
WO 2011/155636DESCRIPTIONPCTOP20111063747 OCULAR IMPLANT INSERTION
APPARATUS AND METHODS BACKGROUND OF THE INVENTIONS 1.Field of the
Inventions       The present inventions relate generally to apparatus
and methods for inserting an ocular implant into an eye.
52.Description of the Related Art       There are a variety of
instances where an ocular implant is inserted into the anterior
chamber, posterior chamber, cornea, vitreous space and/or other
portion of an eye. Exemplary ocular implants include, but are not
limited to, lenses, capsular tension rings, ocular prosthesis and
lamellar transplants.  10 An intraocular lens (I0L), for example, may
be inserted into an aphakic eye that has undergone a cataract surgery
or may be inserted into a phakic eye during a refractive surgery. One
type of lens is a foldable lens. Foldable lenses are formed from soft
material such as a silicone elastomer, soft acrylic, or hydrogel and
may be inserted into the eye through a small incision. Lens  15
insertion apparatus, which may be used to push a foldable lens into
an eye through a nozzle, generally include screw-type insertion
apparatus and push-type insertion apparatus. In both cases, the lens
insertion apparatus may include a plunger that is used to push a
folded lens through the nozzle into the eye by way of an incision
that is relatively small, e.g., an incision that is 20smaller than
the diameter of an IOL optic.       Loading an ocular implant into an
inserter can be a troublesome portion of the insertion procedure. The
implant may be contaminated, damaged or improperly placed into the
inserter by operator, e.g., a surgeon or assistant. Accordingly, in
some instances, the insertion apparatus is preloaded, i.e., the  25
insertion apparatus is shipped from the factory with the ocular
implant (e.g., an 10L) stored therein. An operator using a preloaded
inserter does not place . the implant into the insertion apparatus,
thereby eliminating the possibility of the aforementioned operator
error associated with loading. In addition to the basic functions of
storing and inserting an IOL or  30 other ocular implant, it may also
be desirable for the insertion apparatus to minimize the physical
load on the ocular implant during storage in order to ensure that the
ocular implant returns to its unstressed state after being  



WO 2011/155636PCT/JP2011/063747 inserted into the eye. It may also be
desirable to fold the IOL or other ocular implant into as small a
state as possible in order to reduce the size of the incision and the
likelihood of corneal astigmatism caused by the surgery or infection.
Thus, the desired insertion apparatus must be able to fold the  5
unstressed ocular implant into a small state in a predetermined
direction, and into a predetermined shape, in order to insure that
the plunger can move the folded ocular implant through the nozzle
without the insertion apparatus becoming clogged at or near the
nozzle or the ocular implant being damaged. To that end, instead of
using only a plunger to move the lens through the  10 folding and
insertion processes, some insertion apparatus have been configured to
fold and move an IOL in stepwise fashion through the use of multiple
IOL moving structures. Examples of such insertion apparatus are
illustrated and described in PCT Pub. No. WO 2009/148091 (also
published as US 2011/0082463) and Laid-open JP Pat. Pub. No.
2001-104347 (also 15published as US 2001/0007942).       The present
inventor has, however, determined that insertion apparatus with
multiple ocular implant moving structures are susceptible to
improvement. For example, the present inventor has determined that
such insertion apparatus are susceptible to erroneous operation, such
as use of the 20moving structures in an incorrect sequence. SUMMARY
An exemplary ocular implant insertion system includes a case and an
ocular implant insertion apparatus including an ocular implant, a
first movable  25 structure that moves at least a portion of the
ocular implant during movement thereof, and a second movable
structure that moves the ocular implant through the nozzle. The
ocular implant insertion apparatus is located at least partially
within the case in pre-use state wherein the first and second movable
structures have not folded and moved the ocular implant. The
respective  30 configurations of the case and the ocular implant
insertion apparatus are such that the ocular implant insertion
apparatus is not removable from the case when the ocular implant
insertion apparatus is in the pre-use state and is removable after
the first movable structure has moved at least a portion of the
optical implant.  WO 2011/155636PCTOP2011/063747       An exemplary
method of using a system including a case and a preloaded ocular
implant insertion apparatus locked to the case includes the steps of
unlocking the insertion apparatus from the case by moving a first
movable structure a distance sufficient to at least partial fold a
stored ocular 5implant, removing the insertion apparatus from the
case, and pushing the 



ocular implant from the insertion apparatus with a second movable
structure.       There are a number of advantages associated with
such systems and methods. For example, such systems and methods
prevent the use of the first and second movable structures in an
incorrect sequence. 10 BRIEF DESCRIPTION OF THE DRAWINGS
Detailed description of exemplary embodiments of the inventions will
be made with reference to the accompanying drawings.            FIG.
1 is a perspective view of an IOL insertion system, including an
15IOL insertion apparatus and an insertion apparatus case, in
accordance with one embodiment of a present invention.       FIG. 2
is a perspective view of the exemplary IOL insertion apparatus
illustrated in FIG. 1.               FIG. 3 is a perspective view of
the insertion tube of the exemplary IOL 20insertion apparatus
illustrated in FIG. 2.       FIG. 4 is a perspective view of the main
body of the exemplary IOL insertion apparatus illustrated in FIG. 2.
FIG. 5 is a perspective view of the lens placement section of the
exemplary IOL insertion apparatus illustrated in FIG. 2. 25FIG. 6 is
a section view of the insertion tube and lens placement section of
the exemplary IOL insertion apparatus illustrated in FIG. 2. 



