
DESCRIPTION Title of InventionINTRAOCUIAR LENS INSERTING DEVICE Technical
field [0001]         The present invention relates to an intraocular lens
inserting device used for inserting an intraocular lens into an aphakic eye
that has undergone a cataract surgery or a phakic eye in a refractive
surgery. Background Art [0002]         In these days, with
phacoemulsification and the like prevailing, an intraocular lens available
for being inserted from a small incision, namely a foldable intraocular
lens made of a soft material such as silicone, soft acrylic, or hydrogel,
has been developed and used widely in clinical practice with an aim to
reduce postoperative astigmatism and realize minimally invasive surgery.
[0003]         On the other hand, there have also been developed a variety
of intraocular lens inserting devices as a surgical instrument for
inserting such foldable intraocular lens into an eye from an even smaller
incision. According to such intraocular lens inserting devices, a folded
intraocular lens can be pushed out into an eye through a tubular
cylindrical insertion portion, thereby allowing the intraocular lens to be
inserted into an eye from a substantially smaller incision compared to
using conventional methods which use a pair of tweezers to insert an
intraocular lens into an eye. [0004]         Such intraocular lens
inserting devices are classified broadly into two types: one is a screwed
type (screw-in type); the other is a push-in type. [0005]         The
push-in type is one type of an intraocular lens inserting device in which
an operator presses an operational portion of the device against a
resistance such as a friction between an intraocular lens and the inner
wall of a cylindrical insertion portion, and the pressure applied at that
time is transferred to the intraocular lens, thereby advancing the
intraocular lens (For example, see Patent Documents 1, 2 and 3). According
to these push-in type intraocular lens inserting devices, operation for
inserting the intraocular lens is simple and possible with one hand. Thus,
the push-in type intraocular lens inserting device has the advantage that
an operator can perform another operation with his/her other hand during
the insertion operation. On the other hand, the push-in type intraocular
lens inserting devices have such a problem that it is comparatively
difficult to control an operational pressure applied to push the
operational portion because the operator has to move the intraocular lens 



forward while keeping the balance between the friction of the intraocular
lens with the inner wall of the cylindrical insertion portion and the
operational pressure of the operational portion. Further, since a nozzle
provided on the leading end of the intraocular lens inserting device is
generally the thinnest part of the cylindrical insertion portion the
intraocular lens passes through, a load applied to the intraocular lens
becomes large when a high-degree thick intraocular lens is released from
the nozzle or when an inner diameter of a nozzle is made smaller in order
to match a smaller incision, thus leading to the possibilities that the
intraocular lens may be unexpectedly released into an eye to thereby damage
an ocular tissue. [00061         As for a screwed type intraocular lens
inserting device, the relation between its plunger and main body is similar
to that between a male screw and a female screw, and an operational portion
provided at one end of the plunger is rotated, thus moving the plunger, or
a rod for pushing out the intraocular lens, toward the lens advancing
direction, thereby advancing the intraocular lens (For example, see Patent
Document 4). According to these screwed type intraocular lens inserting
devices, travel distance of the plunger or rod can be easily controlled,
and thus it has the advantage of being able to prevent the intraocular lens
from being unexpectedly released into an eye even in the case that a load
applied when the intraocular lens passes through the nozzle becomes large,
such as when the intraocular lens with a thick optical portion is released,
or the nozzle is formed to have a smaller inner diameter. On the other
hand, the screwed type intraocular lens inserting device requires the
inserting operation to be performed with both hands, and thus there are
concerns that an operation of the device becomes somewhat intricate
compared to the push-in type intraocular lens inserting device. Patent
Document 1: Japanese Unexamined Patent Application Publication No.
2000-516487 Patent Document 2: Japanese Unexamined Patent Application
Publication No. 2003-144480 Patent Document 3: Japanese Unexamined Patent
Application Publication No. 2004-351196 Patent Document 4: Japanese
Unexamined Patent Application Publication No. H11-506357 Disclosure of the
Invention Problem to be Solved by the Invention [00071         There is
proposed a method in which a "spring" is used as a means to reduce "the
difficulties in controlling the operational pressure" recognized as a
problem with the push-in type intraocular lens inserting devices (Japanese
Unexamined Patent Application Publication No. 2000-516487). This is an
attempt to make it sensuously easier to control the operational pressure of
the operational portion by adding a potential resistive force against the
operational pressure using the spring to thereby balance the repulsive
force of the spring and the friction of the intraocular lens with the
operational pressure. Even if this approach is used, however, it does not
suffice yet for an operator to have full control of the operational
pressure,  and hence, many operators still use the screwed type intraocular
lens inserting device that has a less need for controlling the operational
pressure, although the operation thereof is rather complicated. [00081
In view of the problem above, it is, therefore, an object of the present
invention to provide an intraocular lens inserting device enabling an
operator to easily control the operational pressure of the operational
portion. Means to Solve the Problem 



