
1  DESCRIPTION INTRAOCULAR LENS INSERTION DEVICE
TECHNICAL FIELD [0001] The present invention relates
to an intraocular lens insertion device  that inserts
an intraocular lens into an aphakic eye after a
cataract operation,  or, to an intraocular lens
insertion device that inserts a phakic intraocular
lens  during a refractive surgery. BACKGROUND ART
[0002] In cataract operations, removing an opacified
lens by  phacoemulsification (PEA) and implanting an
intraocular lens after an  opacified lens has been
removed are widely performed. The types of
intraocular lens include a hard intraocular lens with
its optic area made of a  hard material, such as PMMA,
and a soft intraocular lens made of a soft  material
such as silicone elastomer or soft acrylic. When using
a hard  intraocular lens, the intraocular lens must be
inserted through an incision in  the cornea or sclera
that is formed so as to have about the same width as
the  diameter of the optic area. On the other hand,
when using a soft intraocular  lens, folding of the
optic area allows the intraocular lens to be inserted
into  the eye through an incision that is smaller than
the diameter of the optic area.  Inserting a lens from
a small incision is desirable to reduce the
post-surgery  corneal astigmatism and infection, so
there has been a trend in recent years to  favor the
soft intraocular lens. In addition, to insert the lens
into the eye, there  are cases where a special
injector is used, said. special injector having a
structure provided with a long tube through which the
lens passes as it is  guided into the eye. Using such
a special intraocular lens injector makes it  possible
to insert the lens through an incision smaller than 3
mm. [0003] In addition, preset injectors having the
lens set in the injector in  advance to eliminate the
risk of contamination by microbes during lens  handing
and of possible operational mistakes during lens
handling have  recently come to market. Some preset
injectors are provided with a holding  mechanism that
holds the lens inside in a state that does not stress
the optic  area, and with a lens movement mechanism
that moves the lens to a position  where it can be
pushed out by an discharge device so as to transfer
the lens  from the lens immovable state during
shipment to the lens movable state  during use (For
example, Patent Documents 1 and 2). [0004] However, in
the above patent documents 1 or 2, it is necessary to
move  the lens from the stationary position to a
position where it can be pushed out  



during its use, and there is a fear of yielding
operational mistake  accompanying the movement
operation. As a solution to such problems, there 2  is
disclosed an intraocular lens insertion device
characterized in that a  push-out shaft and a posture
control member for preventing the shaft  misalignment
between the push-out shaft and a lens are arranged in
a manner  capable of interlocking with each other, and
such mutual interlocking is  released at a prescribed
position (For example, Patent Document 3). In this
patent document 3, it is necessary to provide a
special mechanism for  releasing at a predetermined
position the interlocking between the two  members:
the push-out shaft and the posture control member that
are  interlocked with each other within a closed space
or an injector. Further, there  is disclosed another
intraocular lens insertion device characterized in
comprising a mechanism for laterally compressing a
flexible intraocular lens  into a small
cross-sectional configuration (For example, Patent
Document 4).  Patent Document 1: Japanese Patent
Application Laid-Open (JP-A)  No.2003-325570 Patent
Document 2: JP-A No.2003-325572  Patent Document 3:
JP-ANo.2004-24854  Patent Document 4: JP-A
No.2001-502563  DISCLOSURE OF INVENTION PROBLEMS TO BE
SOLVED BY THE INVENTION [0005] However, even in the
above-mentioned Patent Document 3, there is a
possibility that the interlocking is started and
released outside the prescribed  position, giving
users a feeling of anxiety. In the case that the
interlocking is  released outside the prescribed
position, for example short of the prescribed
position, the posture control member also comes to
stop short of the  prescribed position. Thus, the
position of the push-out shaft cannot be  sufficiently
controlled, thus leading to a possibility that a lens
is pushed out  with the axis of the push-out shaft
being misaligned. On the other hand,a  transition
portion for folding a lens needs to be formed gently
so that the lens  is not subjected to a local load. If
the interlocking is released by the contact of  the
transition portion with the posture control member,
the position where the  interlocking is-released
varies by the fluctuation of a slide friction.
Accordingly, to perform the start and release of the
interlocking at the  prescribed portion, physical
properties such as tensile strength of the push-out
shaft and of the posture control member are limited,
and high accuracy is  required for each component,
thus leading to concerns about high production  



costs. Furthermore, if the device is assembled with
the interlocking of the  push-out shaft and the
posture control member having already been released
beforehand by mistake in a production process, yet it
is difficult to notice the  assembly defect once it
has been assembled, and thus, there has been a
concern that it may be shipped as it is. [0006]
Moreover, referring to the above-mentioned Patent
Document 4, it is 3  primarily featured by the
provision of retainers to maintain the opposing side
edges of an intraocular lens in a substantially planar
orientation so as not to  damage the inside of the eye
when releasing the intraocular lens, in the eye  from
a compressed state. With such configuration employed,
however, there  has been a problem that too heavy load
may be applied to the lens, which  could damage the
lens when the intraocular lens is pressed against the
fine  areas of a lens placing section and a tubular
member. [0007] Therefore, in view of the above
mentioned problems, an object of the  present
invention is to provide an intraocular lens insertion
device capable of  securely and safely pushing out the
lens by a simple structure. MEANS FOR SOLVING THE
PROBLEMS [0008] To achieve the above object, the
invention according to a first aspect  of the
invention is an intraocular lens insertion device
characterized in  comprising: a main body comprising a
lens placement portion to place an  intraocular lens
thereon, a transition portion to deform said
intraocular lens  and a nozzle portion to discharge
said intraocular lens; and a lens push-out mechanism
to push out said intraocular lens placed on  said lens
placement portion, wherein said lens push-out
mechanism comprises a plunger to push  out said
intraocular lens and a slider having a lens contact
part larger than said  plunger, while said slider is
provided with an operating part projected  outwardly
from said main body, and wherein said intraocular lens
is deformed by moving said slider by  handling said
operating part, and said intraocular lens is
discharged from said  nozzle portion by said plunger.
[0009] The invention according to a second aspect
of,the invention is  characterized in that said
operating part is projected outwardly from mutually
opposed side surfaces of said main body. [0010] The
invention according to a third aspect of the invention
is  characterized in that said operating part is
projected outwardly from one side  