FIG. 7 is a perspective view of the plunger of the exemplary IOL
insertion apparatus illustrated in FIG. 2.               FIG. 8 is a
perspective view of the distal portion of the plunger rod of 30the
exemplary IOL insertion apparatus illustrated in FIG. 2.       FIG. 9
is a perspective view of the exemplary insertion apparatus case
illustrated in FIG. 1.       FIG. 10 is a partial section view of a
portion of the exemplary IOL insertion system illustrated in FIG. 1.
WO 2011/155636PCT/JP2011/063747 FIG. 11 is a perspective view of the
exemplary cover illustrated in FIG. 1.       FIG. 12 is a perspective
view showing one aspect of the operation of the exemplary IOL
insertion system illustrated in FIG. 1. 5FIG. 13 is a perspective
view showing another aspect of the operation of the exemplary IOL
insertion system illustrated in FIG. 1. FIG. 14 is a partial section
view showing another aspect of the operation of the exemplary IOL
insertion system illustrated in FIG. 1. FIG. 15 is a perspective view
showing another aspect of the operation 



10of the exemplary IOL insertion system illustrated in FIG. 1.
FIG. 16 is a perspective view showing another aspect of the operation
of the exemplary IOL insertion system illustrated in FIG. I.
FIG. 17 is a perspective view of another exemplary IOL insertion
apparatus that may be combined with a case in the manner illustrated
in FIG. 151 to form an IOL insertion system.       FIG. 18 is a
perspective view of an IOL insertion system, including an IOL
insertion apparatus and an insertion apparatus case, in accordance
with one embodiment of a present invention.               FIG. 19 is
a perspective view of the insertion tube of the exemplary IOL
20insertion apparatus illustrated in FIG. 18.       FIG. 20 is a
perspective view of a portion of the exemplary IOL insertion system
illustrated in FIG. 18.            FIG. 21 is a perspective view of a
portion of the slider and the lens placement section of the exemplary
IOL insertion apparatus illustrated in FIG. 2518.       FIG. 22 is a
perspective view of the lens placement section of the exemplary IOL
insertion apparatus illustrated in FIG. 18.       FIG. 23 is a
perspective view of a portion of the slider of the exemplary IOL
insertion apparatus illustrated in FIG. 18. 30FIG. 24 is a
perspective view of a portion of the plunger rod of the exemplary IOL
insertion apparatus illustrated in FIG. 18.       FIG. 25 is a side
view of a portion of the exemplary IOL insertion apparatus
illustrated in FIG. 18. 



WO 2011/155636PCT/JP2011/063747       FIG. 26 is a perspective view
of an IOL insertion system, including an IOL insertion apparatus and
an insertion apparatus case, in accordance with one embodiment of a
present invention.              FIG. 27 is a side view of a portion
of the exemplary IOL insertion  5 system illustrated in FIG. 26.
FIG. 28 is a side view of a portion of the exemplary IOL insertion
system illustrated in FIG. 26.       FIG. 29 is a side view of a
portion of the exemplary IOL insertion system illustrated in FIG. 26.
10 DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS       The following
is a detailed description of the best presently known modes of
carrying out the inventions. This description is not to be taken in a
limiting sense, but is made merely for the purpose of illustrating
the general  15 principles of the inventions. The present inventions
are also applicable to a wide variety of ocular implants which, as
used herein, refers to any structure, instrumentality or device that
is placed into any ocular structure or region. Ophthalmic lenses,
capsular tension rings, ocular prosthesis and lamellar transplants
are examples of ocular implants. Although the exemplary  20
implementations are described below in the context of an intraocular
lens (104 the present inventions are also applicable other types of
ocular implants, including those yet to be developed. For example,
the present inventions are applicable to other types of ophthalmic
lenses. Such lenses include, but are not limited to, intraocular
contact lenses, phakic 10Ls, and other lenses that 25may be inserted
into the eye. I.Overview       As illustrated in FIG. 1, the
exemplary IOL insertion system 1 includes an IOL insertion apparatus
2A and a case 3 in which the IOL insertion apparatus 2A is stored
during shipping and at other times prior to an insertion  30
procedure. The IOL insertion apparatus 2A is a preloaded insertion
apparatus and, to that end, an IOL 40 (FIG. 5) is placed within the
insertion apparatus during the assembly process and the insertion
apparatus is shipped and stored with the IOL located therein. The IOL
insertion system 1 includes a lock mechanism 4 that prevents the IOL
insertion apparatus 2A from being 



WO 2011/155636PCT/JP2011/063747 removed from the case 3 when in a
locked state, and allows the IOL insertion apparatus to be removed
from the case when in an unlocked state. As is discussed in greater
detail below, the operation of the IOL insertion apparatus 2A itself
is, generally speaking, a two-step process where the steps must be  5
performed in the proper sequence. The first step involves folding a
previously unstressed IOL into a particular configuration with a
first device and the second step pushing the folded IOL through a
tapered passage, where it is further folded, and then into the eye.
The IOL insertion system 1 is configured such that the lock mechanism
4 will transition from the locked state to the  10 unlocked state,
thereby allowing the IOL insertion apparatus 2A to be removed from
the case 3, when the first step is performed. In other words, the IOL
insertion system 1 is configured such that the operator will not be
able to remove the IOL insertion apparatus 2A from the case 3 unless
the first step in the process has been performed. By requiring the
first step to be performed  15 prior to removal of the IOL insertion
apparatus 2A from the case 3, the IOL insertion system 1 forces the
operator to perform the steps in the correct order. Exemplary IOL
Insertion Apparatus       Turning to FIG. 2, the exemplary IOL
insertion apparatus 2A includes a slider 6, a plunger 8A, a main body
14A and an insertion tube 16 that is  20 mounted on the forward end
of the main body. The main body 14A and insertion tube 16 together
define the external housing of the insertion apparatus 2A. The slider
6 and plunger 8A are movable relative to the external housing and
relative to each other. Operation of the IOL insertion apparatus 2A,
where the IOL is pushed  25 out of the apparatus and into the eye, is
referred to herein as a "push-our or "insertion" process. The slider
6, which has a pair of finger grips 7, performs the fist step in the
insertion process, i.e., folding a previously unstressed IOL into a
particular configuration, and may therefore be referred to as one
example of a first lens push-out mechanism. The exemplary slider 6
pushes  30 the IOL 40 distally as it folds the 10L. In other
implementations, the first "push-out" mechanism may perform the first
step of the "push-out" process by simply folding an ICC without
moving it distally. The exemplary plunger 8A performs the second step
in the insertion process, i.e., pushing the folded IOL through a
tapered lumen and then into the eye, and may therefore be referred to
as one  WO 2011/155636PCT/JP20111063747 example of a second lens
push-out mechanism. The IOL moves along a lens advancement axis A
during the insertion process. Movement of the movable components of
the insertion apparatus 2A and the IOL 40 towards the eye is referred
to herein as movement in the forward (or "distal") direction and 



