
INTRAOCULAR LENS INJECTOR AND INTRAOCULAR LENS 

INJECTION DEVICE 

Technical Field 

[0001] 

The present invention relates to an intraocular lens injector used for 

injecting an intraocular lens into an eye, and an intraocular lens injection 

device having the same. 

Description of Related Art 

[0002] 

In 	a 	cataract 	surgery, 	removal 	of 	a 	cloudy 	lens 	by 

phacoemulsification, and an implantation into an eye after removal of the 

lens, are generally performed. 	Then, at present, a soft intraocular lens 

made of a soft material such as silicone elastomer or soft acryl, etc., is 

injected into an eye using an intraocular lens injector. 	As this type of the 

intraocular 	lens 	injector, 	for 	example, 	the 	intraocular 	lens 	injector 

disclosed in patent documents 1 and 2 is known. 

[0003] 

In the intraocular lens injector disclosed in patent document 1, a 

threaded portion (female screw) is formed on an inner peripheral surface of 

a screw member, and a threaded portion (male screw) is formed on an outer 

peripheral surface of the injector body corresponding to the female screw. 

An injection tube is provided on a tip portion of the injector body. 	Further, 

a plunger is inserted into the screw member, and a rod is connected to the 

plunger. 	Then, in an initial state before using the intraocular lens injector, 
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the threaded portion of the screw member and the threaded portion of the 

injector body are set in separated states without engaging the threaded 

portion of the screw member and the threaded portion of the injector body 

with each other. 	When the intraocular lens injector is actually used, in 

order to engage the threaded portion of the screw member and the threaded 

portion of the injector body, the screw member is pushed-in toward the 

injector body. 	Next, by rotating the screw member, the plunger is moved 

in an axial direction of the injector body by an engagement of the threaded 

portions, together with the screw member. 	At this time, a tip of the rod 

that moves together with the plunger, is brought into contact with the 

intraocular lens, and the intraocular lens 	is pushed-in in this 	state, to 

thereby release the intraocular lens from the tip of the injection tube. 

Prior art document 

Patent document 

[0004] 

Patent document 1: Japanese Patent Laid Open Publication No.2011-255029 

Patent document 2: Japanese Unexamined Patent Application Publication 

No.2007-533379 

Summary of the Invention 

Problem to be solved by the Invention 

[0005] 

However, 	in 	the 	intraocular 	lens 	injector 	disclosed 	in 	patent 

document 1, the threaded portions are sometimes not engaged with each 

other smoothly when the screw member is pushed toward the injector body 
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side. 	Therefore, 	when 	starting 	a rotation of the 	screw member, 	the 

threaded portions are disengaged instantaneously, a vibration or an impact 

occurs, thus possibly causing a shift of a position of the intraocular lens 

from a normal position. 	Further, when the screw member is pushed, the 

vibration, etc., occurs due to a collision between members, thus causing a 

similar problem. 

[0006] 

The intraocular lens injector is configured to push the intraocular 

lens placed on a lens placement portion of the injector body, 	by the 

abovementioned tip of the rod. 	Therefore, if the positon of the intraocular 

lens is shifted from the normal position, the intraocular lens is properly 

folded when the intraocular lens is pushed by the tip of the rod, and 

clogging, etc., is likely to occur. 	Especially, a positional deviation of the 

intraocular lens is likely to cause the clogging, etc., in the intraocular lens 

injector of a type of placing the intraocular lens made of a soft material on 

the lens placement portion of the injector body, and making the intraocular 

lens in a small folded state, thereby deforming the intraocular lens in a 

prescribed shape, and thereafter pushing out the intraocular lens by the tip 

of the rod by moving the plunger. 

[0007] 

Further, the intraocular lens injector disclosed in patent document 2 

is configured to engage the treaded portion formed on a first operation 

member, and the threaded portion formed on a second operation member, by 

pushing the first operation member. 	Therefore, the similar problem as 

described above possibly occurs. 

[0008] 
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A main object of the present invention is to provide an intraocular 

lens injector in which a vibration, etc., hardly occurs during operation 

compared to a conventional one during use of the intraocular lens injector, 

and an intraocular lens 	injection device 	including the intraocular lens 

injector. 

Means for solving the Problem 

[0009] 

According 	to 	a 	first 	aspect 	of the 	present 	invention, 	there 	is 

provided an intraocular lens injector, including: 

a hollow body having 	an 	injector body provided 	with 	a lens 

placement portion on which an intraocular lens is placed, and a rotating 

member with a first threaded portion formed thereon and connected to a 

rear end portion of the injector body, and rotatable around an axis of the 

injector body without moving in an axial direction of the injector body; and 

a moving member having a second threaded portion that engages 

with 	the 	first 	threaded 	portion 	from 	an 	initial 	state 	before 	use, 	and 

configured to release the intraocular lens from a tip of the hollow body by 

moving in an axial direction of the injector body independently from the 

rotating member due to an engagement of the first threaded portion and the 

second threaded portion, when the rotating member is rotary-operated. 