of said main body. [0011] The invention according to a
fourth aspect of the invention is  characterized in
that said slider is provided with a lens holding part
that holds  one surface of an optic part of said
intraocular lens and deforms said  intraocular lens in
a predetermined direction. [0012] The invention
according to a fifth aspect of the invention is
characterized in that said lens holding part holds
only the intraocular lens 4  moved to said transition
portion. [0013] The invention according to a sixth
aspect of the invention is  characterized in that said
lens holding part is connected with said slider via a
hinge mechanism and is urged toward a sidewall of said
main body, while said  lens holding part is deformed
toward the optic part of said intraocular lens
through said transition portion. [0014] The invention
according to a seventh'aspect of the invention is
characterized in that said slider is provided with an
inserting passage for  inserting said plunger
therethrough. [0015] The invention according to an
eighth aspect of the invention is  characterized in
that said intraocular lens comprises a pair of loop
parts at  said optic part, while said slider is
provided with a loop guide to support said  loop parts
in such a condition that no physical load is applied
thereto. [0016] The invention according to a ninth
aspect of the invention is  characterized in that said
slider is provided with a partition between said
inserting passage and said loop guide. [0017] The
invention according to a tenth aspect of the invention
is  characterized in that a lock mechanism to lock
said plunger is provided, said  lock mechanism being
constructed so that it can be unlocked by moving said
slider. [0018] The invention according to an eleventh
aspect of the invention is  characterized in that said
lock mechanism is unlocked in association with the
movement of said slider. [0019]-The invention
according-to--a twelfth-aspect of the-invention-is-
characterized in that said intraocular lens is
sterilized with. said intraocular  lens being placed
on said lens placement portion. [0020] The invention
according to, a thirteenth aspect of the invention is
characterized in that said main body, is provided with
a stopper to stop said  slider at a predetermined
position. EFFECTS OF THE INVENTION 



[0021] According to the intraocular lens insertion
device as set forth in the  first aspect of the
invention, the slider is moved by handling the
operating part,  and then the intraocular lens is
discharged by the plunger. Accordingly, the  push-out
operation of the intraocular lens can be performed
securely and  safely, with a simpler structure.
According to the intraocular lens insertion  device as
set forth in the second aspect of the invention, the
slider can be 5  moved by pinching the operating part
with fingers from both sides, and thus  reliability of
the operation can be improved. .4 [0022] According to
the intraocular lens insertion device as set forth in
the  third aspect of the invention, the slider can be
moved by one hand, thus  enabling more easier
handling. [0023] According to the intraocular lens
insertion device as set forth in the  fourth aspect of
the invention, the intraocular lens can be folded in a
predetermined direction, thus preventing operation
troubles, ensuring even  more reliable insertion of
the intraocular lens. [0024] According to the
intraocular lens insertion device as set forth in the
fifth aspect of the invention, the optic part of the
intraocular lens is pressed  down only at the time of
use, and the lens holding part does not press down
the optic part of the lens in an intact state, and
thus permanent deformation of  an elastic material can
be suppressed even after a long period of
preservation.  [0025] According to the intraocular
lens insertion device as set forth in the  sixth
aspect of the invention, one surface of the
intraocular lens moved to the  transition portion can
be pressed down with a simple structure. Further,
since  the lens holding part is urged toward the
sidewall of the main body, there is a  further
advantage in terms of assembly process that the
intraocular lens can be  placed on a lens placement
portion easily. [0026] According to the intraocular
lens insertion device as set forth in the  seventh
aspect of the invention, the slider is provided with
the inserting  passage, and thus the discharge of the
intraocular lens can be ensured, by  preventing the
axial misalignment of the plunger. [0 According
-to--the -intraocular lens insertion d-evice-a set
forthin the -- -- eighth aspect of the invention, the
intraocular lens can be positioned in a  predetermined
position by the engagement of the loop parts with the
loop guide. Further, since the loop parts are not
pushed by the slider,, deformation  and damage of the
loop parts can be prevented.  [0028] According to the
intraocular lens insertion device as set forth in the



