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METHOD OF PREPARING A 
MULTELEMENT INTRAOCULAR LENS 

FOR INSERTON 

FIELD OF INVENTION 

0001. The present invention relates to a method of pre 
paring an intraocular lens for insertion, and more particu 
larly to a method of preparing a multielement intraocular 
lens for insertion. 

BACKGROUND OF THE INVENTION 

0002 FIG. 1 illustrates a cross-sectional view of a human 
eye 10 having an anterior chamber 12 and a posterior 
chamber 14 separated by an iris 30. Within the posterior 
chamber 14 is a capsular bag 16 which holds the eye's 
natural crystalline lens 17. Light enters the eye by passing 
through cornea 18. The cornea and crystalline lens act 
together to direct and focus the light onto retina 20. The 
retina is connected to optic nerve 22 which transmits images 
received by the retina to the brain for interpretation. Eye 10 
has a visual axis VA 
0003. In response to the sharpness of the image received 
by the retina, the brain operates to contract or relax ciliary 
muscle 26. Ciliary muscle 26 is disposed within ciliary body 
28, and upon contraction of the ciliary muscle, the ciliary 
body is caused to move. To achieve near-focus accommo 
dation, the ciliary muscle is contracted thereby causing the 
ciliary body to relax tension on Zonules 27 which permits the 
capsular bag and crystalline lens 17 to become more 
rounded. To achieve far focus (i.e., disaccommodation), the 
ciliary muscle is relaxed thereby increasing tension on 
Zonules 27 which causes the capsular bag and crystalline 
lens 17 to become flatter. 
0004. In an eye where the natural crystalline lens has 
been damaged (e.g., clouded by cataracts), the natural lens 
is no longer able to properly focus and/or direct incoming 
light to the retina. As a result, images become blurred. A well 
known Surgical technique to remedy this situation involves 
removal of a damaged crystalline lens. The lens is removed 
by first making an incision in the cornea, and then making 
a hole in the capsular bag known as a capsularhexis (also 
referred to simply as a rhexis). The crystalline lens is 
removed through the rhexsis and through the incision. 
Subsequently, an artificial lens known as an intraocular lens 
(IOL) can be placed into the evacuated capsular bag through 
incision and through the rhexis. 
0005 Conventional IOLs are typically fixed-focus 
lenses. Such lenses are usually selected to have a power Such 
that the patient has a fixed focus for distance vision, and the 
patient requires spectacles or contact lenses to permit near 
vision. In recent years extensive research has been carried 
out to develop IOLs having variable focus capability. Such 
IOLs are known as accommodating IOLS (AIOLS). The 
term AIOLS refers to both single-element and multielement 
lens systems. 
0006 AIOLs permit a wearer to have accommodative 
vision. AIOLs are typically located in the posterior chamber 
(e.g., in the capsular bag) and provide variable focal power 
in accordance with tension or a lack of tension exerted on the 
capsular bag 16 as a result of contraction and relaxation of 
the ciliary muscle. FIG. 2 shows an example of two-element 
IOL 240 in capsular bag 16. IOL 240 comprises an anterior 
lens element 242 and a posterior lens element 244 that are 
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connected to one another by haptics 246. The haptics permit 
lens elements 242 and 244 to translate relative to one another 
to achieve accommodation and disaccommodation. Further 
details of IOL 240 are given in U.S. Pat. No. 6,488,708 
issued Dec. 3, 2002, to Sarfarazi. The substance of said 
patent is hereby incorporated by reference. In some embodi 
ments, of IOL 40, anterior lens element diameter and the 
posterior lens element diameter are approximately 5.5 mm 
and the overall diameter of the lens (including the haptics is 
approximately 9.3 mm). 
0007 To date, although there have been numerous patent 
filings directed to multielement AIOLs, there have been few 
filings related to insertion techniques for delivering Such 
AIOL into an eye. Furthermore, those techniques that have 
been described to date, which include an injector device, 
have required Substantially completely newly designed for 
implanting AIOLS into patients eyes. 
0008. In addition to multielement AIOLs, multielement 
non-accommodative IOLs have been proposed. Similar to 
AIOLs, there have been few filings related to insertion 
techniques for delivering Such multielement IOLS into an 
eye. 

SUMMARY 

0009 Aspects of the present invention are directed to 
folding techniques for use in reducing the cross-sectional 
shape of multielement IOLS (i.e., accommodative and non 
accommodative IOLs) for insertion into an eye. Other 
aspects of the present invention are directed to techniques 
for loading an IOL inserter with a multielement IOL for 
Subsequent insertion into an eye. 
0010. A first aspect of the invention is directed to a 
method of facilitating loading a multielement IOL into an 
injector, the IOL having a plurality of haptics coupling a first 
lens element and a second lens element, the haptics extend 
ing beyond a periphery of at least one of the first lens 
element and the second lens element, the method comprising 
folding at least one of the haptics radially inward while the 
first lens element and the second lens element are substan 
tially aligned along the optical axis. 
0011. In some embodiments, the step of folding at least 
one haptic comprises folding at least one of the haptics Such 
that it is at least partially disposed between the first lens 
element and the second lens element. In other embodiments, 
the step of folding at least one haptic may comprise folding 
at least one haptic Such that a portion of the at least one 
haptic contacts an exterior side of one of the first lens 
element and the second lens element. 