[0010] 

According to a second aspect of the present invention, there is 

provided 	the 	intraocular 	lens 	injector of the 	first 	aspect, 	wherein the 

moving member is housed in an interior of the hollow body without 

protruding from a rear end of the rotating member in the initial state before 
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use, and configured to move in the interior of the hollow body when the 

rotating member is rotary-operated. 

[0011] 

According to 	a third 	aspect 	of the 	present 	invention, 	there 	is 

provided the intraocular lens injector of the first or the second aspect, 

having a reverse rotation prevention mechanism for preventing a reverse 

rotation of the rotating member in the initial state before use. 

[0012] 

According to a fourth aspect of the present invention, there is 

provided the intraocular lens injector of any one of the first to third aspects, 

wherein an intraocular lens is placed on the lens placement portion. 

[0013] 

According 	to 	a 	fifth 	aspect 	of the 	present 	invention, 	there 	is 

provided the intraocular lens injector of any one of the first to fourth 

aspects, including: 

a slider provided movably in an axial direction of the injector body, 

and configured to deform the intraocular lens into a prescribed shape, by 

abutting on the 	intraocular lens when moving 	it in one 	of the axial 

directions of the injector body; and 

a reverse return prevention mechanism configured to prevent a 

reverse return of the slider, when the slider is moved in one of the axial 

directions of the injector body. 

[0014] 

According 	to 	a 	sixth 	aspect 	of the 	present 	invention, 	there 	is 

provided an intraocular lens injection device, including: 

the intraocular lens injector of claim 5; 
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a case configured to house the intraocular lens injector; and 

a takeout prevention mechanism configured to prevent takeout of 

the intraocular lens 	injector from the 	case, 	in a state 	of housing the 

intraocular lens injector in the case, 

wherein when the slider is moved in one of the axial directions of 

the injector body in the state of housing the intraocular lens injector in the 

case, a takeout prevention state of the intraocular lens injector by the 

takeout prevention mechanism is canceled. 

Advantage of the Invention 

[0015] 

According 	to 	the 	present 	invention, 	the 	vibration, 	etc., 	hardly 

occurs during operation compared to a conventional one, when using the 

intraocular lens injector. 	Therefore, occurrence of a defective shape and 

clogging, etc., of the intraocular lens caused by the vibration, etc., during 

operation, is suppressed. 

Brief description of the drawings 

[0016] 

FIG. 	1 	is a perspective view illustrating a configuration of an 

intraocular lens injection device according to an embodiment of the present 

invention. 

FIG. 2 is an exploded perspective view illustrating the configuration 

of the intraocular lens injection device according to an embodiment of the 

present invention. 

FIG. 3 is a perspective view illustrating the configuration of the 
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intraocular lens injector. 

FIG. 4 is a cross-sectional view illustrating the configuration of the 

intraocular lens injector. 

FIG. 5 is a perspective view illustrating the configuration of an 

injector body. 

FIG. 6 is a perspective view expanding a tip portion of the injector 

body. 

FIG. 7 is a cross-sectional view in the vicinity of a lens placement 

portion of the intraocular lens injector. 

FIG. 8 is a perspective view illustrating a configuration of a slider. 

FIG. 9 is a plan view illustrating the configuration of the slider. 

FIG. 10 is a perspective view illustrating the configuration of an 

injection tube. 

FIG. 	11 	is a perspective view illustrating the configuration of a 

screw member. 

FIG. 12 is a front view illustrating the configuration of the screw 

member. 

FIG. 	13 is a perspective view illustrating the configuration of a 

plunger. 

FIG. 14 is a perspective view illustrating the configuration of a rod. 

FIG. 	15 is a perspective view illustrating the configuration of a 

front case. 

FIG. 16 is a plan view illustrating the configuration of the front 

case. 

FIG. 17 is a perspective view illustrating the configuration of a back 

case. 
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FIG. 18 is a plan view illustrating the configuration of the back 

case. 

FIG. 19 is a perspective view illustrating the configuration of a case 

cover. 

FIG. 	20 	is 	a perspective view illustrating 	a state 	in which an 

injector body is set in an assembly jig. 

FIG. 21 is a perspective view illustrating an assembly composed of 

the screw member, the plunger, and the rod. 

FIG. 22 is a view illustrating a state of the intraocular lens when the 

slider is moved forward. 

FIG. 23 is a cross-sectional view illustrating a positional relation of 

each portion before the slider is moved forward. 

FIG. 24 is a cross-sectional view illustrating the positional relation 

of each portion after the slider is moved frontward. 

FIG. 25 is a cross-sectional view illustrating the positional relation 

of each portion when the screw member is rotated by one rotation from an 

initial state. 

FIG. 26 is a cross-sectional view illustrating the positional relation 

of each portion when the screw member is rotated by two rotations from the 

initial state. 

FIG. 27 is a cross-sectional view illustrating the positional relation 

of each portion when the screw member is rotated by three rotations from 

the initial state. 

Detailed description of the Invention 

[0017] 
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Embodiments of the present invention will be described hereafter, 

with reference to the drawings. 	The embodiments of the present invention 

will be described in the following order. 