[00091         The invention according to a first aspect of the present
invention is an intraocular lens inserting device having an operational
portion to be pressed to push out an intraocular lens, characterized in
comprising:        a knock mechanism for allowing said pressed operational
portion to automatically return to a position where said operational
portion is operable. [co 101         The invention according to a second
aspect of the present invention is characterized in further comprising: a
lens contact portion for pushing out the intraocular lens;         a
transmitting portion for transmitting an external force applied to said
operational portion to said lens contact portion;         an insertion tube
for releasing said intraocular lens pushed out by said lens contact portion
to an outside, wherein said knock mechanism comprises:         a stopping
means for temporarily stopping said lens contact portion before the
intraocular lens is completely released out to the outside after said lens
contact portion starts pushing out the intraocular lens; and         a
returning means for allowing said operational portion to return to a
position where said operational portion is operable, with said lens contact
portion being temporarily stopped by said stopping means. [00111        The
invention according to  third and fourth aspects of the present invention
is characterized in further comprising: a main body for fixing said
insertion tube in a position anterior thereto, 



wherein said operational portion is provided in a position posterior to
said main body. [00121          The invention according to  a fifth aspect
of the present invention is characterized in that said intraocular lens is
of a preset type in which said intraocular lens is set beforehand [00131
The invention according to a sixth aspect of the present invention is
characterized in that said returning means is a coil spring for biasing
said operational portion toward a backward direction. [00141         The
invention according to a seventh  aspect of the present invention is
characterized in that said stopping means allows said lens contact portion
to stop at least once when said intraocular lens passes through an inside
of a nozzle provided at a leading end of said insertion tube. Effect of the
Invention [00151         According to the intraocular lens inserting device
of the present invention, the operational pressure of the operational
portion can be easily controlled by a knock mechanism allowing the pressed
operational portion to automatically return to the position where the
intraocular lens inserting device is operable. Brief Description of the
Drawings [0016] 



FIG. 1 is a cross-sectional view showing the overall structure of an
intraocular lens inserting device according to a first embodiment of the
invention.         FIG. 2 is a cross-sectional view showing the structure
of a main body according to the first embodiment.         FIG. 3 is a
cross-sectional view showing the main body with a knock mechanism according
to the first embodiment.         FIG. 4 is a diagram showing the
intraocular lens inserting device in use in a stepwise manner according to
the first embodiment, in which (a) is a section thereof illustrating the
first push-out operation thereof, (b) illustrating a return to a position
where the intraocular lens inserting device is operable, and (c)
illustrating the second push-out operation thereof, respectively.
FIG. 5 is a cross-sectional view showing the overall structure of an
intraocular lens inserting device according to a second embodiment of the
invention.         FIG. 6 is a diagram showing the intraocular lens
inserting device in use in a stepwise manner according to the second
embodiment, in which (a) is a section thereof illustrating the first
push-out operation thereof, (b) illustrating a return to a position where
the intraocular lens inserting device is operable, (c) illustrating the
second push-out operation thereof, (d)  illustrating a return to the
position where the intraocular lens inserting device is operable, and (e)
illustrating the third push-out operation thereof, respectively.
FIG. 7 is a cross-sectional view showing the overall structure of an
intraocular lens inserting device according to a third embodiment of the
invention, in which the intraocular lens inserting device is fixed in a
casing.         FIG. 8 is a diagram showing the intraocular lens inserting
device in use in a stepwise manner according to the third embodiment, in
which (a) is a section thereof illustrating the intraocular lens inserting
device in an initial state, (b) illustrating the first push-out operation
thereof, (c) illustrating a return to a position where the intraocular lens
inserting device is operable, and (d) illustrating the second push-out
operation thereof, respectively. Best Mode for Carrying Out the Invention
[00171 First Embodiment (1) Entire structure 



An intraocular lens inserting device 1 shown in FIG. 1 comprises a main
body 2, an operational portion 3 provided on one end 2a of the main body 2,
a knock mechanism allowing the operational portion 3 to move back and forth
against the main body 2, and a cartridge 5 attached to an other end 2b of
the main body 2. The intraocular lens inserting device 1 allows the
operational portion 3 to move back and forth repeatedly as a whole due to
its knock mechanism 4 so that an intraocular lens 6 placed in the cartridge
5 can be pushed out in a stepwise fashion. It is to be noted herein that a
disposable inserting tubular portion in which an intraocular lens is placed
by an operator or his/her assistant during the surgery is generally called
a cartridge. [0018]         The intraocular lens 6 is made of a soft
material such as silicone, soft acrylic hydrogel or the like, which is
released into the eye and then expanded therein to function as a substitute
for a crystalline lens, and comprises, for example, an optical portion 6a
and two support portions 6b, 6b. [0019]         In the following
description, a lens advancing direction (push-out direction) is called
"forward" and the opposite direction against the lens advancing direction
is called "backward". [0020]         The knock mechanism 4 is constituted
such that it allows the intraocular lens 6 to be pushed out a predetermined
distance by pushing the operational portion 3 forward and at the same time,
it allows the operational portion 3 thus pushed forward to be automatically
moved backward. The knock mechanism 4 comprises a plunger 10 as a
transmitting portion integrated with the operational portion 3, a rod 11, a
coil spring 12 as a returning means  biasing the plunger 10 backward, and a
hereafter-described engaging portion provided on the inner surface of the
main body 2. [0021]         It is noted herein that the main body 2,
plunger 10 and rod 11 are preferably made of synthetic resin capable of
being injection molded. This enables mass production of the main body 2,
plunger 10 and rod 11 at low costs, allowing the device of the present
invention to be suitably applied to disposable ones. [0022]         The
plunger 10 functions not only to limit a movable range of the operational
portion 3 to a predetermined range but also to transmit, as a pressure
transmitting means, an external force applied to the operational portion 3
by the operator to a lens contact portion 22a provided on a leading end of
a push-out shaft 22 of the rod 11. The plunger 10 comprises an axial body
15 provided with the operational portion 3 on one end thereof and a pair of
push-out pieces 16, 16 formed on the other end thereof. The operational
portion 3 is formed in the shape of disk by expanding the diameter of the
one end of the axial body 15 concentrically and is integrated with the
axial body 15. [0023] 