ninth aspect of the invention, the plunger is not
allowed to abut onto the loop  parts, and thus, the
loop parts can be prevented from being damaged by the
pressing by the plunger. [0029] According to the
intraocular lens insertion device as set forth in the
tenth aspect of the invention, it is possible to
prevent an operator from  pushing out the plunger
accidentally prior to moving the slider, thus enabling
the reliability of operation to be improved. 6  [0030]
According to the intraocular lens insertion device as
set forth in the  eleventh aspect of the invention,
the lock mechanism is unlocked in  association with
the movement of said slider, thus enabling the
operability to  be improved. [0031] According to the
intraocular lens insertion device as set forth in the
twelfth aspect of the invention, it is possible to
prevent the lens from being  contaminated with other
substances, thus improving safety. [0032] According to
the intraocular lens insertion device as set forth in
the  thirteenth aspect of the invention, the slider is
stopped at a predetermined  position by the stopper,
thus enabling further improvement of the operational
reliability. BRIEF DESCRIPTION OF THE DRAWINGS [0033]
FIG. 1 is a diagram showing an overall structure of an
intraocular lens  insertion device according to a
first embodiment of the present invention, in  which
(A) is a side view thereof, while (B) a plan view
thereof. FIG. 2 is a perspective view showing a
structure of a slider. FIG. 3 is a partially enlarged
view showing a positional relationship  between the
slider and a lens, in which (A) is a longitudinal
cross-sectional  view thereof, while (B) is a plan
view thereof. FIG. 4 is a partially enlarged
longitudinal section illustrating the  operation of
the push out mechanism progressively. FIG. 5 is a
diagram showing an intraocular lens insertion device
according to a second embodiment of the present
invention, in which (A) is a  front view thereof,
while (B) a bottom view thereof. FIG. 6 is a
perspective view showing a structure of a locking
member.  FIG. 7 is a perspective view progressively
illustrating the locking  opera ion of a plunger. FIG.
8 is a diagram showing an intraocular lens insertion
device  according to a third embodiment of the present
invention, in which (A) is a  fragmentary transverse
section thereof, while (B) is a longitudinal section
of a  



plunger, and (C) is a cross-section taken along A-A
line in (A), respectively. FIG. 9 is a diagram showing
the intraocular lens insertion device in an  unlocked
state, in which (A) is a transverse cross-section
thereof, while (B) is  a cross-section taken along B-B
line in (A). FIG. 10 is a transverse cross-section
showing the intraocular lens  insertion device with
the plunger being pushed out in an unlocked state.
FIG. 11 is a transverse cross-section showing an
intraocular lens  insertion device according to a
fourth embodiment of the present invention, in  which
(A) is a view showing a state prior to the
interlocking of the slider with  the plunger, while
(B) is a view showing the slider and the plunger
moving  together after interlocked with each other. 7
BEST MODE FOR CARRYING OUT THE INVENTION [0034] Next
is a description of preferred embodiments of the
present  invention with reference to the attached
drawings. [0035] First Embodiment First, a first
embodiment of the present invention is explained. An
intraocular lens insertion device I shown in FIG. I is
used to safely and  quickly discharge into an eye a
deformable intraocular lens 2 (hereinafter  referred
to as "lens 2"), and more particularly is a preset
type intraocular lens  insertion device I having the
lens 2 preset in the intraocular lens insertion
device 1. More specifically, the intraocular lens
insertion device 1 is provided  with a main body 3
that places the lens 2 therein and then inserts the
lens 2  into an eye, and a lens push-out mechanism 4
that pushes out the lens 2 placed  in the lens
placement portion. In the meantime, for the lens 2
illustrated in the  present embodiment is employed one
comprising an optic part 2a and loop  parts 2b.
[0036]. Said main body 3 comprises a cylindrical
proximal member 5 and a  distal member 6 that is
tapered relative to the proximal member 5. This
proximal member 5 and the distal member 6 are
detachably integrated with  each other in an
engagement section 7. It should be noted that the main
body 3  may be made from various materials. For
example, it may be made not only  from stainless steel
or titanium, but from a synthetic resin or the like.
[0037] The proximal member 5 comprises a lens
placement portion 8 provided  at one end thereof and a
slit 9 formed in a cylindrical side wall and elongated
in the longitudinal direction thereof. The lens
placement portion 8 comprises a  tabular member
provided at the one end of the proximal member 5 in a
protruding condition. The slit 9 is formed from an
edge of the one end of the 



proximal member 5 to the substantiahent r~thereof.
Moreover,- an - - - engagement projection 10 with
which a hereinafter-described grip section engages is
provided on an outer peripheral surface of the
proximal member 5.  [0038] The distal member 6
comprises a nozzle portion 11 that is to insert the
lens 2 placed in said lens placement portion 8 into an
eye, and a transition  portion 12 connecting said
nozzle portion 11 with said proximal member 5.  The
transition portion 12 has a mortar shape such that it
tapers toward a distal  end, and is connected with the
nozzle portion 11 at the distal end. The nozzle
portion I1 is formed to have an outer diameter that is
substantially of the same  size as the width of an
incision. The lens 2 is pushed out by the lens
push-out  mechanism 4 and then folded when it passes
through said transition portion 12.  The distal member
6 is provided with a stopper 13 for stopping a
hereinafter-described slider in a predetermined
position. This stopper 13  comprises a projection that
is to engage with an operating part of the slider. 8
[0039] Said lens push-out mechanism 4 comprises the
slider 15 to perform an  initial operation for
inserting the lens 2, and a plunger 16 to insert the
lens 2  into an eye. [0040] The plunger 16 is used to
insert into an eye the lens 2 folded up by said
slider 15, and comprises a push-out rod 17 to push out
the lens 2, and a grip  part 18 provided at the
proximal end of said push-out rod 17. Said push-out
rod 17 is loosely fitted into a hole 19 formed through
the grip part 18, and is  axially supported by the
grip part 18 at the bottom of the hole 19. This hole
19  is formed with a female screw 19a. The female
screw 19a formed in the grip  part 18 is constituted
so that it may screw together with said engagement
projection 10. The engagement projection 10 is
provided in the form of a  partial male screw that is
to be screwed into said female screw l9a. Due to the
engagement projection 10 being provided in the form of
a partial male screw  thus way, it is possible to
prevent the engagement projection 10 from  interfering
with said slit 9 etc., while ensuring the grip part to
be pushed in  reliably as a result of the engagement
with the female screw 19a. Thus, such  construction is
provided that the grip part 18 pushes out the push-out
rod 17  toward the direction of a lens movement axis
A. The grip part 18 is formed in  a shape that
facilitates the pushing-out action of the plunger 16.
[0041] The slider 15 is constituted so that it can
fold up the lens 2 in a  predetermined direction,
while pushing out the lens 2 placed in the lens
placement portion 8 toward the distal end of the main
body 3 without applying  local load to the lens 2, as
shown in Fig. 2. This slider 15 includes a lens  