5 movement away from the eye is referred to herein as movement in the
rearward (or "proximal") direction. Similarly, the end of a structure
that faces the eye during use is referred to as the forward (or
"distal") end and the other end the structure is referred to as the
rearward (or "proximal") end. The slider 6 and plunger 8A are both
movable in the forward and rearward directions 10relative to the main
body 14A.       The exemplary insertion tube 16 includes a nozzle 18,
a transition section 20 and a protector 22, with interior regions
that are in communication with one another so that an IOL can pass
therethrough. The insertion tube 16 is connected to the main body 14A
by a connector arrangement 15 (FIG. 3) on  15 the insertion tube and
a corresponding connector arrangement 17 (FIG. 4) on the main body.
The inner diameter of the transition section 20 tapers downwardly
from the end adjacent to the protector 22 to the end adjacent the
nozzle 18. The protector 22 has an injection port 24 for viscoelastic
material and a first insertion hole 26 (discussed below). 20Turning
to FIG. 4, the exemplary main body 14A includes a tubular member 19,
a lens placement section 28, a slider guide section 30 and a
protrusion 32. The lens placement section 28 (described below with
reference to FIG. 5) protrudes distally from the front end of the
tubular member 19. The slider guide section 30 is configured to allow
the slider 6 to move forwardly  25 and rearwardly. The slider guide
section 30 may be a pair of slits, formed in the tubular member 19,
that are parallel to the lens advancement axis A. The slider guide
section 30 also extends rearwardly from the distal end of the tubular
member 19 to the central portion of the tubular member. The plunger
8A is threadedly connected to the main body 14A in the illustrated
30 implementation. To that end, the exemplary main body 14A includes
a male screw. The protrusion 32, which is transverse to the lens
advancement axis A, defines a portion of the screw thread of the male
screw and a portion of the outer surface of the tubular member 19
defines the root of the thread. Another  WO
2011/155636PCT/JP2011/063747 protrusion (not shown) may be located on
the tubular member 19 180 degrees offset from the tubular member 32.
As shown in FIG. 5, the IOL insertion apparatus 2A may be used to
store an IOL 40 that has an optic 42 and a pair of supports 44 and 46
such as,  5 for example, the illustrated pair of haptics. The
exemplary lens placement section 28 includes a bottom surface 34, a
pair of side walls 36 respectively located on opposite sides of the
bottom surface and extending upwardly from the bottom surface, and a
pair of rails 38. The bottom surface 34 and the side walls 36 are
parallel to the lens advancement axis A and the lens  10 advancement
axis A is located between the side walls. The side walls 36 each
include, near the upper end, an inclined surface 36k The rear
portions of the side walls 36 include inward protrusions 48 that
prevent the IOL 40 from moving in the rearward direction. The lens
supporting surfaces of the rails 38 are oriented in a direction that
is transverse to the lens advancement axis A  15 and slope away from
the axis A in the rearward to forward direction. As such, the stored
IOL 40 is tilted relative to the lens advancement axis A, with the
forward end of the IOL optic 42 closer to the bottom surface 34 than
the rearward end. The lens supporting surfaces of the rails 38 are
also located a sufficient distance above the bottom surface 34 to
prevent the IOL optic 42 



20from coming into contact with the bottom surface (note FIG. 6).
It should be noted that references herein to "top," "bottom,"
"upward," "downward" and the like are merely references to the
illustrated orientation and/or the relationship of the components
relative to one another in the illustrated orientation. For example,
the side of the IOL 40 facing the bottom  25 surface 34 is referred
to "the downward side" and movement toward the bottom surface is
referred to as movement in the "downward direction," while the
opposite side of the IOL 40 is referred to as the "the upward side"
and movement away from the bottom surface 34 is referred to as
movement in the "the upward direction." 30In addition to the grips 7,
and referring to FIGS. 5 and 14, the exemplary slider 6 includes an
elongate member 9, with a lens contact surface 5, that is carried
within the main body 14A and is slidable relative thereto. The grips
7 are connected to elongate member 9. The lens contact surface 5,
which is larger than the plunger distal end 55 (discussed below), is
WO 2011/155636PCT/3P2011/063747 used to scoop up the proximal IOL
support 46 during the initial folding of the JCL 40. A lens holder 11
is pivotably mounted on the distal end of elongate member 9 and
includes a protrusion 13. The lens holder 11 controls the initial
folding of the IOL 40 during the first step of the lens insertion
process. More  5 specifically, as the slider 6 moves distally, the
protrusion 13 rides along the tapered inner surface of the transition
section 20, which causes the lens holder 11 to pivot downwardly into
contact with the IOL optic 42 to fold the IOL 40. The slider elongate
member 9 also includes a slot 21 through which the plunger rod 51
(discussed below) passes during the second step of the  10 insertion
process. Additional discussion concerning the use of a lens holder to
fold an IOL may be found in, for example, U.S. Pat. Pub. No.
2010/0185206.       Referring to FIG. 6, the protector 22 of
exemplary insertion tube 16 includes protrusions 50, with inclined
surfaces 50A, that extend downwardly and inwardly from both sides of
the protector inner surface. The projections 50,  15 which guide the
insertion tube 16 onto the upper ends of the side walls 36 during
assembly, are sized such that the inclined surfaces 50A extend beyond
the side wall inclined surface 36A. This prevents the outer edge of
the IOL optic 42 located in the lens placement section 28 from
becoming wedged between the protrusions 50 and the side walls 36.
20Turning to FIG. 7, the exemplary plunger 8A includes an operational
member 49A and a rod 51 with a distal rod portion 52, a proximal rod
portion 53, and a rod distal end 55. The distal rod portion 52, which
is sized such that it can be inserted through the nozzle 18, may be
connected to, or may be integral with, the proximal rod portion 53.
The operational portion 49A includes  25 a handle 54 that is
generally cylindrical in shape. The proximal (or "rearward") end of
the handle 54 is rotatably journaled, or is otherwise rotatably
secured, to the proximal (or "rearward") end of the proximal rod
portion 53. The handle 54 is also hollow and configured to receive
the proximal portion of the main body 14A. The inner surface of the
handle 54 includes a female screw (not 