0012. In some embodiments, the step of folding at least 
one haptic comprises folding at least two of the haptics 
radially inward. In some of such embodiments, the multi 
element IOL may comprise at least three haptics. In some of 
such embodiments, the step of folding at least two of the 
haptics comprises folding at least two haptics such that they 
are at least partially disposed between the first lens element 
and the second lens element. In other of Such embodiments, 
the step of folding at least one haptic comprises folding at 
least two haptics such that a portion of the haptics contacts 
an exterior side of one of the first lens element and the 
second lens element. 

0013. In some embodiments, the step of folding the two 
haptics is achieved using a first arm and second arm of a 
forceps or tweezers. 
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0014. In some embodiments, the method further com 
prises a step of locating the IOL in a staging area of an 
inserter, with at least the second lens element contacting the 
inserter. In some embodiments, the staging area comprises a 
cover, and the cover is operated to maintain the haptics in a 
folded state after the IOL is located in the staging area. In 
Some embodiments, the method further comprises pushing 
the first lens element and the second lens element together, 
prior to the step of folding the haptics. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 Illustrative, non-limiting embodiments of the 
present invention will be described by way of example with 
reference to the accompanying drawings, in which the same 
reference number is used to designate the same or similar 
components in different figures, and in which: 
0016 FIG. 1 illustrates a cross-sectional view of a human 
eye; 
0017 FIG. 2 illustrates an example of a conventional 
two-element AIOL in a capsular bag; 
0018 FIG. 3 illustrates the two-element AIOL in FIG. 2 
in greater detail; 
0019 FIG. 4A is a side view of the first lens element and 
second lens element folded such that the second lens ele 
ment at least partially surrounds the first lens element; 
0020 FIG. 4B is a top view of the first lens element and 
second lens element folded such that the second lens ele 
ment at least partially surrounds the first lens element; 
0021 FIGS.5A, 5B, 6 and 7 illustrate an example of a 
technique for achieving a folded IOL as illustrated in FIG. 
4. 
0022 FIGS. 8A, 8B and 9 illustrate an alternative tech 
nique for achieving a folded IOL as illustrated in FIG. 4; 
0023 FIGS. 10 and 11 illustrate an alternative technique 
for folding the first lens element and second lens element 
Such that the second lens element at least partially Surrounds 
the first lens element; 
0024 FIGS. 12-14 illustrate a technique for preparing an 
IOL for loading into an IOL inserter; 
0025 FIG. 15 illustrates locating an IOL onto a staging 
area of an inserter in which the haptics have been folded in 
a first configuration; 
0026 FIG. 16 illustrates locating an IOL onto a staging 
area of an inserter in which the haptics have been folded in 
an alternate configuration to FIG. 15: 
0027 FIGS. 17A and 17B illustrate of further details of 
the inserter of FIG. 15: 
0028 FIG. 18 illustrates an example of a plunger for use 
in the inserter of FIG. 15: 
0029 FIG. 19 illustrates further details of the staging area 
of the inserter of FIG. 15: 
0030 FIG. 20 is a cross-sectional view of the inserter of 
FIG. 15 taken along line 20-20 of FIG. 19: 
0031 FIG. 21 is a cross-sectional view of the inserter of 
FIG. 15 taken along line 21-21 of FIG. 19: 
0032 FIG. 22 is a cross-sectional view of the inserter of 
FIG. 15 taken along line 22-22 of FIG. 17B: 
0033 FIG. 23 is a cut away view of an inserter as in FIG. 
17A where the inserter is cut away at a location along a 
lumen, and where an IOL is disposed at the location (both 
the lumen wall and the lens have been cut away); and 
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0034 FIGS. 24-26 illustrate an example of a hingeless, 
rear-loaded cartridge Suitable for use in practicing aspects of 
the present invention. 