abutting portion 20 abutted on the lens 2 in a larger
area than said plunger  16, a guide groove 21 serving
as an inserting passage that supports said  plunger 16
along the lens movement axis A, a wing part 22 that
engages with  the slit 9 provided in the main body 3
and guides the slider 15 along the lens  movement axis
A, an operating part 23 for pushing the slider 15 in
and out, a  loop guide 24 that fastens loop parts 2b
of the lens 2, and a lens holding part  25. [0042]
Said lens abutting portion 20 is formed of a part of
circle that has  substantially the same radius of
curvature as the outer diameter of the lens 2,  such
that it is allowed to come in surface contact with the
lens 2, enabling the  initial operation to be
performed smoothly, without giving a local stress to
the  lens 2. [0043] Said guide groove 21 is formed so
as to allow said plunger 16 to be  slidable thereon,
and to allow the distal end of said plunger 16 to be
able to  protrude from said lens abutting portion 20.
The guide groove 21 is formed  substantially in the
center on one surface of the slider 15 over the entire
length thereof, and comprises a groove arranged
parallel to the lens movement  axis A. The section of
the guide groove 21 is substantially formed in the
same  shape as the contour of said plunger 16. A
fan-shaped introduction passage 9  21 a is formed at
the proximal end of the guide groove 21. Thus, the
push-out  rod 17 is inserted through the guide groove
21 formed in said slider 15, and is  allowed to slide
within the guide groove,21 in the longitudinal
direction of the  slider 15. In the meantime, the
guide groove 21 may be a through-hole that  penetrates
in parallel with the lens movement axis A. [0044] The
engagement of said wing part 22 with said slit 9
enables said slider  15 to be held substantially in
the center of the main body 3, while enabling the
slider 15 to move along the lens movement axis A.
Accordingly, the plunger  16 is held in the center of
the main body 3, and made movable along the lens
movement axis A by the guide groove 21. The movement
of the slider 15 is  easily carried out through said
operating part 23. [0045] The operating part 23 is
provided as a pair, at right and left sides  relative
to the lens movement axis A, and provided adjacent to
the edge of  said wing part 22 in a manner protruding
outwardly from said proximal  member 5. The operating
part 23 is formed so as to bulge outwardly toward  the
distal end of said main body 3. Although not shown in
the drawings, the  surface of the operating part 23 is
formed with two or more longitudinal  grooves,
extending substantially at right angles to the lens
movement axis A.  



[0046] Said loop guide 24 is formed on another surface
of said slider 15 on  which said guide groove 21 is
not formed, and serves to fix the lens 2 by  fastening
the loop part 2b of the lens 2 therein. This loop
guide 24 comprises a  groove formed similar in shape
to the curved loop part 2b, such that it is  formed at
the distal side of the slider 15 in such a curved
shape that a physical  load may not be applied to the
loop part 2b. [0047] The lens holding part 25 enables
the lens 2 to be folded up in a  predetermined
direction by pressingly holding one surface of the
lens 2 only when pushing out-the lens 2. That is, by
pressing the one-surface ofthe-lens 2 -- that is to
become a front surface thereof when inserted into, an
eye, using the lens holding part 25, the lens 2 is
folded with the one surface thereof being  inside,
within the nozzle portion 11. Accordingly, the lens 2
can be deformed  into such a shape that allows the
lens 2 to be reliably inserted into a lens  capsule.
As shown in Fig. 3, this lens holding part 25 is
provided at the distal  end of the slider 15 through a
hinge mechanism 28, and is provided in a  manner
capable of being tilted up and down in a side view.
The hinge  mechanism 28 is formed of a tapered groove
provided by thinning a joint  portion between the lens
holding part 25 and the lens abutting portion 20 in
the width direction of the slider 15. The lens holding
part 25 is urged upwards  in a side view, through this
hinge mechanism 28, thus enabling the lens 2 to be
folded in a predetermined direction by holding one
side of the lens 2 when the  lens 2 moves within the
nozzle portion 11. [0048] Moreover, said loop guide 24
is formed so that the plunger 16 may not 10  abut to
the loop part 2b. More specifically, a partition 29 is
formed between  the guide groove 21 formed on the one
side of the slider 15 and the loop guide  24 formed on
the other side of the slider Al5. Accordingly, the
plunger 16 is not  allowed to abut to the loop part 2b
engaged with the loop guide 24, thus  preventing the
damage of the loop part 2b caused by the loop part 2b
being  pushed by the plunger 16. [0049] Next, is a
description of an assembling procedure of the
intraocular  lens insertion device 1 structured in
this way. First, the slider 15 is attached to  the
proximal member 5. In order to attach the slider 15 to
the proximal  member 5, the wing part 22 is allowed to
be fitted into the slit 9 from the edge  of the one
end of the proximal member 5, and the slider 15 is
pushed in up to  the proximal end of the slit 9.
Subsequently, the plunger 16 is inserted from  the
other end of the proximal member 5. At that moment,
the distal end of the  plunger 16 is aligned with such
a position that it does not project from the  



