh braid, such as the one depicted in 

FIG. 14E, which may be disposed along a portion of or along an entirety of the inner reservoir 

1450.  

FIG. 15A depicts a perspective view of an accommodating IOL 1500 having a base 

assembly and power lens that is attached or attachable to one another by bonding or insert 

molding. FIG. 15B provides a top plan view of the accommodating IOL 1500. FIG. 15C depicts 

a cross-sectional view of the accommodating IOL 1500. FIG. 15D depicts a bottom perspective 

view of the accommodating IOL 1500. The accommodating IOL 1500 includes a haptic base 

assembly 1510 attached to a power lens 1520 during manufacture. The attachment may be 

effectuated by one or both of bonding or insert molding, in which one of the base assembly 1510 

and the power lens 1520 is molded and then the other of the base assembly 1510 and the power 

lens 1520 is molded directly onto the first molded part (i.e., the base assembly 1510 orthepower 

lens 1520). The portion of the power lens 1520 that is attached to the base assembly 1510 may 

be one or both of a portion of the circumferential peripheral edge 1522 or a posterior edge 1524 

of the power lens 1520. The entire accommodating IOL 1500 can then be inserted into a patient.  

In order to reduce the bulk of the bonded base and power lens, the accommodating IOL 1500 can 

include just a single optic, such that power correction comes only from the power lens 1520.  

Thus, in one embodiment, the base assembly 1510 itself does not comprise an optic that provides 
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refractive correction and the IOL 1500 only comprises the power lens 1520 to provide refractive 

correction.  

FIGS. 16A-F depict various views a no gap accommodating IOL 1600 including a 

gapless base assembly 1610 and a power lens 1620. The gapless base assembly 1610 includes a 

base lens 1630 and a haptic system 1640. The base lens 1630 and the haptic system 1104 are 

secured together so no gaps are formed leading into the power lens 1620. This limits the ability 

of cells to flow into a cavity 1670 between the base lens 1630 and the power lens 1620 when a 

power lens 1620 is inserted into the gapless base assembly 1610. In various embodiments, a 

similar effect may be had by applying a Parylene coating a base assembly having gaps to prevent 

cell migration into and out of the cavity between the power lens and the base lens.  

In various embodiments, the base assemblies described in this paper can provide a 

portion of power correction. As a result, a base assembly can be installed and an appropriate 

power lens to install can be selected to allow for correction within 1 of a diopter. Further, in 

various embodiments, an optic of the base assemblies can include a UV absorber or UV 

absorbent coating to absorb UV entering the eye of the patient. In various embodiments Purkinje 

images can be used to adjust a power lens or a base assembly to ensure that they are properly 

installed during the installation of the accommodating IOL.  

In various embodiments, through the use of a power lens and a base assembly, such as 

the base assemblies described in this disclosure, the two-part accommodating IOLs disclosed 

herein allow for greater efficiency in cataloguing products. For example, 4 base assemblies and 9 

power lenses are needed to cover a range of 12 to 27.5 diopters at half diopter steps. Using single 

lenses requires 32 different lenses. As only 4 base assemblies and 9 power lenses are needed, 

only 13 stock keeping units (hereinafter referred to as "SKUs") are needed to store and organize 

the power lenses and base assemblies as opposed to 32 different SKUs. This reduces chances of 

misplacement and leads to easier organization. This increase in efficiency is even greater with 

respect to toric lenses. For example, assuming 4 different toric powers, for 32 single lens types, 

128 SKUs are need to organize the lenses. However, with a two-part accommodating IOL, 

assuming 4 different toric powers of the base assemblies, only 16 base assemblies and 9 power 

lenses are needed, for a total of 25 SKUs, which is dramatically less than the 128 SKUs needed 

for single toric lenses.  
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In various embodiments, the tabs and the flanges of the base assemblies discussed in this 

paper can be colored differently than a power lens to allow a surgeon to see when a power lens 

has been correctly inserted into a base assembly. In various embodiments, a power lens or an 

edge of a power lens can be colored to further aid in insertion of the power lens into a base 

assembly. In various embodiments a base lens or a haptic system of a base assembly can be 

colored. Coloration can be achieved by adding roughness or a coating to outer surfaces of any of 

the previously described components.  