The axial body 15 is loaded with the coil spring 12 and is movably inserted
into the main body 2. The pair of the push-out pieces 16, 16 is provided on
the other end of the axial body 15 through a connecting portion 17. The
connecting portion 17 has a stopper pin 19 protruded in a direction
perpendicular to the lens advancing axis A. [0024]         The pair of the
push-out pieces 16, 16 is provided on both sides with the lens advancing
axis A disposed therebetween, and is formed substantially parallel to the
lens advancing axis A in such a way that a leading end of the connecting
portion 17 is bifurcated. The pair of the push-out pieces 16, 16 is also
provided so as to be elastically deformable in the direction perpendicular
to the lens advancing direction A with base ends 16a, 16a connected to the
connecting portion 17 being the center of rotation. Also, a convex portion
18 protruded outward is formed at a leading end 16b of each push-out piece
16. [0025]         The rod 11 is structured so as to be separate from the
plunger 10, namely not integrated with the plunger 10, and allows the
intraocular lens 6 to be pushed out by the external force transmitted from
the plunger 10. The rod 11 comprises a sliding body 20, a pair of locking
pieces 21, 21 provided on one end of the sliding body 20, the push-out
shaft 22 provided on an other end of the sliding body 20. Incidentally, any
known shape may be employed for the shape of the lens contact portion 22a
provided on the leading end of the  push-out shaft 22 of the rod 11. [00261
The sliding body 20 is made of a cylindrical member having such an external
diameter that allows the same to be movably inserted into the main body 2
and is structured so as to hold the push-out shaft 22 on the lens advancing
axis A. The sliding body 20 has an abutting surface 23 at one end thereof,
which is substantially flat and is perpendicular to the lens advancing axis
A. [00271         The pair of the locking pieces 21, 21 is provided on both
sides with respect to the lens advancing axis A and is formed to extend
substantially parallel to the lens advancing axis A from the vicinity of
the outer edge of the sliding body 20. Further, the pair of locking pieces
21, 21 is formed tapered from a leading end toward a support end 21a of the
sliding body 20 and is provided so as to be elastically deformable toward
the direction perpendicular to the lens advancing direction A with the
support end 21a being the center of pivotal rotation. Furthermore, the
leading end of each locking piece 21 is formed at its inside with a concave
portion 24 to be engaged with the convex portion 18, while a protrusion 25
is formed at its outside, respectively. [00281         Also, the cartridge
5 is provided with a lens placement portion 7, a transition portion 8 and a
nozzle 9 in sequence along the lens advancing axis A so that the
intraocular lens 6 placed on the lens placement portion 7 is pushed out
therefrom by the rod 11 to pass through the transition portion 8, thereby
allowing the intraocular lens 6 to be folded small and then released from
the nozzle 9 to the outside with the lens being folded small. [00291 



Further, both sides of the cartridge 5 are each formed with a wing 35 which
is elastically deformable in the direction perpendicular to the lens
advancing axis A. Each wing 35 is formed, at an inside of its back end,
with an engagement protrusion 3. The cartridge 5 is constituted such that
the back end of each wing 35 is elastically deformed outward when an
external force from the outside toward the inside thereof is applied to the
leading end of the wing 35. [00301         As shown in FIG. 2, the main
body 2 is made of the cylindrical member and is provided with a sliding
hole 28 on the surface of the one end 2a, said sliding hole 28 being
oval-shaped, extending parallel to the lens advancing direction A to serve
as a stopping means Further, the surface at the other end 2b of the main
body 2 is formed with rectangular receiving holes 29, 29 on both sides with
respect to the lens advancing direction A so that they  may be engaged with
the engagement protrusions 36 of the cartridge 5. [00311         Moreover,
the main body 2 is provided on its inner circumferential surface with a
fixing concave portion 30 for fixing the rod 11 as the aforesaid engaging
portion and a regulating convex portion 31 for regulating the rod 11 so as
not to move backward. In addition, a finger catching portion 32 is
protruded outward on the outer surface of the main body 2. [00321
According to the intraocular lens inserting device 1 with each part
structured as above, first, the rod 11 and the plunger 10 in which the coil
spring 12 is loaded are inserted into the main body 2 in sequence and then
the knock mechanism 4 is attached to the main body 2. Note that when the
rod 11 is inserted into the main body 2, the push-out shaft 22 of the rod
11 is first inserted into the one end 2a of the main body 2 and then it is
inserted deeper up to a position where the protrusion 25 of the locking
piece 21 engages with the fixing concave portion 30 of the main body 2.
l00331         After that, the push-out piece 21 of the plunger 10 loaded
with the coil spring 12 is inserted into the one end 2a of the main body 2.
At this time, the plunger 10 is inserted further into the main body 2 up to
a position where the push-out piece 16, passing through between the locking
pieces 21, 21 has its leading end 16b abutted on an abutting surface 23
(Fig. 3). [00341         Also, the stopper pin 19 provided on the
connecting portion 17 of the plunger 10 is movably inserted into the
sliding hole 28 of the main body 2. In this way, the plunger 10 becomes
movable back and forth in a range of from a position where the stopper pin
19 abuts on one end 28a of the sliding hole 28 to another position where it
abuts on the other end 28b thereof. Thus, the operational portion 3 becomes
capable of moving back and forth in parallel to the lens advancing axis A.
I00351 