distal end of the slider 15 placed in the proximal
member 5. Then, the loop  part 2b of the lens 2 is
fastened by the loop guide 24 formed in the slider 15,
and the lens 2 is placed in the lens placement portion
8. The lens 2 placed in  the lens placement portion 8
is arranged in such a condition that the lens  holding
part 25 does not abut to the optic part 2a of the lens
2 due to the lens  holding part 25 being urged toward
an inner wall of the distal member 6 by the  hinge
mechanism 28, as shown in Fig. 3 (A). Subsequently,
the distal member  6 and the proximal member 5 are
integrated with each other in the engagement  section
7. Thus, the intraocular lens insertion device 1 can
be assembled  reliably, without applying a load to the
lens 2. [0050] Then, the intraocular lens insertion
device 1 with the lens 2 being  attached as mentioned
above, is sterilized, which is carried out by placing
the  intraocular lens insertion device 1 into a
sterilization bag (not shown), and  filling the
interior of the bag with ethylene oxide gas
(hereinafter called EOG).  Since EOG enters into the
intraocular lens insertion device I froze slit 9  due
to the provision of the slit 9 in the sterilization
bag filled with EOG, it is  possible to introduce EOG
into the inside even though no specific hole for
introducing sterilization EOG into the inside is
provided, thus ensuring full  sterilization up to the
inside. [0051] Next, the action of the above-mentioned
structure will be explained.  After taking out the
intraocular lens insertion device 1 from the
sterilization  bag, the operating part 23, at first,
is pushed out and thus the slider 15 is  moved in the
direction of the lens movement axis A. Upon the
movement of  the slider 15, the lens holding part 25
is pressed by the inner wall of the  transition
portion 12, and tilted downward in a side view,
thereby pressingly  holding the one surface of the
optic part 2a of the lens 2 (Fig. 4 (B)). When  the
slider 15 pushes out the lens 2, the lens holding part
25 presses down the  one surface of the optic part 2a,
thus enabling the lens 2 to be folded in the
predetermined direction. The plunger 16 is pushed out
after the slider 15 abuts 11  to the stopper 13 and
then stops (Fig. 4 (C)). In order to push out the
plunger  16, first, the grip part 18 is pushed out,
and the female screw 19a is engages  with the
engagement projection 10 by screwing. Subsequently,
the grip part 18  is rotated. Upon the rotation of the
grip part 18, the grip part 18 is moved in  the
direction of the lens movement axis A from the other
end of the proximal  member 5, and thus the push-out
rod 17 is pushed by the grip part 18 to move  in the
direction of the lens movement axis A, thus pushing
out the plunger 16.  In this way, the lens 2 is folded
up by being pushed by the plunger 16 and  



passing through the thin nozzle portion 11. Thus,
pushing out the plunger 16  further with the lens 2
being folded allows the lens 2 to be inserted into an
eye.  Since the partition 29 is provided between the
guide groove 21 and the loop  guide 24 when pushing
out the plunger 16, it is possible to prevent the
damage  of the loop part 2b due to the plunger 16 not
pushing the loop part 2b. [0052] According to the
present embodiment as mentioned above, the
intraocular lens insertion device 1 comprises: the
main body 3, including the  lens placement portion 8
that places the lens 2 therein, the transition portion
12 to deform said lens 2, and the nozzle portion 11 to
introduce said lens 2;  and the lens push-out
mechanism 4 that pushes out the lens 2 placed in said
lens placement portion 8, wherein said lens push-out
mechanism 4 comprises:  the plunger 16 that pushes out
the lens 2; and the slider 15 having the lens
abutting portion 20 larger than this plunger 16, while
said slider.15 includes  the operating part 23
projected outwardly from said main body 3, and the
lens  2 is deformed by moving said slider 15 through
the operation of said operating  part 23 so that said
lens 2 is discharged from said nozzle portion 11 by
said  plunger 16, whereby the discharge operation of
the lens 2 can be performed  reliably and safely with
simpler structure. [0053] Moreover, since said
operating part 23 is provided so as to project
outwardly from each opposite side surface of said main
body 3, it is possible  to move he slider-15
witly-tlse--opexating-parts 23-being pinched with
fingers  from both sides, thereby enabling the
improvement of the reliability of the  operation.
[0054] Still moreover, since said slider 15 comprises
the lens holding"'part 25  that presses down the one
surface of the optic part 2a of the lens 2 to deform
said lens 2 in the predetermined direction, it is
possible to fold up the lens 2 in  the predetermined
direction, thus preventing problems associated
therewith,  enabling the lens 2 to be inserted into an
eye more reliably. [0055] Further, since said lens
holding part 25 is constituted so as to press  down
only the lens 2 that has moved to the transition
portion 12, the optic part  2a of the lens 2 is
pressed down only at the time of use, and the lens
holding  part 25 does not press down the optic part 2a
of the lens 2 in an intact state,  and thus permanent
deformation of an elastic material can be suppressed
even  after a long period of preservation. 12  [0056]
Still further, said lens holding part 25 is connected
with said slider 15  through the hinge mechanism 28,
and is urged toward the side wall of said  main body 3
so that it may be deformed toward the optic part 2a of
said lens 2  