30 shown) with threads that operationally correspond to the threads
on the male screw associated with the main body 14A (note protrusion
32 in FIG. 4). As such, after the plunger 8A has been moved distally
from the position illustrated in FIG. 2 until the male thread defined
in part by the protrusion 32  WO 2011/155636PCT/JP2011/063747 engages
the female thread within the handle 54, further distal movement is
accomplished by rotating the handle.       As illustrated for example
in FIG. 8, the rod distal end 55 may have a lens contact portion 56
and a recess 58 in which the free end of the proximal  5 IOL support
46 is located during the second step of the two-step process. The
exemplary lens contact portion 56 is a planar surface that is
perpendicular to the lens advancement axis A, and is provided on a
lower portion of the rod distal end 55. The exemplary recess 58,
which has an opening 59 on one lateral side and a wall 60 on the
other lateral side, is located above the lens  10 contact portion 56.
The recess 58 may be formed by cutting (or otherwise removing)
material from the rod distal portion 52, starting at the distal end
55, or by molding the rod in the illustrated configuration. The wall
60 engages the outer edge of the IOL optic 42 and prevents optic of
the folded IOL 40 from entering the recess 58. The wall 60 also keeps
the IOL support 46 within the  15 recess 58. The distal end of the
wall 60 may be in the same plane as the lens contact portion 56 (as
shown) or may be located distally beyond the lens contact portion 56.
With respect to operation of the exemplary IOL insertion apparatus
2A, and as alluded to above, the IOL 40 is initially pushed forwardly
(or distally)  20 and folded into a predetermined shape with the
slider 6. The slider 6 also forms part of the lock mechanism 4 that
locks the IOL insertion apparatus 2A to the case 3 and, as is
discussed below, the initial forward movement of the slider, unlocks
the lock mechanism. The folded IOL 40 is subsequently pushed by the
plunger 8A forwardly (or distally) through the transition section  25
20 where it is further folded, then thorough the nozzle 18, and then
into the eye. In other words, the exemplary IOL insertion apparatus
2A deforms an IOL that has been preloaded within the main body 14A
and insertion tube 16 into a predetermined shape while moving the IOL
in the forward direction, first by using the slider 6 and second by
using the plunger 8A, and then discharges  30 the folded IOL into the
eye. The IOL 40 may be folded by operation of the slider 6 into the
predetermined shape in which the optic 42 is curled up and around the
lens advancement axis A, with an upper surface of the optic dented
downwardly, and in which the free ends of the supports 44 and 46 are
tucked into the upper surface of the curled optic 42 (note FIG. 14).
WO 2011/155636PCT/JP2011/063747 Ill.Exemplary Case 



The case 3, which protects the IOL insertion apparatus 2A during
shipping and storage, may be an elongated container with an open
upper end. To that end, and referring to FIG. 9, the exemplary case 3
includes a pair of  5 end walls 61, a pair of side walls 63 that each
extend from one end wall to the other, and a bottom wall 65 (FIG. 10)
at the bottom ends of the end and side walls. The top ends of the end
walls 61 and side walls 63 define the open upper end 67 of the case
3. The front portion of the case 3 is identified by reference numeral
62 and the rear portion of the case is identified by referent  10
numeral 64. The front and rear portions 62 and 64 may be separable
structures that are secured to one another during the assembly
process (note joint 57) as is discussed below.       The case 3 also
includes a portion of the lock mechanism 4 that locks the IOL
insertion apparatus 2A to the case. In the illustrated embodiment,
15 each of the side walls 63 includes a storage slot 66 and removal
slot 68. The storage slots 66 are separated, in the upward direction,
from the open upper end 67 of the case by projections 69. The removal
slots 68 extend to and through the upper end 67 of the case 3, and
each storage slot 66 extends to the adjacent removal slot. Engagement
members 70, which are located at the  20 lower end of each removal
slot 68, may be detachably engaged with a cover 10 (FIG. 1) to secure
the cover to the case 3. A handle 72 may be located on the rear end
wall 61 and used to remove the IOL insertion system 1 from the
sterile package in which it is stored. The slider grips 7 are
respectively located within the storage slots 66 when the lock
mechanism 4 is in a locked state  25 (FIG. 1) and are located within
the removal slots when the lock mechanism is in an unlocked state
(FIG. 13). The width of the slider grips 7 (in the direction of axis
A) is less than or equal to the width of the removal slots 68. The
respective configurations of the IOL insertion apparatus 2A and case
3 are also such that the slider grips 7 can be located within the
storage slots 66  30 when the slider 6 is in its retracted, storage
location (FIG. 12) and can also be pushed distally beyond the storage
slots 66 to the point at which the slider 6 has completed the initial
folding of the IOL 40 (FIG. 13).       With respect to the locked
state, the projections 69 prevent the slider grips 7 and, therefore,
the IOL insertion apparatus 2A, from moving in the  WO
2011/155636PCT/JP20111063747 upward direction identified by arrow A
in FIGS. 12 and 13. The projections 69 do not, on the other hand,
prevent the slider grips 7 from moving upwardly when the slider grips
are located within the removal slots 68. The exemplary case 3 also
includes structure that helps control the  5 initial folding of the
lens during the movement of the slider 6 moves from the position
illustrated in FIG. 12 to the position illustrated in FIG. 13. To
that end, and referring to FIG. 10, the front portion 62 of the
exemplary case 3 includes a protrusion 74 that extends through a
correspondingly sized and located insertion hole 75 on the bottom
surface of the insertion tube 16. The  10 exemplary protrusion 74 has
an overall ellipsoidal shape that is elongate in a direction parallel
to the lens advancement axis A, and has a rearward facing surface
that is slanted upwardly in the lens advancement (i.e., proximal to
distal) direction. The protrusion 74 is located within the path of
the IOL 40 and used to deflect the distal IOL support 44, as is
discussed below with reference 