DETAILED DESCRIPTION 

0035 FIG. 3 shows an example of a two-element IOL 
such as the IOL illustrated in FIG. 2. IOL 40 is a multiele 
ment IOL comprising a first lens element 42 and a second 
lens element 44 that are connected to one another by haptics 
46. The first lens element and a second lens element are 
aligned along an optical axis OA. Suitable IOLs for use with 
aspects of the present invention are made of a flexible 
material Such as silicone, hydrogel or soft acrylic. The term 
“first lens element may refer to either an anterior lens 
element or a posterior lens element of an IOL; and the term 
“second lens element” refers to the other of the anterior lens 
element and the posterior lens element. 
0036 FIG. 4A illustrates the first lens element 42 and 
second lens element 44 being in a folded State such that 
second lens element 44 at least partially Surrounds first lens 
element 42. FIG. 4B is a top view of first lens element 42 and 
second lens element 44 viewed along lines 4B-4B of FIG. 
4A. FIGS. 4A and 4B further illustrate that, after folding, 
both the second lens element and the first lens element 
remain Substantially aligned along the optical axis OA. The 
term “folding as used herein means bending to achieve a 
stressed State. 
0037 FIGS. 5A, 5B, 6 and 7 illustrate an example of 
techniques for achieving a folded IOL as illustrated in FIG. 
4. As illustrated in FIG. 5A, according to Some techniques 
first lens element 42 is manipulated along a centerline (i.e., 
a diameter) by an arm 110b of a first forceps 110. FIG. 5B 
is a top view that illustrates forceps 110 manipulating first 
lens element 42. It will be appreciated that forceps 110 in 
FIGS. 5A and 5B are only partially illustrated. 
0038. Subsequently, also as illustrated in FIG. 5A, a 
second forceps 120 is used to grasp first lens element 42 
along its outer surface to fold lens element 42 substantially 
about the centerline. That is to say, first lens element 42 is 
folded such that outer portions 42a and 42b of the first lens 
element are displaced towards the second lens element 44. 
0039. It is to be appreciated that although folding of the 

first lens element is illustrated as occurring with the use of 
two forceps, in other embodiments, folding may be achieved 
by the use of human hands without forceps, or with tweezers 
or with any other Suitably configured apparatus. In some 
embodiments, folding can be achieved using a combination 
of any of forceps, fingers or tweezers. 
0040 FIG. 6 illustrates that, after folding the first lens 
element 42, first forceps 110 can be removed. First lens 
element 42 is maintained in a folded configuration by second 
forceps 120. 
0041 FIG. 7 illustrates the second lens element 44 being 
folded by a third forceps 130 such that the second lens 
element at least partially surrounds the first lens element. In 
the illustrated embodiment, the interior side 44int of the 
second lens element 44 (i.e., the side facing toward first lens 
element 42 when the lens is in an unstressed State) contacts 
the exterior side 42ext (i.e., the side facing away from first 
lens element 42 when the lens is in an unstressed State) of 
first lens element 42. It will be appreciated that after folding 
the second lens element, both the second lens element and 
the first lens element remain Substantially aligned along the 
optical axis OA. In some instances, as illustrated, the second 
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lens element 44 forms a single concavity in which the first 
lens element is disposed. In other instances, second lens 
element 44 at least partially surrounds first lens element 42 
while taking a more complex shape. 
0042. It will also be appreciated that, after folding the 
second lens element Such that the second lens element at 
least partially surrounds the first lens element, IOL 40 is 
substantially reduced in profile, such that the IOL can be 
inserted into a much smaller corneal incision than if the IOL 
were not so folded. According to one technique, forceps 120 
can be removed after lens element 44 is folded; the first lens 
element 42 and the second lens element 44 are maintained 
in a folded state with forceps 130. Forceps 130 may then be 
used to inserter the IOL into an eye. 
0043. In some embodiments, the posterior lens element 
can be folded first (i.e., the posterior lens element is the 
second lens element 44). In Such embodiments, the anterior 
lens element is folded such that it at least partially surrounds 
the posterior lens element. In other embodiments, the ante 
rior lens element can be folded first (i.e., the anterior lens 
element is the second lens element.) In such embodiments, 
the posterior lens element will be folded such that it at least 
partially surrounds the posterior lens element. In some 
embodiments, it is advantageous to fold the less massive 
lens element first and to fold the more massive lens element 
So as to at least partially surround the less massive lens 
element. 