Incidentally, in the subsequent description, the position of the
operational portion 3 (plunger 10) where the stopper pin 19 abuts on the
one end 28a of the sliding hole 28 is called "origin", and the position of
the operational portion 3 (plunger 10) where the stopper pin 19 abuts on
the other end 28b of the sliding hole 28 is called "push-out position".
[00361         Additionally, the coil spring 12 is loaded between the one
end 2a of the main body 2 and the operational portion 3 to bias the
operational portion 3 toward the backward direction,  and hence, when the
operational portion 3 is moved forward, the coil spring 12 is capable of
allowing the operational portion 3 to return to an operable position.
[0037]         The term "operable position" means a position where an
operator is enabled to plunge the operational portion 3 in the forward
direction. In this embodiment, such operable position is the one where the
stopper pin 19 is away from the other end 28b toward the one end 28a of the
sliding hole 28. Therefore, the operable position is not limited to the
position where the stopper pin 19 abuts on the one end 28a of the sliding
hole 28. [0038]         Then, the cartridge 5 in which the intraocular lens
6 is placed is attached to the main body 2 with the knock mechanism 4
mounted in the foregoing manner. The cartridge 5 is capable of allowing the
other end 2b of the main body 2 to be inserted thereinto because the back
ends of the wings 35 are elastically deformed outwards by applying an
external force to the leading ends of the wings 35 from the outside thereof
to the inside thereof. Under that condition, when the external force
applied to the leading ends of the wings 35 is released, the cartridge 5 is
detachably fixed to the main body 2 in such a way that an engagement
protrusion 36 is engaged with a receiving hole 29 by elastic return of the
wings 35. Incidentally, as preparation for starting the operation of the
device 1, generally, a certain liquid enabling the smooth movement of the
intraocular lens 6 such as a viscoelastic material or the like, is injected
into the inside of the cartridge 5 before the cartridge 5 is attached to
the main body 2. [0039]         From the above-described, there can be
obtained the intraocular lens inserting device 1 of the invention, allowing
the intraocular lens 6 to be pushed out by the knock mechanism 4 so that it
can be released from the cartridge 5 toward the outside with the
intraocular lens 6 being folded small. [0040] (2) Operations and Effects
According to the foregoing structure, when the operational portion 3
positioned at the origin position (Fig. 1) is plunged into the main body 2
from this position, the engagement between the protrusion 25 and the fixing
concave portion 30 of the main body 2 is released by an external force
applied to the operational portion 3 toward the forward direction. And
then, as shown in Fig.4(a), the plunger 10 and the rod 11 moves together in
the forward direction while compressing the coil spring 12. 



[0041] At this moment, the plunger 10 allows the stopper pin 19 to move
from the one end   28a toward the other end 28b within the sliding hole 28
provided in the main body 2. Thus, the plunger 10 and the rod 11 allow the
stopper pin 19 to be able to freely move in a reciprocal manner a distance
corresponding to the length from the one end 28a of the sliding hole 28 to
the other end 28b thereof. In this way, due to the stopper pin 19 of the
plunger 10 reaching the other end 28b of the sliding hole 28 of the main
body 2, the plunger 10 and the operational portion 3 are allowed to
mechanically stop at the push-out position. Thus, the plunger 10 and
operational portion 3 become unable to move in the forward direction.
[0042]         At this time, while the rod 11 moves in the forward
direction, the protrusion 25 is allowed to overcome the regulating convex
portion 31 of the main body 2 in such a way that the locking pieces 21, 21
elastically deform toward the inside with respect to the lens advancing
axis A. [0043]         Then, when the external force applied to the
operational portion 3 is released, as shown in Fig. 4(b), the plunger 10 is
allowed to move in the backward direction by the biasing force of the coil
spring 12. At this stage as well, the stopper pin 19 moves within the
sliding hole 28 from the other end 28b (push-out position) to the one end
28a in the plunger 10. [0044]         In this way, when the operational
portion 3 moves from the push-out position toward the one end 28a, the
push-out piece 16 moves inside of the locking pieces 21, 21 in the backward
direction. On the other hand, the backward movement of the rod 11 is
regulated since the protrusions 25 of the locking pieces 21, 21 engage with
the regulating convex portions 31 of the main body 2, and thus it is kept
stopped. Then, the convex portion 18 of the push-out piece 16 is engaged
with the concave portion 24 of each locking piece 21. In this manner, the
plunger 10 and the operational portion 3 return to the operable position.
[00451         Through the first operation described above, the rod 11
allows the lens contact portion 22a provided on the leading end of the
push-out shaft 22 to abut on a circumference of the optical portion 6a of
the intraocular lens 6 placed in the cartridge 5 to thereby push out the
intraocular lens 6 in the forward direction. According to the present
embodiment, the intraocular lens inserting device 1 permits the lens
contact portion 22a to stop temporarily when the intraocular lens 6 passes
through the inside of the nozzle 9. This causes the intraocular lens 6 to
move from the lens placement portion 7, through the transition portion 8 up
to the nozzle 9 in sequence and to stop at a predetermined position. The
term "predetermined position" here means the position where the intraocular
lens 6 is about to be released from the nozzle 9 of the cartridge 5.
Therefore, the intraocular lens 6 at the predetermined position is in such
a state that it can be completely released to the outside if  only a slight
additional force is applied. 