15 to FIG. 14. The protrusion 74 is removed from the IOL path, by way
of the insertion hole 75, when the IOL insertion apparatus 2A is
removed from the case 3.       It should also be noted here that the
front portion 62 of the exemplary case 3 may include one or more
support walls 90 (two in the exemplary  20 embodiment) with slots 92
in which the insertion tube 16 is supported (FIG. 10). The width of
each slot 92 (in a direction perpendicular to the lens advancement
axis A) is equal to the width of the portion of the insertion tube 16
that is located therein. Similarly, the rear portion 64 includes a
wall 94 (FIG. 15) with a slot 96 that is smaller in width than, and
located distally of, the  25 distal end of the handle 54. As a
result, the IOL insertion apparatus main body 14A, insertion tube 16
and handle 54 may not be moved forward (i.e., in the direction of
arrow B in FIG. 12) when the insertion apparatus 2A is located within
the case 3. Also, as discussed above, the insertion apparatus 2A may
not be pulled out of the case 3 (i.e., in the direction of arrow A in
FIGS. 12and 3013) when the slider grips 7 are within the storage
slots 66.       The exemplary cover 10, which is shown in detail in
FIG. 11, includes a flat main body 76 and a pair of clips (or other
attachment devices) 78. The clips 78 are sized and positioned such
that they can be located in the removal slots 68, and are configured
to interlock with the engagement members 70 on  WO
2011/155636PCT/JP2011/063747 the case 3. The clips 78, which extend
downwardly from and are perpendicular to the main body 76, are
resiliently deflectable about the main body at the point at which the
clips are attached to the main body. As a result, the cover 10 can be
easily secured to and removed from the case 3 by 5pressing the top
ends of the clips 78 toward one another.       A protrusion 80 (FIG.
10), which extends downwardly from the bottom surface of the main
body 76, is located such that it will extend into the first insertion
hole 26 on the insertion tube 16 when the IOL insertion apparatus 2A
is located within the case 3 and the cover 10 is secured to the case.
The  10 protrusion 80 is located within the path of the IOL adjacent
to the distal end of the IOL optic 42 and, therefore, prevents distal
movement of the IOL 40 within the lens placement section 28 during
shipping and other times prior to use. The protrusion 80 is removed
from the IOL path when the cover 10 is removed from the case 3. The
cover 10 also includes an injection port  15 opening 82 that will be
aligned with insertion tube injection port 24 when the IOL insertion
apparatus 2A is located within the case 3 and the cover 10 is secured
to the case.       The cover 10 may be attached to the case 3, with
each of the clips 78 located with a portion of a removal slot 68 and
secured to an engagement  20 member 70, when the lock mechanism 4 is
in the locked state illustrated in FIG. 1. The clips 78 are also
positioned forward of the slider grips 7, thereby preventing the
slider 6 from being moved forwardly to unlock the lock mechanism 4
and move the 10L40, when the cover 10 is secured to the case 3. 



25IV. Assembly       The exemplary IOL insertion system 1 may be
assembled from an IOL insertion apparatus 2A and case 3 in a variety
of ways. One exemplary assembly methods begins with an IOL insertion
apparatus 2A that is complete, but for the loading of the Pa 40 and
the attachment of the insertion tube 16 to  30 the main body 14A, and
the front and rear portions 62 and 64 of the case 3 separated from
one another In the initial step of the exemplary assembly method, the
slider 6 and plunger 8 are attached to the main body 14A and the
slider 6 is moved to its forward position so that the grip will be
located within the removal slots 68. The main body 14A is then
attached to the rear portion  WO 2011/155636PCT/JP2011/063747 64 of
the case 3, which is still separated from the front portion 62, and
the slider 6 is moved to the rearward position with the grips 7
within the storage slots 66. The IOL 40 is then placed in the lens
placement section 28, with the outer edge of the optic 42 on the
rails 38, and the supports 44 and 46 located  5 distally and
proximally of the optic. The inward protrusions 48 (FIG. 5) prevent
the IOL 40 from moving in the rearward direction. The insertion tube
16 may then be attached to the front end of the main body 14A such
that the lens placement section 28 is covered by the protector 22.
Next, the cover 10 is inserted onto the case 3. The clips 78 move  10
through the removal slots 68 until they clip onto the engagement
members 70, thereby securing the cover 10 to the case 3. The cover
protrusion 80 will now extend through the first insertion hole 26 and
be positioned between the forward support 44 and the optic 42 of the
IOL 40. As a result, movement of the IOL 40 is held between the lens
placement section inward protrusions 48  15 and the cover protrusion
80 with no physical load is applied thereto (FIG. 10). The proximal
end of the case front portion 62 is then attached to the distal end
of the rear portion 64 from underneath, thereby completing assembly
of the exemplary IOL insertion system 1 (FIG. 1). V.Operation and
Instructive Indicia 20Operation of the exemplary IOL insertion system
1 is discussed below with reference to FIGS. 1 and 12-16. The
operational method may includes a number of step that are intended to
be performed in a particular order. Some of the steps are associated
with unlocking the lock mechanism 4 and removing the IOL insertion
apparatus 2A from the case 3, some of the steps  25 are associated
with the operation of the IOL insertion apparatus itself, and at
least one step is associated with both.       The exemplary IOL
insertion system 1 may be provided with indicia that guides the
operator through the initial steps in the proper sequence. More
specifically, the exemplary IOL insertion system 1 includes markers
12A-12C. 