0044 FIGS. 8A, 8B and 9 illustrate an alternative tech 
nique for achieving a folded IOL as illustrated in FIG. 4A. 
According to the alternative technique, the first lens element 
may be folded in any manner as described above with 
reference to FIGS. 5A, 5B and 6 (e.g., using forceps, 
tweezers or hands). And, FIGS. 8A, 8B and 9 illustrate 
folding the second lens element using a hinged apparatus 50. 
0045. As illustrated in FIG. 8A, in some embodiments, 
the second lens element 44 is placed on the hinged apparatus 
with the hinge substantially aligned with a centerline of the 
second lens element. FIG. 8B is a top view of the IOL 
located on the hinged apparatus. As illustrated in FIG. 9, by 
rotating a first portion 52 of the hinged apparatus relative to 
a second portion 54 of the hinged apparatus, the second lens 
element is folded such that the second lens element at least 
partially surrounds the first lens element 42. In the illustrated 
embodiment, after relative rotation of the portions, a lumen 
53 is formed in which the IOL is located. It will be 
appreciated that after folding the second lens element, both 
the second lens element and the first lens element remain 
Substantially aligned along the optical axis OA. 
0046. In some instances, upon closing hinged apparatus 
50 of the illustrated embodiment, a portion of the first lens 
element and/or the haptics may become trapped between 
portions 52 and 54 of the hinged apparatus. In such 
instances, a forceps or other Suitable device may be used to 
press the first lens element and/or haptics into the lumen. 
0047. It will be appreciated that after folding the second 
lens element such that the second lens element is at least 
partially surrounds first lens element, the IOL 40 is substan 
tially reduced in profile, such that the IOL can be inserted 
into a much smaller corneal incision and/or rhexis than if the 
IOL were not so folded. As discussed above, the first lens 
element can be the anterior lens element or the posterior lens 
element, and the other of the anterior lens element and 
posterior lens element is the second lens element. 
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0048 Hinged apparatus 50 may be any suitable hinged 
apparatus. For example, the hinged apparatus may be a 
conventional IOL inserter cartridge. In some embodiments, 
the cartridge may be a winged cartridge. In embodiments 
where the hinged apparatus is a cartridge, after closing of the 
cartridge, the lumen may be aligned with the lumen of the 
injector (not shown) and the IOL inserted into a patient’s eye 
by actuating a plunger (not shown). In some embodiments, 
the lumen of the inserter may be tapered such that the IOL 
is further compressed as the IOL is pushed along the lumen 
by the plunger into the eye. 
0049. In some embodiments, the hinged apparatus may 
be a holder/folder apparatus. In such embodiments, the IOL 
may be removed from the holder/folder apparatus after 
folding and then located in an appropriate injector device or 
directly into a patient’s eye using forceps. 
0050. An advantage of the folding techniques discussed 
above is that contact between the surfaces of the first lens 
element and the second lens element is limited; and the 
folding of the lenses provides Substantial potential energy, 
such that when the IOL is released from its folded (i.e., 
stressed) state, the first lens element and the second lens 
element readily separate from one another. That is, they 
overcome any cohesion between the lenses and readily attain 
an unstressed state. 
0051 Although a winged cartridge was discussed above, 
other types of cartridges may be used. For example, a 
cartridge may be a hingeless, rear-loaded cartridge, such as 
cartridge 310 shown in FIGS. 24-26. The cartridge may be 
used to achieve a folded IOL in which the first lens element 
42 and second lens element 44 are folded such that second 
lens element 44 at least partially Surrounds first lens element 
42, and Such that, after folding, both the second lens element 
and the first lens element remain Substantially aligned along 
the optical axis OA (as shown in FIG. 26). 
0.052 According to some techniques, loading of IOL 40 
into cartridge 310 is performed with forceps 120. According 
to one example of a loading technique, forceps 120 can be 
used to grasp the first lens element 42 as shown in FIG. 6 
(i.e., the first lens element is folded such that outer portions 
of the first lens element are displaced towards the second 
lens element) before the IOL is loaded into the cartridge in 
the manner described below. The arms 120a and 120b of the 
forceps are preferably long enough so that they can grip the 
IOL 40 as shown and push it through the loading area 320 
and into a staging area 334. 
0053 Before the IOL 40 is inserted into cartridge 310, the 
loading area is typically lubricated by depositing an amount 
of Viscoelastic. The loading area 320 comprises a passage 
way which is cylindrical in cross section (or other appro 
priate shape) and gradually decreases in diameter in the 
direction of tip 352. In some embodiments, the loading area 
320 is formed with a slot 336 so that once the IOL is inserted 
in the staging area 334, the forceps can easily be withdrawn. 
According to some techniques, the IOL may be inserted 
loading area through slot 336. 
0054 As shown in FIG. 25, the IOL is inserted directly 
into the proximal end 322 of the loading area 320. As the 
IOL is pushed toward the staging area 334, the walls which 
define the loading area operate to cause the edges of second 
lens element 44 to curl upwardly. As the IOL is pushed 
toward the staging area 334, the diminishing-diameter Sur 
face of the loading area 320 causes second lens element 44 
to deform and compress while the first lens element 42 is 
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held by the forceps. Accordingly, the IOL is deformed from 
the shape shown in FIG. 6, to a shape as shown in FIG. 26. 
0055. A pair of ridges 340 may be formed on the inner 
surface of at least a portion of the length of the walls which 
define the loading area 320 for guiding the outer edges of 
second lens element 44. In some embodiments, the edges of 
the second lens element are inserted beneath the ridges 340. 
As shown, in particular in FIG. 24, the ridges move 
upwardly along the surface of the wall which defines the 
loading area 320 for guiding the edges of the second lens 
element 44 into their curled position until they reach the 
staging area 334. 
0056. The staging area 334 is formed with a passageway 
that operates as a continuation of the passageway in the 
loading area 320. In some embodiments, the staging area 
passageway also gradually diminishes in size along its 
length. After the IOL 40 is loaded in the cartridge as 
described and shown, the lumen may be aligned with the 
lumen of an injector (not shown) using handle 348. Subse 
quently, the IOL can be pushed through tip 352 and inserted 
into a patient’s eye by actuating a plunger (not shown). It is 
to be appreciated that, in some embodiments, the first lens 
element and the second lens element are maintained on the 
optical axis throughout the loading and insertion process. 
0057 U.S. Pat. No. 6,214,015 issued Apr. 10, 2001 to 
Reich, et al. includes further details of a rear-loaded car 
tridge that may be used to fold a multielement IOL accord 
ing to aspects of the present invention. The Substance of said 
patent is hereby incorporated by reference. 
0058 Although the technique described above included 
folding the first lens element such that outer portions of the 
first lens element are displaced towards the second lens 
element prior to loading the AIOL into the cartridge in other 
embodiments, according to other techniques, the first lens 
element may be folded such that outer portions of the first 
lens element are displaced away from the second lens 
element prior to loading the AIOL into the cartridge (in the 
manner shown in FIG. 11). 
0059. In a manner similar to what was described above, 
the IOL is then inserted directly into the proximal end 322 
of the loading area 320. As the IOL is pushed toward the 
staging area 334, the walls which define the loading area 
operate to cause the edges of second lens element 44 to curl 
upwardly. As the IOL is pushed toward the staging area 334, 
the diminishing-diameter surface of the loading area 320 
causes second lens element 44 to deform and compress 
while the first lens element 42 is held by the forceps. 
0060 FIG. 10 illustrates a first step in an alternative 
technique for folding multielement IOL 40. In the illustrated 
embodiment, the first lens element 42 and second lens 
element 44 are folded such that the second lens element at 
least partially Surrounds the first lens element and Such that, 
after folding, both the second lens element and the first lens 
element remain Substantially aligned along the optical axis 
OA. 