In various embodiments, Purkinje images may be utilized to assist in adjustment and 

placement of a power lens into a base assembly. Images can be used to adjust the power lens and 

base lens after implantation to assure the best fit. This approach gives immediate and simple 

feedback for the surgeon through the eye piece of a scope. For example, a surgeon can receive an 

indication that a power lens is correctly placed into a base lens if the surgeon can see a perfect 

circle when looking through the scope. If the circle is deformed or misshaped at all, the surgeon 

will know that they have to continue adjusting the power lens.  
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. An accommodating intraocular lens device comprising: 

a base assembly comprising a first open end, a second end coupled to a base lens, 

and a haptic surrounding a central cavity, wherein the haptic comprising an outer 

periphery, an inner surface and a height between a first edge and a second edge; 

a power lens configured to fit within the central cavity, the power lens comprising 

a first side, a second side, a peripheral edge coupling the first and second sides, and a 

closed cavity configured to house a fluid; 

wherein the first side of the power lens is configured to be inserted into an eye 

separately from the base assembly and configured to be positioned within the central 

cavity after being inserted into the eye at a predetermined distance from the first edge of 

the haptic.  

2. The accommodating intraocular lens device of claim 1, wherein the 

predetermined distance is about 0 mm to about 0.75 mm.  

3. The accommodating intraocular lens device of claim 1, wherein the 

predetermined distance is about 0.75 mm to about 1.5 mm.  

4. The accommodating intraocular lens device of claim 1, wherein the 

predetermined distance is about 38% to about 75% of the height of the haptic.  

5. The accommodating intraocular lens device of claim 1, wherein the 

predetermined distance is about 0.01% to about 37% of the height of the haptic.  

6. The accommodating intraocular lens device of any one of the preceding claims, 

wherein the inner surface faces the central cavity and comprises a plurality of spaced apart 

contact points configured to engage a portion of the peripheral edge of the power lens.  

7. The accommodating intraocular lens device of any one of the preceding claims, 

further comprising outer grooves extending along at least a portion of the height of the haptic, 

the outer grooves being configured to permit the haptic to be radially compressed, radially 

expanded, or both.  
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8. The accommodating intraocular lens device of claim 7, wherein the outer grooves 

are disposed in the outer periphery opposite the inner surface contact points.  

9. The accommodating intraocular lens device of any one of the preceding claims, 

wherein the haptic further comprises a plurality of tabs extending radially inwardly into the 

cavity and wherein the power lens is secured to the base assembly by the plurality of tabs.  

10. The accommodating intraocular lens device of claim 9, wherein the haptic further 

comprises a plurality of tables extending radially inwardly into the cavity and wherein a channel 

is formed between the plurality of tabs and the plurality of tables to secure the power lens to the 

base assembly.  

11. The accommodating intraocular lens device of claim 9, wherein a bottom surface 

of the plurality of tabs is positioned at a distance of about 0 mm to about 0.75 mm from the first 

edge of the haptic.  

12. The accommodating intraocular lens device of claim 9, wherein a bottom surface 

of the plurality of tabs is positioned at a distance of about 0.75 mm to about 1 mm from the first 

edge of the haptic.  

13. The accommodating intraocular lens device of claim 9, wherein a bottom surface 

of the plurality of tabs is positioned at a distance, from the first edge of the haptic, of about 

0.01% to about 37% of the height of the haptic.  

14. The accommodating intraocular lens device of claim 9, wherein a bottom surface 

of the plurality of tabs is positioned at a distance, from the first edge of the haptic, of about 38% 

to about 75% of the height of the haptic.  

15. The accommodating intraocular lens device of any one of the preceding claims, 

further comprising a plurality of arms coupling the base lens to the haptic.  

16. The accommodating intraocular lens device of claim 15, wherein the arms vault 

the base lens away from the central cavity.  
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17. The accommodating intraocular lens device of any one of the preceding claims, 

wherein the first side of the power lens comprises one of a flexible membrane and an optic and 

wherein the second side of the power lens comprises the other of the flexible membrane and the 

optic.  

18. The accommodating intraocular lens device of claim 17, wherein the power lens 

further comprises an optic coupler disposed from the peripheral edge to couple the optic to the 

peripheral edge and wherein the optic coupler is angled to vault the optic toward the flexible 

membrane.  

19. The accommodating intraocular lens device of any one of the preceding claims, 

wherein the fluid is one or a combination selected from the group consisting of: a silicone oil, a 

fluorinated silicone oil, a polyphenyl ether, and a fluorinated polyphenyl ether.  

20. The accommodating intraocular device of claim 19, wherein the fluid is one or a 

combination of fluorinated polyphenyl ethers selected from the group consisting of: a 

pentafluoro m-phenoxyphenyl ether and an m(pentafluorophenoxy)phenyl m-phenoxyphenyl 

ether.  