through said transition portion 12, it is possible to
press down the one surface  of the lens 2 reliably,
only when it moves to the transition portion 12, with
simpler structure. [0057] Furthermore, since said
slider 15 domprises the guide groove 21 for  inserting
said plunger 16 therethrough, it is possible to
prevent axial  misalignment of the plunger 16,
ensuring the reliable discharge of the lens 2.  [0058]
Also, said lens 2 comprises the optic part 2a with a
pair of the loop  parts 2b, while said slider 15
comprises the loop guide 24 that supports said  loop
parts 2b in such a condition that no physical load is
applied thereto,  whereby it is possible to position
the lens 2 in a predetermined location by  engaging
the loop parts 2b with the loop guide 24, while
enabling the  preventing of the deformation of the
loop parts 2b due to the loop parts 2b  being not
pressed by the slider 15. [0059] Besides, since said
slider 15 is formed with the partition 29 between
said inserting passage and said loop guide 24, the
slider 15 does not abut to  the loop part 2b, thus
enabling the loop part 2b to be prevented from being
damaged by the pressing by the slider 15. [0060]
Moreover, since the lens 2 is sterilized with the same
being placed in  the lens placement portion 8, it is
possible to prevent the same from being  contaminated
with other substances, thus improving safety. [0061]
Also, since said main body 3 comprises the stopper 13
that stops said  slider 15-in a predetermined
position, stop4sing-the slider l5 in a  predetermined
position using the stopper 13 enables the further
enhancement  of the reliability of the operation.
[0062]Still also, since t} a lens holding part 25 is
provided in a manner capable  of being tilted up and
down through the hinge mechanism 28, the optic part 2a
of the lens 2 is pressed down only when pushing out
the slider 15 to move the  lens 2, thus enabling the
lens 2 to be preserved without applying unnecessary
load thereto. [0063] Alternatively, the operating part
23 may be projected outwardly from  only one side of
said proximal member 5. In that case, the operating
part 23  can be operated with one hand to move the
slider 15, usability of the device  can be improved.
[0064] As the operating part 23 is formed so as to
bulge outwardly toward the 13  distal end of said main
body 3, while the surface thereof is formed with two
or  more longitudinal grooves, increased frictional
resistance is resulted when  operating the operating
part 23 with,, fingers, thus preventing slippage,  



enabling the improvement of the reliability of
operation. [0065] Besides, since the fan-shaped
introduction passage 21a is provided at  the proximal
end of the guide groove 21, the plunger 16 can be
easily inserted  through the guide groove 21 when
attaching the plunger 16. [0066] In addition, since
the plunger 16 is axially supported by the grip part
18, the plunger 16 does not rotate even when the
push-out rod 17 is pushed out  in the direction of the
lens movement axis A while rotating the grip part 18,
whereby the lens 2 can be pushed out smoothly, without
the plunger 16  rotating. [0067] Second Embodiment
Next, a second embodiment of the present invention
will be explained.  The same portions as those
described in the above-mentioned structure will be
designated by the same reference numerals, and the
duplicate description  thereof will be omitted.
Specifically, the intraocular lens insertion devices
of  the first and second embodiments are common in the
sense that they comprise  the main body 3 for placing
the lens 2 and inserting the lens 2 into an eye; and
the lens push-out mechanism 4 that pushes out the lens
2 placed in said lens  placement portion 8, while the
second embodiment differs from the first  embodiment
only in that it comprises a lock mechanism 30. [0068]
The lock mechanism 30 locks the plunger 16, and is
capable of being  unlocked only when the slider 15 is
pushed out. The lock mechanism 30  comprises a lock
member 31 provided in a detachable manner and a lock
reception portion 32 provided in the plunger 16.
[0069] As shown in Fig. 6, the lock member 31
comprises a.locking body 33  that is formed in a
curved shape, an arm 34 integrally provided at both
sides  of the locking body 33, and a locking element
35 vertically provided  substantially in the center of
an inside area of the locking body 33. The  locking
body 33 has a curved shape slightly larger than the
contour of the  cylindrical main body 3, and is fitted
thereto from outside. The arms 34 are  formed by
folding the ends of the locking body 33 so that a
clearance 36 to  insert said operating part 23 of the
slider 15 therethrough is formed between  each arm 34
and the outside portion of the locking body 33. The
locking  element 35 is composed of a cylindrical
member extending vertically from the  inside of the
locking body 33, and is fitted to the lock reception
portion 32  provided in the plunger 16. The lock
reception portion 32 comprises a  through-hole formed
in the plunger 16. Alternatively, the locking member
35  is not limited to take a columnar shape, but may
be also formed in a shape of a  polygon, such as a
square pillar. In that case, the lock reception
portion 32, 