30 Each marker includes a number and, where appropriate, a
directional indicator. Marker 12A is a "1" and is located on the
cover 10 adjacent to the opening 82 for the injection port 24. Marker
12B, which is located on the cover 10 near the clips 78, includes a
pair of inwardly facing arrows and each arrow has a 62" associated
therewith. Marker 12C may be located on one or both  WO
2011/155636PCT/JP2011/063747 sides of the case 3 adjacent to one or
both of the storage slots 66. In the illustrated implementation,
marker 12C consists of a forwardly facing arrow and a "3" adjacent to
each of the storage slots 66 and, accordingly, each of the slider
grips 7 when the IOL insertion system 1 is in its initial, pre-use
state.  5 As will be apparent from the discussion below, the markers
12A-12C reduce the likelihood of operator error by guiding the
operator through the associated steps in the correct sequence.
The exemplary IOL insertion system 1 may be operated as follows. The
IOL insertion system may be provided to the operator in a sterile bag
and  10 removed therefrom while holding the handle 72 (FIG. 1). A
volume of viscoelastic material sufficient to fill the region around
the IOL 40 may then be injected into the insertion tube 16 by way of
injection port 24 (note marker 12A). The ends of the cover clips 78
adjacent to the main body 76 may then be pressed together (note
marker 12B) to pivot the clips away from the  15 engagement members
70, thereby disconnecting the cover 10 from the case 3. The cover 10
may then be removed from the case 3, as shown in FIG. 12. After the
cover 10 has been removed from the case 3, the clips 78 will no
longer prevent the slider grips 7 from being moved forwardly and the
protrusion 80 will no longer prevent the IOL 40 from being moved
forwardly. 20The lock mechanism 4 will, however, still be in the
locked state.       As illustrated in FIG. 13, the next step is to
move the slider 6 in the forward direction (note marker 12C) until
the slider grips 7 have moved out of the storage slots 66 and, in the
illustrated embodiment, have come into contact with a front ends of
the removal slots 68. Such movement of the slider  25 6 causes the
IOL 40 to move from the lens placement section 28 to the transition
section 20, thereby causing the lateral sides of IOL optic 42 to fold
upwardly as the lens holder 11 pushes the central portion of the IOL
optic downwardly (FIG. 14). As the IOL 40 moves forwardly into the
transition section 20, the protrusion 74 bends the distal IOL support
44 such that the  30 free end of the support is positioned on the
upper surface of the folded IOL optic 42 (FIG. 14). In particular,
the slanted rearwardly facing surface of the protrusion 74 (FIG. 10)
scoops up the distal IOL support 44 as it is bent, thereby
facilitating reliable positioning of the distal IOL support on the
upper surface of the folded IOL optic 42. The lens contact surface 5
of the slider 6  WO 20111155636PCT/JP2011/063747 also scoops up the
proximal IOL support 46 and pushes it forwardly such that the
proximal IOL support 46 will also be positioned on the upper surface
of the folded IOL optic 42. With respect to the folding of the IOL
optic 42, the distal portion is folded to a greater extent than the
proximal portion, with the lateral 



5 edges folded up and the center pushed down, due to the tapered
shape of the interior of the transition section 20. This completes
the initial folding of the IOL 40.       Movement of the slider 6
from the position illustrated in FIG. 12 to the position illustrated
in FIGS. 13 and 14 also unlocks the lock mechanism 4  10 because the
slider grips 7 are no longer within the storage slots 66 and,
instead, are within the removal slots 68. The IOL insertion apparatus
2A may now be removed from the case 3 by simply lifting the apparatus
in the direction identified by arrow A in FIG. 13. In addition to
freeing up the IOL insertion apparatus 2A for use by the operator,
removal of the IOL insertion  15 apparatus from the case 3 also
removes the protrusion 74, which is part of the case and which
facilitated reliable folding of the IOL 40 during movement of the
slider 6, from the path of the 10L. Thus, the protrusion 74 is
located within the path of the IOL 40 when needed (i.e. during the
initial folding of the 10L) and is automatically removed from the
path when appropriate (i.e. prior to 20operation of the plunger 8A).
Next, the operator pushes the plunger handle 54 forward in the
direction of arrow B (FIG.15) until the threads associated with the
inner surface of the handle engage the thread (note protrusion 32 in
FIG. 5) on the main body 14A. The handle 54 may then be rotated to
drive the plunger 8A.  25 Forward movement of the plunger rod 51
drives the IOL 40 into, and then through, the nozzle 18 and then into
the eye (FIG.16). The IOL 40 is further folded from the state
illustrated in FIGS. 14 and 15 as it moves into the nozzle 18. The
above-described initial state of the folded IOL 40, i.e. the IOL
optic 42 folded with the supports 44 and 46 resting on the upper
surface thereof,  30 facilitates the subsequent folding associated
with movement of the plunger rod 51.       It should be again
emphasized here that the IOL insertion apparatus 2A is secured to the
case 3 by the lock mechanism 4 until the slider 6 has been moved
forward, thereby unlocking the lock mechanism so that the IOL  WO
2011/155636PCT/JP2011/063747 insertion apparatus can be removed from
the case. By incorporating such movement of the slider 6 into the
unlocking process, the present IOL insertion system 1 prevents the
operator from erroneously pushing the IOL 40 with the plunger 8A
until after the IOL has undergone the initial folding associated with
5the slider 6. VI. Other Exemplary Embodiments       The present
inventions are not limited to the exemplary embodiments described
above. 