21. The accommodating intraocular lens device of claim 1, wherein the haptic is 

substantially circular and comprises: 

at least one region in which a flexibility of the haptic is greater than a flexibility in 

remaining regions of the haptic, wherein application of a radially compressive force 

results in an asymmetric deformation of the haptic, and wherein the asymmetric 

deformation of the haptic provides a toric power change in one or both of the base lens 

and the power lens.  

22. The accommodating intraocular lens device of claim 21, wherein the at least one 

region comprises two regions on opposing sides of the haptic.  

23. The accommodating intraocular lens device of claim 21 wherein the greater 

flexibility is provided by reducing a thickness of the at least one region.  
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24. The accommodating intraocular lens device of claim 22, wherein the greater 

flexibility is provided by forming one or more shaped cut-outs in the haptic in the at least one region.  

25. The accommodating intraocular lens device of any one of claims 21-24, wherein the 

haptic comprises at least one portion that extends radially outwardly of the outer periphery.  

26. The accommodating intraocular lens device of claim 25, comprising two portions that 

extend radially outwardly of the outer periphery, wherein the two regions are on opposing sides of 

the haptic.  

27. The accommodating intraocular lens device of claim 21, wherein in the at least one 

region, the haptic comprises at least one portion that extends radially outwardly of the outer 

periphery.  

28. The accommodating intraocular lens device of any one of claims 21-27 further 

comprising one or more tabs extending radially inwardly from the outer periphery.  

29. The accommodating intraocular lens device of claim 28, wherein the asymmetric 

deformation of the haptic provides a toric power change in both the base lens and the power lens.  

30. An accommodating intraocular lens device comprising: 

a base assembly comprising a first open end, a second end comprising a base lens, 

and a haptic surrounding the base lens, the haptic comprising an outer periphery surrounding 

a cavity; 

a power lens sized to fit within the cavity, wherein a first side of the power lens 

comprises a flexible membrane and a second side of the power lens comprises an optic; and 

a retaining system spaced away from an edge of the cavity, extending radially inward, 

and positioned opposite the base lens along an optical axis and configured to secure the 

power lens within the cavity; 

wherein the power lens is configured to be inserted into an eye separately from the 

base assembly and configured to be positioned within the cavity after being inserted into the 

eye.  
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31. The accommodating intraocular lens device of claim 30, wherein the retaining 

system comprises a plurality of tabs extending radially inwardly from the haptic and into the 

cavity.  

32. The accommodating intraocular lens device of claim 30, wherein the retaining 

system comprises a plurality of fins extending from a peripheral edge of the power lens and a 

plurality of corresponding recesses defined within an inner periphery of the haptic.  

33. The accommodating intraocular lens device of claim 32, wherein the plurality of 

recesses are each defined by a raised portion and an entry passage on at least one side of the 

raised portion.  

34. The accommodating intraocular lens device of claim 30, wherein the retaining 

system comprises a pair of flanges extending outwardly from a peripheral edge of the power lens 

and a channel in the haptic.  

35. The accommodating intraocular lens device of claim 34, wherein the channel is 

formed in the inner periphery of the haptic.  

36. The accommodating intraocular lens device of claim 34, wherein the channel is 

formed between a pair of opposing tabs extending from the inner periphery of the haptic.  

37. The accommodating intraocular lens device of claim 30, wherein the retaining 

system comprises a plurality of tabs that extend radially inwardly from the first open end of the 

base assembly.  

38. The accommodating intraocular lens device of any of claims 30-37, wherein the 

haptic is substantially circular.  

39. An accommodating intraocular lens device comprising: 

a base assembly comprising a first open end, an open second end, and a 

substantially circular haptic surrounding a cavity, the substantially circular haptic 

comprising an outer periphery and an inner periphery facing the cavity; 

a power lens sized to fit within the cavity, the power lens comprising a 

circumferential peripheral edge, wherein at least a portion of the circumferential 
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peripheral edge is engaged with the inner periphery of the substantially circular haptic 

such that the power lens is positioned a predetermined distance from the first open end; 

wherein the power lens is configured to be inserted into an eye separately from 

the base assembly and configured to be positioned within the cavity after being inserted 

into the eye.  

40. The accommodating intraocular lens device of claim 39, wherein the base 

assembly does not comprise an optic in addition to the power lens.  

41. The accommodating intraocular lens device of claim 39, wherein a portion of the 

power lens is attached to the substantially circular haptic.  

42. The accommodating intraocular lens device of claim 41, wherein the portion of 

the power lens that is attached to the substantially circular haptic is one or both of the 

circumferential peripheral edge or the posterior edge of the power lens.  

43. The accommodating intraocular lens device of claim 41, wherein the power lens 

is attached to the substantially circular haptic by one or a combination selected from the group 

consisting of: bonding and insert-molding.  
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