[0046]         Next, as shown in Fig. 4(c), when the operational portion 3
returned back to the operable position is plunged again into the main body
2, the plunger 10 and the rod 11 are allowed to move together in the
forward direction, since the convex portions 18 of the push-out piece 16
are engaged with the concave portions 24 of the locking pieces 21, 21.
[00471         At this stage as well, the stopper pin 19 of the plunger 10
moves from the operable position toward the other end 28b within the
sliding hole 28 provided in the main body 2. Thus, when the stopper pin 19
reaches the other end 28b of the sliding hole 28, the plunger 10 then
mechanically stops at the push-out position. [0048]         In this way,
through the second operation of plunging the operational portion 3 returned
back to the operable position into the main body 2 again, the push-out
shaft 22 releases the intraocular lens 6 from the nozzle 9 to the outside.
At this time, the lens contact portion 22a of the push-out shaft 22 is
brought into a position protruded from the nozzle 9, enabling the
adjustment of the position of the intraocular lens 6 and its supporting
portions 6b, 6b released into the eye. [0049]         The intraocular lens
inserting device 1 according to the present embodiment comprises the knock
mechanism 4 automatically returning the operational portion 3 operable to
push out the intraocular lens 6 to the operable position. This facilitates
the control of the operational pressure of the operational portion 3
because the operator does not need to plunge the lens at a time in
performing the operation for pushing out the intraocular lens 6 for such a
long distance for a stroke from the position where the intraocular lens 6
is placed to the position where it is released. In addition, when operating
the intraocular lens inserting device 1 by one hand, it is possible to
shorten a distance for one stroke for pushing out the intraocular lens 6 at
one time, thereby leading to easier operation by one hand. [00501
Further, according to the present embodiment, the intraocular lens
inserting device 1 is constituted so as to release the intraocular lens 6
to the outside by pushing out the operational portion 3 in the forward
direction twice. Accordingly, the travel distance of the operational
portion 3 can be reduced compared to the conventional devices which release
the intraocular lens 6 to the outside by one-time push-out operation,
enabling the operator to easily adjust the travel distance of the
intraocular lens 6.  [00511         Furthermore, the intraocular lens
inserting device 1 is constituted such that in the first push-out
operation, the intraocular lens 6 is mechanically stopped just before the
intraocular lens 6 is about to be released from the nozzle 9 of the
cartridge 5, thereby enabling an operator to be prevented from unexpected
release of the intraocular lens 6 into an eye without requiring any
particular skills. Specifically, when the intraocular lens 6 passes through
the nozzle 9, the operational portion 3 needs to be plunged hard toward the
forward direction in order to push out the intraocular lens 6 because the
intraocular lens 6 is folded small. However, in the first push-out
operation, the intraocular lens inserting device 1 is allowed to
mechanically stop the intraocular lens 6 just before the lens 6 is about to
be released from the nozzle 9 of the cartridge 5, so that the intraocular
lens 6 is prevented from being unexpectedly released into an eye even if a
force to plunge the operational portion 3 is strong, thereby safely
releasing the intraocular lens 6. [0052] 



Moreover, even in the second push-out operation in which it is necessary to
plunge the operational portion 3 hard, the intraocular lens inserting
device 1 allows the operational portion 3 to automatically return to the
operable position, so that the operator can operate the operational portion
3 at the same operable position as at the first operation. Therefore the
operator can more easily insert the intraocular lens 6 into an eye. [0053]
Additionally, according to the present embodiment, the operational portion
3 is provided on the other end 2a of the main body 2, and thus the
operation of inserting the intraocular lens 6 becomes easy, thus enabling
the intraocular lens inserting device 1 to be operated by one hand.
Therefore, the operator can perform another operation by the other hand
during the inserting operation of the intraocular lens 6. [0054]         In
addition, according to the present embodiment, the operational portion 3 is
biased toward the backward direction by the coil spring 12, the operational
portion 3 can be allowed to return to the operable position more reliably.
[0055] 2. Second Embodiment (1) Entire Structure         An intraocular
lens inserting device 40 according to the present embodiment is different
from the device of the foregoing first embodiment which releases the
intraocular lens to the outside by performing the operations for plunging
the operational portion into the main body twice, in that it releases the
intraocular lens to the outside by performing such operations three times.
Incidentally, in the present embodiment, the same elements as those  in the
first embodiment are denoted by the same reference numerals, and their
duplicate descriptions are omitted. [0056]         The intraocular lens
inserting device 40, as shown in Fig. 5, comprises a main body 41, an
operational portion 3, a knock mechanism 42 and the cartridge 5, and it is
constituted as a whole such that it may push out the intraocular lens 6
placed in the cartridge 5 in a stepwise fashion by moving the operational
portion 3 back and forth repeatedly using the knock mechanism 42. [0057] 