0061. In FIG. 10, first lens element 42 and second lens 
element 44 are pressed toward one another by first forceps 
110. As illustrated in FIG. 11, a second forceps 120 (i.e., 
arms 120a and 120b) is then used to grasp the outer edges 
of second lens element 44 and to fold the second lens 
element. The first lens element 42 is caused to fold by the 
folding of the second lens element 44. It will be appreciated 
that in the illustrated embodiment, the step of folding the 
second lens element and first lens element comprises folding 
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the second lens element such that the second lens element at 
least partially surrounds the first lens element and such that 
outer portions 42a, 42b of the first lens element 42 are 
displaced away from the second lens element 44. The first 
lens element may be an anterior lens element or a posterior 
lens element. 
0062. In some embodiments, the step of pressing the first 
lens element 42 and second lens element 44 toward one 
another is performed with the second lens element being 
disposed on a cartridge (see hinged apparatus 50 illustrated 
in FIG. 8A). The subsequent step of folding the first lens 
element and the second lens element can be achieved by 
closing the cartridge. Although, in the illustrated embodi 
ment, in some embodiments, the first lens element is caused 
to fold by folding the second lens element around the first 
lens element, the first lens element and the second lens 
element may be folded independently (e.g., by first folding 
the first lens element and then folding the second lens 
element such that is at least partially surrounds the first lens 
element). 
0063. It is to be appreciated that although folding is 
illustrated as occurring with the use of a forceps and a 
cartridge, in other embodiments, folding may be achieved 
using forceps, fingers or tweezers or a combination thereof. 
0064. In some embodiments, preparing a multielement 
IOL for insertion includes loading the IOL into an IOL 
inserter. One example of an IOL suitable for such techniques 
is the IOL that was discussed above with reference to FIG. 
3. As described above, the IOL of FIG. 3 has a plurality of 
haptics 46 extending between a first lens element 42 and a 
second lens element 44. As illustrated in FIG. 12, the haptics 
extend beyond a periphery P of at least one of the first lens 
element and the second lens element. According to aspects 
of the present invention it is advantageous to fold at least one 
of the haptics radially inward while the first lens element and 
the second lens element are substantially aligned along the 
optical axis. An advantage of so loading an IOL is to reduce 
the profile of the IOL for advancement through an injector. 
Advantages of the present aspect of the invention can be 
gained by folding at least one of the haptics of the lens. 
0065. In FIG. 12-15, two haptics are folded radially 
inward while the IOL is disposed on a shelf 129 in the 
staging area 123 of the inserter. In the illustrated embodi 
ment, the haptics are folded such that a portion of the haptics 
contacts an exterior side of one of the first lens element and 
the second lens element. An "exterior side of a lens element 
is defined herein to be a side of the lens element that faces 
away from the remaining lens element(s) of the IOL. 
0066 FIG. 12 is a plan view of IOL 40 in which IOL 40 

is placed on a flat surface with the first lens element 42 
disposed on the flat surface and the second lens element 44 
above the surface. In FIG. 12, the first lens element and the 
second lens element are pushed toward one another. Any 
Suitable technique may be used to push the lens elements 
toward one another. For example, forceps or a finger may be 
used to apply a force to the anterior lens element. 
0067. It should be appreciated that the haptics may be 
folded (i.e., folded such that a portion of the haptics contacts 
an exterior side of one of the first lens element and the 
second lens element) using any suitable technique. Accord 
ing to some techniques, as illustrated, the IOL may be folded 
while the IOL is disposed on a shelf in the staging area of 
an inserter. In other examples of techniques, it is advanta 
geous if the haptics are folded while the IOL is disposed on 
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a suitable Surface and Subsequently transferred to a staging 
area of an inserter. For example, the haptics may be folded 
while the IOL is disposed on a table top or on a separate 
folding apparatus or on portion of the packaging material in 
which the IOL. 