14  needless to say, is formed in accordance with the
shape of the locking element  35. [0070] Next is a
description of a procedure for attaching the
above-structured  lock mechanism 30 with reference to
Fig. 7. First, the lock member 31 is  attached, from
the bottom side, to the main body 3 with the plunger
16  inserted thereinto (Fig. 7 (A)). That is, the
locking element 35 is inserted from  a hole H formed
beforehand on the main body 3, and then the distal end
of the  locking element 35 is fitted to the lock
feception portion 32 provided in the  plunger 16, to
thereby attach the lock member 31 to the main body 3
(Fig. 7  (B)). Thus way, the plunger 16 is locked
relative to the main body 3 through  the locking
element 35 inserted through the hole H formed in the
main body 3.  [0071] Subsequently, the wing part 22 is
allowed to engage with said slit 9,  and then the
slider 15 is pushed in up to the proximal end of the
slit 9. When  the slider 15 is pushed in, the
operating part 23 is inserted into the clearance  36
formed between the arm 34 and the outside of the
locking body 33 (Fig. 7  (C)). When the operating part
23 is inserted into the clearance 36 thus way,  the
lock member 31 is fixed by the slider 15. In other
words, the lock member  31 is fixed by the arm 34
engaging with the operating part 23 of the slider 15
under such a condition that the locking body 33 is
abutted to the main body 3.  [0072] The lock mechanism
30 thus attached is unlocked in accordance with  the
reverse procedure to the above-mentioned procedure.
First, the slider 15 is  pushed out toward the distal
end. Then, the operating part 23 is moved away  from
the arm 34, and thus the engagement therebetween is
released. The lock  member 31 can be pulled apart
toward the bottom side, only after the  engagement of
the operating part 23 with the arm 34 is released.
Thus, since  the lock mechanism 30 can be unlocked
only when the slider 15 is pushed out  toward the
distal side, i.e., only when the lens 2 is inserted
into an eye, and  thus improved safety can be
achieved. [0073] As discussed above, according to the
present embodiment, the  intraocular lens insertion
device 1 comprises the lock mechanism 30 to lock  said
plunger 16, and said lock mechanism 30 is constituted
such that it is able  to be unlocked by moving the
slider 15, whereby it is possible to prevent an
operator from pushing out the plunger 16 accidentally
prior to moving the  slider 15, thus enabling the
safety and reliability of operation to be improved.
[0074] Third Embodiment Next, a third embodiment of
the present invention will be explained.  The same
portions as those described in the above-mentioned
structure will be  



designated by the same reference numerals, and the
duplicate description  thereof will be omitted.
Specifically, the intraocular lens insertion device of
the third embodiment is the same as. the ones of the
foregoing embodiments in  that it comprises the main
body 3 for placing the lens 2 and inserting the lens
15  2 into an eye; and the lens push-out mechanism 4
that pushes out the lens 2  placed in said lens
placement portion 8, except the structure of the lock
mechanism 30 described in the second egibodiment.
[0075] The lock mechanism 30 serves to locks the
plunger 16, and is capable  of being unlocked in
association with the operation for pushing out the
slider  15. This lock mechanism 30 comprises an
engagement portion 40 provided in  the slider 15, an
engagement hole 41 for engagement with the engagement
portion 40, and a disk part 42 provided in the plunger
16. [0076] The engagement portion 40 is provided as
one pair, on right and left  sides with respect to the
lens movement axis A, respectively, and comprises a
rocking piece 43 elongated from the rear end of the
slider 15 toward the other  end side of the main body
3, and a latching piece 44 provided at the distal end
of the rocking piece 43. This latching piece 44 is
bent toward the outside of  the main body 3, and
locked through the engagement with said engagement
hole 41, protruding therefrom toward the outside of
the main body 3. The  rocking piece 43 is provided in
a manner capable of rocking toward the inside  and
outside of the main body 3 in a plan view, and thus it
is formed so that it  may be arranged parallel to the
lens movement axis A when said latching  piece 44
abuts to the inner side 3a of the main body 3. The
width T1 of the  rocking piece 43 is formed greater
than the width T2 of the latching piece 44.  In the
meantime, the latching piece 44 is constituted so that
the angle of the  rocking piece 43 relative to the
latching piece 44 is an obtuse angle. [0077] The disk
part 42 is formed concentrically relative to the
push-out rod  17, and is provided with a pair of
transverse grooves on right and left sides  around the
push-out rod 17. Each transverse groove 45 is similar
in shape to  said engagement portion 40, and is
provided with a bottom 46 that is  broadened toward
the center of the push-out rod 17 and a pair of
protrusions  47in a peripheral edge of the disk part
42-Th-usthe-plunger-b6-is-locked by  the protrusions
47 abutting to said rocking piece 43. [0078] Next is a
description of the action of the above-mentioned
structure.  First, the slider 15 is pushed out toward
the distal end. When the slider 15 is  pushed out thus
way, the latching piece 44 then abuts onto the
engagement  hole 41 so that it is arranged at an
obtuse angle to the rocking piece 43,  