The knock mechanism 42 includes the plunger 10, a rod 43, the coil spring
12 biasing the plunger 10 toward the retracting or backward direction, and
engaging portions (described later) provided on an inner surface of the
main body 41. [0058]         The rod 43 comprises a sliding body 20, a pair
of locking pieces 44 and a push-out shaft 22 provided on an other end of
the sliding body 20. A first concave portion 45 and a second concave
portion 46 with which the aforesaid convex portion engages are provided on
an inner side of a leading end of each locking piece 44, while the
protrusion 25 is formed on an outer side thereof. [0059]         On an
inner circumferential surface of the main body 41, there are provided, as
the aforesaid engaging portions, the fixing concave portion 30 for fixing
the rod 43, a first regulating convex portion 47 and a second regulating
convex portion 48 for regulating the backward movement of the rod 43.
[0060] (2) Operations and Effects         According to the foregoing
structure, when the engagement between the protrusion 25 and the fixing
concave portion 30 of the main body 41 is released by an external force
applied to the operational portion 3 toward the forward direction at the
time the operational portion 3 is being plunged into the main body 41, the
plunger 10 and the rod 43 move together in the forward direction while
compressing the coil spring 12, as shown in Fig. 6a. [00611         At this
moment, the plunger 10 allows the stopper pin 19 to move from the one end
28a toward the other end 28b within the sliding hole 28 provided in the
main body 41. Thus, due to the stopper pin 19 reaching the other end 28b of
the sliding hole 28, the plunger 10 and the operational portion 3 are
allowed to mechanically stop at the push-out position.  [00621         At
this time, while the rod 43 moves in the forward direction, the protrusion
25 is allowed to overcome the first regulating convex portion 47 of the
main body 41 in such a way that the locking pieces 44 elastically deform
toward the inside with respect to the lens advancing axis A. [00631 



Then, when the external force applied to the operational portion 3 is
released, as shown in Fig. 6(b), the plunger 10 is allowed to move in the
backward direction by the biasing force of the coil spring 12. At this
stage as well, the stopper pin 19 moves within the sliding hole 28 from the
other end 28b (push-out position) to the one end 28a in the plunger 10.
[00641         In this way, when the plunger 10 moves from the push-out
position toward the one end 28a, the push-out pieces 16, 16 move between
inside of the locking pieces 44 in the backward direction. On the other
hand, the backward movement of the rod 43 is regulated since the
protrusions 25 of the locking pieces 44 engage with the first regulating
convex portion 47 of the main body 41, and thus it is kept stopped. Then,
the convex portion 18 of the push-out piece 16 is engaged with the first
concave portion 45 of the locking piece 44. In this manner, the plunger 10
and the operational portion 3 return to the operable position. [00651
Through the first operation described above, the rod 43 allows the lens
contact portion 22a provided on the leading end of the push-out shaft 22 to
abut on a circumference of the optical portion 6a of the intraocular lens 6
placed in the cartridge 5 to thereby push out the intraocular lens 6 in the
forward direction. This causes the intraocular lens 6 to move from the lens
placement portion 7 to the transition portion 8 in sequence and to stop at
the transition portion 8. [00661         Next, as shown in Fig. 60, when
the operational portion 3 returned back to the operable position is plunged
again into the main body 41, the plunger 10 and the rod 43 are allowed to
move together in the forward direction, since the convex portions 18 of the
push-out pieces 16, 16 are engaged with the first concave portions 45 of
the locking pieces 44. [00671         At this stage as well, the stopper
pin 19 of the plunger 10 moves from the operable position toward the other
end 28b within the sliding hole 28 provided in the main body 41. Thus, when
the stopper pin 19 reaches the other end 28b of the sliding hole 28, the
plunger 10 and the operational portion 3 then mechanically stop at the
push-out position again.  10068]         At this time, while the rod 43
moves in the forward direction, the protrusion 25 is allowed to overcome
the second regulating convex portion 48 of the main body 41 in such a way
that the locking pieces 44 elastically deforms toward the inside with
respect to the lens advancing axis A. [00691         Then, when the
external force applied to the operational portion 3 is released, as shown
in Fig. 6(d), the plunger 10 is allowed to move in the backward direction
by the biasing force of the coil spring 12. At this stage as well, the
stopper pin 19 moves within the sliding hole 28 from the other end 28b
(push-out position) to the one end 28a in the plunger 10. 