0068 FIG. 13 is a plan view of IOL 40 illustrating that a 
first arm 110a of a forceps 110 is placed through a first haptic 
46a, and a second arm 110b of the forceps 110 is placed 
through a second haptic 46b. 
0069 FIG. 14 is a plan view of IOL 40 illustrating folding 
of the haptics 46a, 46b such that a portion of the haptics 
contacts an exterior side 42ext of the first lens element 42. 
Any suitable technique may be used to fold the haptics. For 
example, forceps or a finger may be used to fold the haptics. 
0070 Although separate steps of pushing the lens ele 
ments together and folding the haptics are illustrated, it is to 
be appreciated that Such steps may be achieved in a single 
step. For example, the forceps may be manipulated to fold 
the IOL such that a portion of the haptics contacts an exterior 
side of the first lens element while pushing the first lens 
element toward the second lens element. Also, it is to be 
appreciated that by moving the haptics, the first lens element 
will naturally move toward the second lens element another. 
Further, in Some embodiments, the haptics may extend 
toward the exterior side of the fist lens element when the IOL 
is in an unstressed State (i.e., the first lens element is recessed 
relative to the haptics) thus facilitating folding the haptics 
Such that a portion of the haptics contacts an exterior side of 
a lens element, and Such that the lens elements are pressed 
together as the haptics are folded. 
(0071 FIG. 15 is a plan view of the IOL 40 in which 
second lens element 44 is placed on shelf 129 of an inserter 
while maintaining the haptics 46a. 46b (e.g., with forceps 
110a, 110b) such that a portion of the haptics contacts an 
exterior side 42ext of the first lens element 42. The third 
haptic 46c of the IOL is flexed as a result of the first lens 
element and the second lens element being pushed together 
but, in some embodiments, is otherwise not folded when 
placed on the loading deck. The third haptic is oriented so as 
to extend toward the tip 195 (shown in FIG. 17A) through 
which the IOL is injected into an eye. Subsequently, the 
forceps are removed while cover 121 is closed, such that the 
haptics are maintained in the folded state by the cover as the 
forceps are removed. The closed cover maintains the haptics 
Such that a portion of the haptics contacts an exterior side of 
the first lens element. After closing the cover, the plunger of 
the inserter may be actuated to inject the IOL into the eye. 
0072. In some embodiments, haptics 46a and 46b are 
folded to be substantially entirely within periphery P. How 
ever, the invention is not so limited and in Some embodi 
ments, the haptics are only partially within the periphery P. 
Furthermore, although in FIG. 15, only two haptics are 
illustrated as folded, in other embodiments one or three or 
more haptics may be so folded. 
0073. In some embodiments of the above technique, the 