For example, in addition to screw-type IOL insertion apparatus such
as  10 that described above, the present inventions are applicable to
push-type IOL insertion apparatus. One example of such a push-type
IOL insertion apparatus is generally represented by reference numeral
2B in FIG. 17. The push-type IOL insertion apparatus 2B is
essentially identical to apparatus 2A and similar elements are
represented by similar reference numerals. Here,  15 however, instead
of a screw-type operational member, the plunger 8B includes a
push-type operational member 49B that operates in a manner similar to
a syringe. Operational member 49B includes a disk-shaped member 84 on
the proximal end of the proximal rod portion 53, and a flange 86 on
the outer surface of the main body 14B. The plunger rod 51 is driven
by resting  20 one or more fingers on the flange 86 and pushing the
disk-shaped member 84 with the thumb. The IOL insertion apparatus 2B
may be combined, for example, with the case 3 and cover 10 described
above to form an IOL insertion system that requires operation of the
slider 6 prior to removal of the IOL insertion apparatus from the
case. 25Another exemplary IOL insertion system, which is generally
represented by reference numeral 1C in FIG. 18, includes an IOL
insertion apparatus 2C and a case 3C. IOL insertion system 1C is
essentially identical to system 1 and similar elements are
represented by similar reference numbers. For example, IOL insertion
system 1C includes a screw-type IOL  30 insertion apparatus 20, a
case 3C, a lock mechanism 4 and a cover 10C. In the interest of
brevity, the discussion below focuses on the differences between the
two systems.       As illustrated in FIG. 18, the exemplary cover 10C
includes clips 78C that extend above the main body 76 to a greater
extent than do the clips 78 of  WO 2011/155636PCT/JP2011/063747 the
cover 10. The additional length makes the clips 78C easier to grip
and the cover 10C easier to remove.       Turning to FIGS. 19 and 20,
in the exemplary IOL insertion apparatus 2C, the location of the
injection port 24C on the insertion tube 16C decreases  5 the
likelihood that the cannula (not shown) delivering the viscoelastic
material will come into contact with the IOL 40. Additionally, the
cover 10C is provided with a frustoconical injection port opening 82C
that will be aligned with insertion tube injection port 24C when the
IOL insertion apparatus 2C is located within the case 3C and the
cover is secured to the case. The  10 frustoconical injection port
opening 82C guides the cannula into the injection port 24C.
Referring to FIG. 21, the exemplary IOL insertion apparatus 2C
includes a lens placement section 28C with a pair of lens covers 29
that extend over the inward protrusions 48 (FIG. 5) and portions of
the IOL optic 



15 42 and proximal support 46. The lens covers 29 prevent upward
movement of the IOL 40 prior to operation of the slider 6C (e.g.,
during shipping or handling by the operator). As such, the lens
covers 29 increase the likelihood that the IOL 40 will be properly
positioned when the operator pushes the slider 6C forward.
Additionally, as shown in FIG. 22, the lens placement section 28C  20
has a bottom surface 34C with a groove 35 that guides the plunger rod
51C (FIG. 24) as it passes through the lens placement section,
thereby increasing the likelihood that the plunder rod 51 will remain
properly oriented.       With respect to the exemplary slider 6C, and
turning to FIG. 23, the slider has a pivotable lens holder 11C with a
pair of protrusions 13C. The dual  25 protrusion arrangement causes
the cause the lens holder 11C to engage the inner surface of the
insertion tube 16C, and begin the pivoting and associated IOL
folding, at an earlier point in the movement of the slider 6C than
would be the case with the single protrusion embodiment illustrate in
FIG. 14. Such earlier folding of the IOL 40 helps insure that the
edge of the IOL is positioned  30 in the manner illustrated in FIG.
14 so that the proximal IOL support 46 can slide over the IOL optic
42. With respect to deflection of the proximal IOL support 46, the
exemplary slider 6C includes a lens contact assembly 5C that has a
support post 5C-1 and a vertical guide surface 5C-2 that tapers
outwardly in the proximal to distal direction. The lens contact
assembly 5C  WO 2011/155636PCT/JP2011/063747 insures that the
proximal IOL support 46 will deflect in the manner described above
with reference to FIG. 14.       As illustrated example in FIG. 24,
the exemplary plunger rod 51C has a rib 71C that extends distally to
a point adjacent to the recess 58C. The rib 71C  5 increases the
rigidity of plunger rod 51C which, in turn, helps to maintain the
alignment of the plunger rod 51C. The shape of the recess 58C, which
is larger than recess 58, helps insure that the proximal support 46
will move out of the recess once in the eye. Referring to FIG. 25,
the exemplary case 3C includes a support  10 member 88 that engages
the bottom of the main body 14A when the IOL insertion apparatus 2C
is stored within the case and the lock mechanism 4 is in the locked
state (as shown). The support member 88, which may be a thin wall
with a curved upper surface, prevents the main body 14A from bending
in the downward direction as the user is pushing the slider 6C
forwardly. Such  15 bending could result in an undesirable level of
friction between the case 3C and the slider grip 7.       Another
exemplary IOL insertion system, which is generally represented by
reference numeral 1D in FIG. 26, includes an IOL insertion apparatus
2D and a case 3D. IOL insertion system 1D is essentially identical
20 to system 1C and similar elements are represented by similar
reference numbers. For example, IOL insertion system 1D includes a
screw-type IOL insertion apparatus 2D, a lock mechanism 4D, and a
cover 10C. In the interest of brevity, the discussion below focuses
on the differences between the two systems. 