[00701         In this way, when the operational portion 3 moves from the
other end 28b (push-out position) toward the one end 28a, the push-out
pieces 16, 16 move inside of the locking pieces 44 in the backward
direction. On the other hand, the backward movement of the rod 43 is
regulated since the protrusions 25 of the locking pieces 44 engage with the
second regulating convex portions 48 of the main body 41 and thus it is
kept stopped. Then, the convex portions 18 of the push-out pieces 16, 16
are engaged with the second concave portions 46 of the locking pieces 44.
In this manner, the plunger 10 and the operational portion 3 return to the
operable position again. 100711         Through the second operation
described above, the rod 43 allows the lens contact portion 22a provided on
the leading end of the push-out shaft 22 to move the intraocular lens 6
placed inside the cartridge 5 from the transition portion 8 to the nozzle 9
in sequence and to stop at the predetermined position. According to the
present embodiment, the intraocular lens inserting device 40 allows the
lens contact portion 22a to stop once when the intraocular lens 6 is passed
through the nozzle 9. 100721         Next, as shown in Fig. 6(e), when the
operational portion 3 returned back to the operable position is plunged
again into the main body 41, the plunger 10 allows the rod 43 to move
further in the forward direction, since the convex portions 18 of the
push-out pieces 16, 16 are engaged with the second concave portions 46 of
the locking pieces 44. [0073]         At this stage as well, the stopper
pin 19 of the plunger 10 moves from the operable position toward the other
end 28b within the sliding hole 28 provided in the main body 41.  Thus,
when the stopper pin 19 reaches the other end 28b of the sliding hole 28,
the plunger 10 and the operational portion 3 then mechanically stop at the
push-out position. [00741         In this way, through the third operation
of plunging the operational portion 3 returned back to the operable
position into the main body 41 again, the push-out shaft 22 releases the
intraocular lens 6 to the outside from the nozzle 9. [00751         The
intraocular lens inserting device 40 according to the present embodiment
comprises the knock mechanism 42 automatically returning the operational
portion 3 operable to push out the intraocular lens 6 to the operable
position. Therefore, it is possible to achieve the same effect as the
foregoing first embodiment. 



[00761         Further, according to the present embodiment, the
intraocular lens inserting device 40 is constituted so as to release the
intraocular lens 6 to the outside by pushing out the operational portion 3
in the forward direction three times. Accordingly, the travel distance of
the operational portion 3 can be reduced further, whereby the operator can
easily adjust the travel distance of the intraocular lens 6. [0077]
Furthermore, the distance from the one end 28a to the other end 28b of the
sliding hole 28, i.e., the travelling range of the stopper pin 19, is
shortened, so that the distance from the one end 28a of the main body 41 to
the operational portion 3 at the origin is also shortened. Therefore, when
the lengths of the main body 41 and the push-out shaft 22 of the rod 43 are
unchanged, the intraocular lens inserting device 40 can be downsized
because the whole length thereof can be shortened. [00781 3. Third
Embodiment         The intraocular lens inserting device according to the
present embodiment differs from the foregoing intraocular lens inserting
device of the first embodiment in that the insertion tube comprises an
inserting tubular portion. Incidentally, with the respect to the same
structures as the foregoing structures, the same reference numbers are
given to them and their descriptions are omitted. [0079]         An
intraocular lens inserting device 50 shown in Fig. 7 comprises a main body
51, the operational portion 3 and the knock mechanism 4. The main body 51
is provided with an inserting tubular portion 52 into which the intraocular
lens 6 is placed in advance. The  intraocular lens inserting device 50 is a
pre-loaded typed one which is fixed in a casing 53, and transported after
being packaged with the intraocular lens 6 being loaded therein. [0080]
The main body 51 is provided at its leading end with an attachment portion
54 for attaching the inserting tubular portion 52 instead of the
rectangular receiving hole for installing the cartridge. [0081] 



The inserting tubular portion 52 is provided with the lens placement
portion 7, the transition portion 8 and the nozzle 9 in sequence along the
lens advancing axis A. The inserting tubular portion 52 is integrated with
the main body 51 with the intraocular lens 6 being placed therein
beforehand. The inserting tubular portion 52 is structured such that the
intraocular lens 6 placed on the lens placement portion 7 is pushed out by
the rod 11 to allow the intraocular lens 6 to pass from the lens placement
portion 7 through the transition portion 8, whereby the intraocular lens 6
is folded small to be able to be released from the nozzle 9 to the outside
with the intraocular lens 6 being folded small. The inserting tubular
portion 52 is attached, at its base end, to the attachment portion 54 of
the main body 51 and is integrated therewith. [0082]         According to
the foregoing structure, as shown in Fig. 8, the intraocular lens 6 can be
released to the outside by performing the operation twice like in as the
first embodiment. In addition, the operational portion 3 can be
automatically returned to the operable position by the knock mechanism 4
during the operation. [0083]         The intraocular lens inserting device
50 according to the present embodiment comprises the knock mechanism 4 for
automatically returning the operational portion 3 operable to push out the
intraocular lens 6 to the operable position. Therefore, the intraocular
lens inserting device 50 can achieve the same effect as that of the
foregoing first embodiment. [0084]         Furthermore, according to the
intraocular lens inserting device 50 of the present embodiment, it is
possible to eliminate the needs for such works as loading of the
intraocular lens 6 in the cartridge 5, attachment of the cartridge 5 to the
main body 51, etc. during the surgery, so that mistakes of handling the
intraocular lens inserting device 50 can be decreased. [0085] Moreover, the
intraocular lens inserting device 50 according to the present  embodiment
is provided as a disposable system using the main body 51, the intraocular
lens 6 and the inserting tubular portion 52 only once. Therefore, a risk of
infection disease can be dramatically decreased. [0086]
Additionally, the intraocular lens inserting device 50 according to the
present embodiment is fixed in the casing 53 and packed, thereby
prohibiting the plunger 10 from being unexpectedly plunged in the forward
direction during the storage and transportation. [00871 