first lens element 42 is an anterior lens element of an IOL. 
In Such embodiments, the haptics 46a and 46b contact an 
anterior side of the anterior lens element (when folded as 
shown in FIG. 15). For example, in such embodiments, IOL 
40 is placed on shelf 129 with the posterior lens element 
disposed on the Surface and the anterior lens element above 
the surface. Subsequently, the haptics are folded onto the 
anterior side of the anterior lens element. 
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0074. In other embodiments, the first lens element 42 is 
a posterior lens of the IOL. In such embodiments, the haptics 
46a, 46b are folded such that a portion of the haptics 
contacts a posterior side of the posterior lens element. For 
example, in such embodiments, IOL 40 is placed on shelf 
129 with the anterior lens element disposed on the surface 
and the posterior lens element above the surface. Subse 
quently, the haptics are folded onto the posterior side of the 
posterior lens element. 
0075 FIG. 16 illustrates another example of an embodi 
ment of a technique for loading an IOL by folding at least 
one of the haptics radially inward. In contrast to FIG. 15, 
which illustrates that the haptics are folded so as to contact 
an exterior Surface of the second lens element, in the 
embodiment of FIG. 16 illustrates a technique in which 
haptics 46a. 46b are folded such that they are disposed 
between the first lens element and the second lens element. 
After closing the cover, the plunger of the inserter may be 
actuated to inject the IOL into the eye. 
0076. In some embodiments, haptics 46a and 46b are 
folded to be substantially entirely within periphery P. How 
ever, the invention is not so limited and in some embodi 
ments, the haptics are only partially within the periphery P. 
Furthermore, although in FIG. 16, only two haptics are 
illustrated as folded, in other embodiments one or three or 
more haptics may be so folded. 
(0077. It is to be understood that although the IOL in the 
embodiments discussed above has three haptics, the aspects 
of the invention (illustrated in FIGS. 4A-16) are not so 
limited. The present aspect of the invention may be used 
with a multielement IOL having two or four or more haptics 
so as to reduce the profile of the IOL and prepare the IOL for 
loading into the inserter. 
(0078 FIGS. 17A and 17B schematically illustrate por 
tions of an embodiment of an inserter 150 having a staging 
area 123 as illustrated in FIG. 15. One example, of a suitable 
inserter is the PS30-II produced by Bausch & Lomb, Inc. 
Portions of the inserter will now be discussed with reference 
to FIGS. 17A, 17B and 19. The inserter comprises an outer 
tubular unit 125 and a plunger 118. In one embodiment, 
tubular unit 125 is formed in part by a proximal member 116 
and a distal portion 122 which are coupled together. The 
components of inserter 150 may be composed of a plastic or 
metal material. Plunger 118 is actuated to advance an IOL 
through the tubular unit using a thumb press 119 and finger 
flanges 141 in a conventional manner. 
0079. In the illustrated embodiment, distal portion 122 is 
subdivided into three graduated sections 197-199. The 
proximal section 197 has a generally rectangular configu 
ration and defines an inner cavity 101 sized to matingly 
receive proximal member 116, including cover 121. Section 
197 functions to hold cover 121 against shelf segment 129. 
0080. The medial section 198 of distal portion 122 is 
significantly smaller than proximal section 197 so that a rim 
162 is defined therebetween. Rim 162 acts as a shoulder in 
abutment with the aligned distal ends 128, 111 of proximal 
member 116 and cover 121. The inner wall of medial section 
198 converges to define a funnel shaped passage 112. In 
Some embodiments, the funnel portion 112 has an oval cross 
section, although other shapes could be used. This funnel 
section causes the lens to become further folded and/or 
compressed for entry into the eye. 
I0081. The distal section 199 of distal portion 122 is a 
long, narrow tube which defines an inner lumen 114. Distal 
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section 199 is to be inserted through the narrow incision 
made in the eye. As with medial section 198, distal section 
199 and lumen 114 may have an oval cross sectional shape. 
Of course, other shapes could be utilized. To facilitate 
manufacturing and further compression of an IOL, lumen 
114 is formed to taper slightly as it extends forward. Tip 195 
of distal portion 122 may be beveled (e.g., at 45 degrees to 
the longitudinal axis of the inserter lumen) to ease the 
insertion of the distal portion into the incision and to assist 
in facilitating a gradual expansion of the lens as it exits from 
lumen 114. For example, the PS30-II is suitable for inserting 
an IOL through an incision having a size of 3.0 mm. 
0082 FIG. 18 illustrates an example of plunger 118 in 
greater detail. The plunger comprises a main body 117. The 
forward end of body 117 includes a pair of spaced apart 
O-rings 124a, 124b. The O-rings provide a level of resis 
tance to enable a more controlled manual operation of the 
plunger. The O-rings further help to prevent the plunger 
from inadvertent movement when the Surgeon manipulates 
inserter 150 (shown in FIG. 17A) during the surgical pro 
cedure. Other constructions. Such as friction fit flanges, 
could be used in place of the O-ring. 
I0083. Although FIG. 18 illustrates a plunger tip 127 
having a forked shape, in some embodiments, it is advan 
tageous if the tip is flat (i.e., without a fork) to avoid 
entanglement with the IOL and to provide a relatively large 
surface area with which to push the IOL. In some embodi 
ments, it may be advantageous that the tip be covered with 
or made of a soft material Such as silicone. 
0084. Referring to FIG. 19 further details of the staging 
area will be discussed. In the staging area, shelf segment 129 
cooperates with cover 121 to define a staging area compart 
ment 145 for holding an IOL. The interior side of shelf 
segment 129 is formed in part by a pair of ledges 151a, 151b 
adjacent neck 139, a pair of recessed central flats 152a. 
152b, and a pair of ramps 153a. 153b spaced forwardly of 
flats 152a, 152b. Ramps 153a, 153b further include sloped 
surfaces 159a, 159b inclined to flats 152a, 152b. Flats 152a, 
152b are recessed relative to top surfaces of ledges 151a, 
151b, and ramps 155a, 155b to define a pocket into which 
is received the second lens element 144 (see FIG. 15). 
0085 FIG. 20 is a cross-sectional view of the inserter in 
FIG. 17A taken along line 20-20 of FIG. 19 that shows 
aspects of the staging area in greater detail. Cover 121 lies 
against shelf segment 129 to form staging area compartment 
145 and enclose an IOL with the haptics maintained in a 
folded state. Cover 121 includes on its interior side recessed 
sections 161a, 161b, the central portions of which lie 
opposed to the proximal half of flats 152a, 152b, respec 
tively. 
0.086 FIG. 21 is a cross-sectional view of the inserter in 
FIG. 17A taken along line 21-21 of FIG. 19 that shows 
further details of ramps 153a and 153b. 
0087 FIG. 22 is a cross-sectional view of the inserter in 
FIG. 17A taken along line 22-22 of FIG. 17B that shows a 
cross-section of the lumen of the inserter. Further details of 
a suitable injector for use with aspects of the present 
invention are given in U.S. Pat. No. 6,685,740 issued Feb. 
3, 2004, to Figueroa, et al. The substance of said patent is 
hereby incorporated by reference. 
I0088 FIG. 23 is a cut away view of an IOL 40 at a 
location along lumen 114 in which both the lumen wall 114 
and the IOL have been cut away. FIG. 23 illustrates the 
configuration of the IOL after the anterior lens element (i.e., 
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second lens element 44) and the posterior lens element (i.e., 
first lens element 42) have been folded using the technique 
illustrated in FIGS. 12-15 and the plunger of inserter 150 has 
been actuated to position the IOL into the lumen of the 
inserter. FIG. 23 illustrates that the anterior lens of the IOL 
partially surrounds the posterior lens. Only a first haptic 46 
is visible in the cutaway view. It is to be appreciated that, in 
the illustrated embodiment, the anterior lens has formed a 
single concavity in which the posterior lens is located. The 
posterior lens has taken a complex shape corresponding to a 
“W.” According to Some techniques, a drop of viscoelastic 
can be placed on shelf 129 prior to placement of the second 
lens element on the shelf. Additionally, viscoelastic can be 
inserted into the distal potion 122 prior to actuation of the 
plunger. Viscoelastic V is visible between portions of the 
IOL and portion of the lumen wall 114 in FIG. 23. Addi 
tionally, space that is present between the upper portion of 
wall 114 and lens element 42 may be the result of the process 
of cutting the IOL and the wall; in an actual device it is 
believed that the lens will typically fit snuggly with the 
inside of the lumen wall. 
I0089. As discussed above, an advantage of this folding 
technique is that contact between the surfaces of the first lens 
element and the second lens element is limited; and the 
folding of the lenses provides Substantial potential energy, 
such that when the IOL is released from its folded (i.e., 
stressed) state, the first lens element and the second lens 
element readily separate from one another. That is, they 
overcome and cohesion between the lenses and readily attain 
an unstressed state. Viscoelastic assists in separation of the 
lens elements. 
0090 Having thus described the inventive concepts and a 
number of exemplary embodiments, it will be apparent to 
those skilled in the art that the invention may be imple 
mented in various ways, and that modifications and 
improvements will readily occur to Such persons. Thus, the 
embodiments are not intended to be limiting and presented 
by way of example only. The invention is limited only as 
required by the following claims and equivalents thereto. 