25The present inventor has determined that there may be some
instances where, during the first step of the two-step process, the
operator will place the case on a table or other flat support
surface, hold the front portion of the case with one hand and the
push the slider forward the other hand. Referring first to the
embodiment illustrated in FIG. 18, the front portion 62 of  30 the
case 6C includes a bottom surface that tapers upwardly. If the
operator pushes the front portion 62 of the case 3C downwardly with
too much force while firmly holding the slider grips 7, the front
portion of the case may deflect, the case protrusion 74 may be
completely or partially pulled out of the IOL path, and the la distal
support 44 may not deflect properly. The front portion  WO
2011/155636PCT/JP2011/063747 62D of the exemplary case 3D illustrated
in FIGS. 26 and 27 includes a flat bottom surface 98, which is
aligned with the flat bottom surface 100 of the rear portion 64D,
that prevents such bending. The present inventor has also determined
that there may be some  5 instances where the operator attempts to
pull the insertion apparatus out of the case, in a direction that is
slightly angled from vertical, before the slider movement has been
completed and the slider has engaged the distal wall of the removal
slot. The curvature of the proximal ends of the slider grips may
create a gap, between the curved proximal ends and the distal end of
the  10 storage slot protrusion (note grip 7 and protrusion 69 in
FIG. 25) that invites these attempts. Turning to FIG. 28, the
respective shapes of the slider grip 7D (not the flat proximal end),
storage slot 66D and removal slot 68D (note extension 102) prevent
the insertion apparatus 2D from being pulled out of the case 3D when
the slider 6D is only in the almost fully forward position  15
illustrated in FIG. 28. The top corner of the slider grip 7D is in
contact with the bottom corner of the protrusion 69. Only after the
slider 6D is moved to the fully forward position illustrated in FIG.
29 will removal of the insertion apparatus 2D from the case 3D be
possible. Numerous other modifications and/or additions to the
above-described  20 preferred embodiments would be readily apparent
to one skilled in the art. It is intended that the scope of the
present inventions extends to all such modifications and/or
additions.  WO 2011/155636PCT/JP20111063747 CLAIMS 



1.An ocular implant insertion system, comprising: 5a case; and
an ocular implant insertion apparatus including an external housing
with an ocular implant storage area, an ocular implant stored within
the ocular implant storage area, a nozzle, a first movable structure
that moves at least a portion of the ocular implant during movement
thereof, and a 10  second movable structure that moves the ocular
implant through the nozzle, the ocular implant insertion apparatus
being located at least partially within the case in pre-use state
wherein the first and second movable structures have not folded and
moved the ocular implant; wherein the respective configurations of
the case and the ocular 15  implant insertion apparatus are such that
the ocular implant insertion apparatus is not removable from the case
when the ocular implant insertion apparatus is in the pre-use state
and is removable after the first movable structure has moved at least
a portion of the optical implant. 202.An ocular implant insertion
apparatus as claimed in claim 1, wherein the ocular implant is stored
within the external housing in a substantially unstressed state and
is folded by the first movable structure.        3. An ocular implant
insertion apparatus as claimed in claims 1 to 2, 25wherein the
external housing is configured such that the ocular implant is
further folded when being moved by the second movable member.
4. An ocular implant insertion apparatus as claimed in claims 1 to 3,
wherein the first movable member comprises a slider movable between a
pre- 30use slider position and a second slider position and the
second movable member comprises a plunger that is movable relative to
the slider. 



WO 2011/155636PCT/JP2011/063747        5. An ocular implant insertion
apparatus as claimed in claim 4, wherein the case includes a storage
slot and a removal slot;                    a portion of the slider
is located within the storage slot when the 5slider is in the pre-use
position;              a portion of the slider is located within the
removal slot when the slider is in the second slider position; and
no portion of the slider is located within the storage slot when the
slider is in the second slider position. 10        6. An ocular
implant insertion apparatus as claimed in claim 5, wherein the slider
includes a finger grip and that is located within the storage slot
when the slider is in the pre-use position. 157.An ocular implant
insertion apparatus as claimed in claims 4 to 6, wherein the slider
includes a pivotable structure that folds the ocular implant as the
slider moves. 8. An ocular implant insertion apparatus as claimed in
claims 1 to 7, 20wherein             the ocular implant insertion
apparatus external housing defines an ocular implant path, and
includes an aperture that is aligned with a portion of the ocular
implant path and located between the nozzle and the ocular implant
storage area; and 



25the case includes a protrusion that extends through the aperture
and into the ocular implant path when the ocular implant insertion
apparatus is within the case. 9. An ocular implant insertion
apparatus as claimed in claims 1 to 8, 30further comprising:
a detachable cover secured to the case in a location that prevents
movement of first movable structure.  WO 2011/155636PCT/JP2011/063747
10.An ocular implant insertion apparatus as claimed in claim 9,
further comprising:             indicia on the case and removable
cover indicative of a sequence of operations. 5 11.An ocular implant
insertion apparatus as claimed in claims 9 to 10, wherein
the ocular implant insertion apparatus external housing includes an
aperture that is aligned with the lens storage area; and 10the
removable cover includes a protrusion that extends through 



the aperture to a position that prevents distal movement of the
ocular implant. 12.An ocular implant insertion apparatus as claimed
in claims 1 to 11, wherein 15the ocular implant comprises an
intraocular lens having an optic part and a pair of supports;
the ocular implant insertion apparatus includes a lens placement
section in the ocular implant storage area; the intraocular lens is
carried within the lens placement section 20in such a condition that
substantially no physical load is applied thereto; and movement of
the first movable structure results in the intraocular lens being
deformed such that the supports are folded inwardly of the optic.
13.An ocular implant insertion apparatus as claimed in claims 4 to
2512, wherein the plunger includes a rod with a lens contact surface
and the slider has a lens contact surface that is larger than that of
the rod. 14.An ocular implant insertion apparatus as claimed in
claims 1 to         13, wherein the second movable structure is not
distally movable when the 30ocular implant insertion apparatus is
located at least partially within the case. 