Incidentally, although the explanation has been given of the case where the
intraocular lens 6 is released to the outside by the operation plunging the
operational portion 3 forward twice, the invention is not limited thereto,
but the intraocular lens 6 may be released to the outside by the operation
plunging the operational portion 3 forward three times like in the
foregoing second embodiment. [0088] 4. Other Embodiments         In the
foregoing embodiments, although the explanation has been given of the case
where a cross-sectional surface of an inner shape perpendicular to the lens
advancing axis is circular, the invention is not limited to these cases,
and the cross-sectional surface may be ellipse or polygon such as
rectangular. In this case, the same shape corresponding to the inner shape
of the main body may be chosen and applied to the shapes of other members
of the knock mechanism, the axis body of the plunger and the sliding body
of the rod. [0089]         In the foregoing embodiments, an explanation has
been given of the example where the knock mechanism 4 comprises the plunger
10 integrated with the operational portion 3, the rod 11, the coil spring
12 as a biasing means biasing the plunger 10 toward the retreating or
backward direction, and the engaging portions provided on the inner surface
of the main body 2. The invention, however, is not limited thereto. As it
would suffice if the knock mechanism 4 can automatically return the
operational portion 3 to the operable position, the mechanical knock 4 may
utilize another knock mechanism such as a mechanical pencil. In addition,
the returning means is not limited to the coil spring, but a plate spring,
elastic rubber, or the like may also be used. [0090]         In the
foregoing embodiments, an explanation has been given of the example where
the operation plunging the operational portion 3 forward is performed two
or three times to release the intraocular lens to the outside. The
invention, however, is not limited thereto, and the operation may be
performed four, five or more times because it would suffice if the
operations allow the operational portion 3 to automatically return to the
operable position. [00911         In the foregoing embodiments, an
explanation has been given of the case where the lens contact portion is
brought into a position protruded from the nozzle when the intraocular lens
is released to the outside by the operation performed two or three times.
The invention, however, is not limited thereto, and the lens contact
portion may stay within the nozzle after the operation is performed two or
three times so that the intraocular lens may be slowly released into the
eye by its shape recovery ability coming from the elastic force of the
intraocular lens itself even after the forward movement of the rod stops.
100921         In the foregoing embodiments, an explanation has been given
of the case where the operational portion is provided so as to be able to
move back and forth parallel to the lens advancing axis. The invention,
however, is not limited thereto, and the operational portion may be
provided so as to be able to move back and forth perpendicular to the lens
advancing axis. In this case, the operational portion may be provided, for
example, on the lateral face of the main body, such that it may have the
push-out position in an inner direction toward the main body (lens
advancing direction) and has the origin in an outer direction away from the
main body (retreating direction). 



[00931         In the foregoing embodiments, an explanation has been given
of the case where the transmitting portion is the plunger. The invention,
however, is not limited thereto, and the transmitting portion may be a link
mechanism, a cam mechanism or the like to thereby transmit the force
applied to the operational portion to the lens contact portion. [00941
In the foregoing embodiments, an explanation has been given of the case
where the inserting tubular portion comprises the lens placement portion.
The invention, however, is not limited thereto, and the inserting tubular
portion has only to comprise the transition portion and the nozzle, and
thus, in this case, the lens placement portion may be provided on the main
body. [00951         Incidentally, the present invention may be applied to
various types of intraocular lens inserting devices, disclosed, for
example, in Japanese Unexamined Patent Application Publication
No.2008-521535, Japanese Unexamined Patent Application Publication No.
2001-502563, German Patent Publication No. 4110278, Japanese Unexamined
Patent Application Publication No.H04-212350 and Japanese Unexamined Patent
Application Publication No.S63-197453. Claims:          1. An intraocular
lens inserting device having an operational portion to be pressed to push
out an intraocular lens, comprising:        a knock mechanism for allowing
said pressed operational portion to automatically return to a position
where said operational portion is operable.  2. The intraocular lens
inserting device according to claim 1, further comprising: a lens contact
portion for pushing out the intraocular lens;         a transmitting
portion for transmitting an external force applied to said operational
portion to said lens contact portion;         an insertion tube for
releasing said intraocular lens pushed out by said lens contact portion to
an outside, wherein said knock mechanism comprises:         a stopping
means for temporarily stopping said lens contact portion before the
intraocular lens is completely released out to the outside after said lens
contact portion starts pushing out the intraocular lens; and 



a returning means for allowing said operational portion to return to a
position where said operational portion is operable, with said lens contact
portion being temporarily stopped by said stopping means.          3. The
intraocular lens inserting device according to claim 1, further comprising
a main body for fixing said insertion tube in a position anterior thereto,
wherein said operational portion is provided in a position posterior to
said main body.          4. The intraocular lens inserting device according
to claim 2, further comprising a main body for fixing said insertion tube
in a position anterior thereto, wherein said operational portion is
provided in a position posterior to said main body.          5. The
intraocular lens inserting device according to claim 1, wherein said
intraocular lens is of a preload type in which said intraocular lens is set
beforehand.          6. The intraocular lens inserting device according to
claim 2, wherein said returning means is a coil spring for biasing said
operational portion toward a retreating direction.          7. The
intraocular lens inserting device according to claim 2, wherein said
stopping means allows said lens contact portion to stop at least once when
said intraocular lens passes through an inside of a nozzle provided at a
leading end of said insertion tube. 