What is claimed is: 
1. A method of facilitating loading a multielement IOL 

into an injector, the IOL having a plurality of haptics 
coupling a first lens element and a second lens element, the 
haptics extending beyond a periphery of at least one of the 
first lens element and the second lens element, the method 
comprising: 

folding at least one of the haptics radially inward while 
the first lens element and the second lens element are 
Substantially aligned along the optical axis. 

2. The method of claim 1, wherein the step of folding at 
least one haptic comprises folding at least two of the haptics 
radially inward. 

3. The method of claim 2, wherein the multielement IOL 
comprises at least three haptics. 

4. The method of claim 1, wherein the step of folding at 
least one haptic comprises folding at least one of the haptics 
such that it is at least partially disposed between the first lens 
element and the second lens element. 

5. The method of claim 2, wherein the step of folding at 
least two of the haptics comprises folding at least two 
haptics such that they are at least partially disposed between 
the first lens element and the second lens element. 
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6. The method of claim 1, wherein the step of folding at 
least one haptic comprises folding at least one haptic Such 
that a portion of the at least one haptic contacts an exterior 
side of one of the first lens element and the second lens 
element. 

7. The method of claim 2, wherein the step of folding at 
least one haptic comprises folding at least two haptics Such 
that a portion of the haptics contacts an exterior side of one 
of the first lens element and the second lens element. 

8. The method of claim 2, wherein the step of folding the 
two haptics is achieved using a first arm and second arm of 
a forceps or tweezers. 

9. The method of claim 2, further comprising a step of 
locating the IOL in a staging area of an inserter, with at least 
the second lens element contacting the inserter. 

10. The method of claim 9, wherein the staging area 
comprises a cover, and the cover is operated to maintain the 
haptics in a folded State after the IOL is located in the staging 
aca. 
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11. The method of claim 9, further comprising pushing the 
first lens element and the second lens element together, prior 
to the step of folding the haptics. 

12. The method of claim 9, wherein the first lens element 
is an anterior lens element and the second lens element is a 
posterior lens element. 

13. The method of claim 9, wherein the first lens element 
is a posterior lens element and the second lens element is an 
anterior lens element. 

14. The method of claim 9, wherein the second lens 
element is more massive than the first lens element. 

15. The method of claim 1, further comprising actuating 
the IOL inserter to insert the IOL into an eye. 

16. The method of claim 15, the step of actuating the IOL 
inserter results in compression of the IOL prior to insertion 
in the eye 

17. The method of claim 15, the step of actuating the IOL 
inserter comprises advancing the IOL over at least two 
ramps. 