thereby allowing the same to slide along the inner
edge of the engagement  hole 41. Then, the rocking
piece 43 is rocked toward the inside of the main  body
3. When the slider 15 is further pushed out toward the
distal end, the  latching piece 44 is allowed to go
beyond the engagement hole 41, so that the  distal end
of the latching piece 44 abuts on the inside surface
of the main body  3. When the distal end of the
latching piece 44 abuts on the inside surface of  the
main body 3 thus way, the rocking piece 43 is arranged
parallel to the lens  movement axis A, and thus the
rocking piece 43 moves to the position of the  bottom
46 of each transverse groove 45 as viewed from front,
thus releasing 16  the lock (Fig. 9). Upon the
releasing of the lock in this way, the plunger 16 is
allowed to push out the lens 2 due to the disk part 42
passing the engagement  portion 40 (Fig. 10). [0079]
According to the present embodiment, the intraocular
lens insertion  device 1 is constituted such that said
lock mechanism 30 is unlocked in  association with the
movement of said slider 15, thus enabling the
operability  to be improved. [0080] Alternatively, a
guide groove (not shown) to guide the latching piece
44 may be provided inside the main body 3. Such guide
groove, extending  from the engagement hole 41 in the
direction of the lens movement axis A,  comprises a
groove with which the distal end of said latching
piece 44  engages. The provision of such guide groove
on the inside of the main body 3  can prevent the
slider 15 from rotating about the lens movement axis A
even  when the lock is released by the movement of the
slider 15, thereby ensuring  the disk part 42 to pass
the engagement portion 40 in order for the plunger 16
to be able to push out the lens 2. [0081] The present
invention is not limited to the foregoing embodiments,
and  various modifications are possible within the
scope of the present invention.  Although the proximal
member 5 and the plunger 16 are screwed together in
the foregoing embodiments, the invention should not be
limited thereto, but  the plunger 16 may be provided
with a packing so that it may slide within the
proximal member 5 through such packing. Moreover,
although the locking  element 35 is a columnar member
and the lock reception portion 32 is a  through-hole
formed in the plunger 16 in the foregoing embodiment,
the  invention should not be limited thereto, but the
locking element 35 may be a  two-forked support pillar
member, while the lock reception portion 32 may be  a
groove formed at a right angle to the longitudinal
direction of the plunger 16.  Alternatively, an urging
er such as a coil spring may be mounted in  



order to urge the plunger 16 toward the proximal end
of the main body 3.  [0082] Fourth Embodiment Next, a
fourth embodiment of the present invention will be
explained  with reference to Fig. 11(A). The same
portions as those described in the  above-mentioned
structure will be designated by the same reference
numerals,  and the duplicate description thereof will
be omitted. The slider 51 according  to the present
embodiment is not provided with the operating part,
and a lens  push-out mechanism 6 is provided with a
slider 51 and a plunger 52 in a  manner capable of
interlocking with each other. Said slider 51 is
provided  with the guide groove 21 formed along the
lens movement axis A, while a  convex portion 51a is
provided in the guide groove 21. A concave portion 52a
that engages with said convex portion 51 a is formed
in a circumference of said  plunger 52. This plunger
52 is inserted through said guide groove 21, and is
arranged in a manner capable of moving back and forth
with respect to the 17  lens movement axis A. [0083]
When the plunger 52 is moved forth in the
above-structured lens  push-out mechanism 6, the
concave portion 52a is allowed to engage with the
convex portion 51 a. Upon the engagement of the
concave portion 52a with the  convex portion 51a, the
slider 51 is interlocked with the plunger 52 and then
moves in the direction of the lens movement axis A
(Fig. 11 (B)). The slider  51 moved in the direction
of the lens movement axis A together with the  plunger
52 is allowed to stop when it abuts onto a stopper.
When the plunger  52 is further pushed in toward the
direction of the lens movement axis A, the  concave
portion 52a is disengaged from the convex portion 51a,
and thus the  engagement of the slider 51 with the
plunger 52 is released. As a result, the  plunger 52
becomes movable independently, and the lens 2 is
pushed out by  the plunger 52. [0084] Even for the
slider 51 that is not provided with the operating
part, the  loop guide 24 and the lens holding part 25
may be provided. 18  AMENDED CLAIMS UNDER ARTICLE 19
PCT received by the IB on January 12, 2007 J 1.
(Amended) An intraocular lens insertion device
comprising: a main body comprising a lens placement
portion to place an  intraocular lens thereon, a
transition portion to deform said intraocular lens
and a nozzle portion to discharge said intraocular
lens; and 



a lens push-out mechanism to push out said intraocular
lens placed on  said lens placement portion, wherein
said lens push-out mechanism comprises a plunger to
push  out said intraocular lens and a slider having a
lens contact part larger than said  plunger, while
said slider is provided with an operating part
projected  outwardly from said main body, and wherein
said intraocular lens is deformed by moving said
slider in the  direction of a lens movement axis by
handling said operating part, while said  intraocular
lens is discharged from said nozzle portion by said
plunger. 2. The intraocular lens insertion device
according to claim 1, wherein  said operating part is
projected outwardly from mutually opposed side
surfaces of said main body.  3. The intraocular lens
insertion device according to claim 1, wherein  said
operating part is projected outwardly from one side of
said main body. 4. The intraocular lens insertion
device according to any one of claims  1 to 3, wherein
said slider is provided with a lens holding part that
holds one  surface of an optic part of said
intraocular lens and deforms said intraocular  lens in
a predetermined direction. 5. The intraocular lens
insertion device according to claim 4, wherein  sai
leiolding part holds only the intraocular lens moved
to said transition  portion. 6. The intraocular lens
insertion device according to claim 5, wherein  said
lens holding part is connected with said, slider via a
hinge mechanism and  is urged toward a sidewall of
said main body, while said lens holding part is
deformed toward the optic part of said intraocular
lens through said transition  portion. 7. The
intraocular lens insertion device according to any one
of claims  1 to 6, wherein said slider is provided
with an inserting passage for inserting  said plunger
therethrough. 8 The intraocular lens insertion device
according to any one of claims  1 to 7, wherein said
intraocular lens comprises a pair of loop parts at
said  optic part, while said slider is provided with a
loop guide to support said loop 19  parts in such a
condition that no physical load is applied thereto.
Substitute Amended Sheet (Article 19 PCT) 