1. Configuration of an intraocular lens injection device 

2. Configuration of an intraocular lens injector 

3. Assembly method of the intraocular lens injection device 

4. Use method of the intraocular lens injection device 

5. Effect of the embodiment 

6. Modified example, etc. 

[0018] 

<1. Configuration of an intraocular lens injection device> 

FIG. 1 is a perspective view illustrating the configuration of the 

intraocular lens injection device according to an embodiment of the present 

invention, and FIG. 	2 is an exploded perspective view illustrating the 

configuration of the 	intraocular lens 	injection device 	according to 	an 

embodiment of the present invention. 

An intraocular lens injection device 100 has a configuration roughly 

including an intraocular lens injector 1, a case 2 for housing the intraocular 

lens injector 1 therein, and a case cover 3. 	These configuration members 

are made of synthetic resin respectively, and can be obtained by an integral 

molding of resin. 	However, each configuration member is configured by 

suitably combining a plurality of components (integral molding of resin) 

excluding the case cover 3. 	By thus configuring an entire body of the 

intraocular lens injection device 100 by synthetic resin, mass production is 

facilitated. 	Therefore, 	the 	intraocular 	lens 	injection 	device 	100 	is 

provided as a disposable (throwaway) product. 
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[0019] 

	

In this 	embodiment, 	when 	a relative 	positional 	relation 	or 	an 

operation direction of each portion is described, as illustrated in FIG. 1, Xl 

direction is set as a tip side (front side), X2 direction is set as a rear end 

side (back side), Y1 direction is set as a left side (leftward), Y2 direction is 

set as a right side (rightward), Z1 direction is set as an upper side (upward), 

and Z2 direction is set as a lower side (downward). 	Among them, Xl 

direction 	and 	X2 	direction 	correspond 	to 	an 	axial 	direction 	of the 

intraocular lens injection device 100, and Y1 direction and Y2 direction 

correspond to a width direction of the intraocular injection device 100, and 

Z1 	direction and Z2 direction correspond to a height direction of the 

intraocular lens injection device 100. 

[0020] 

Further, in this embodiment, the intraocular lens injection device 

100 is supplied in a state of being housed (sealed) in a sterile bag. 	Then, a 

state in which the intraocular lens injection device 100 is housed in the 

sterile bag, or a state in which the intraocular lens injection device 100 is 

simply taken out from the sterile bag and no operation is applied thereto, is 

an initial state before use. 	FIG. 1 illustrates the initial state before use. 

[0021] 

<2. Configuration of the intraocular lens injector> 

FIG. 	3 	is a perspective view illustrating a configuration of the 

intraocular lens injector, and FIG. 4 is a cross-sectional view illustrating 

the configuration of the intraocular lens injector. 

The 	intraocular lens 	injector 	1 	is used in surgery to 	inject the 

intraocular lens into an eye. 	This embodiment handles an intraocular lens 
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4 as an example of the intraocular lens, which is made of a soft material 

such as silicone elastomer, etc., (see FIG. 6), having a circular optical 

portion 4a that functions optically, two support portions 4b that curve from 

two places on an outer circumferential part of the optical portion 4a so as to 

extend outwardly. 

[0022] 

As illustrated in FIG. 2, the intraocular lens injector 1 is configured 

including an injector body 5, a slider 6, an injection tube 7, a screw member 

8 as a rotating member, a plunger 9, and a rod 10. 	The slider 6 is mounted 

on the injector body 5. 	The injector body 5, the injection tube 7, and the 

screw member 8 are mutually connected to thereby configure a hollow body. 

Further, the plunger 9 and the rod 10 are mutually connected to thereby 

configure a moving member. 	In configuring the hollow body, the injection 

tube 7 is connected to the tip portion of the injector body 5, and the screw 

member 8 is connected to the rear end portion of the injector body 5. 

Further, in configuring the moving member, the rod 10 is connected to the 

tip portion of the plunger 9. 	The moving member including the plunger 9 

and the rod 10, is housed in an interior of the hollow body composed of the 

injector body 5, the injection tube 7, and the screw member 8. 	Further 

detailed explanation will be give hereafter. 

[0023] 

(Injector body) 

FIG. 5 is a perspective view illustrating the configuration of the 

injector body. 

The injector body 5 is formed into a cylindrical shape as a whole. 

A lens placement portion 11 is provided on the tip portion of the injector 
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body 5. 	The intraocular lens 4 is placed on the lens placement portion 11. 

The lens placement portion 11 is formed so as to protrude frontward from a 

lower side outer circumferential wall of the injector body 5. 	Further, an 

injection tube connecting portion 5a is formed on a tip side circumferential 

part of the injection body 5. 

[0024] 

A slit 	12, a pre-stage locking hole 	13a, and a subsequent stage 

locking hole 13b are formed respectively on both sides of the injector body 

5. 	The slit 12 is formed on the tip side of the injector body 5. 	The slit 12 

movably (slidably) supports the slider 6 in a central axial direction of the 

injector body 5, when the slider 6 is mounted on the injector body 5. 	A 

recess groove 5b (see FIG. 4) is formed on an inner circumferential surface 

of the injector body 5. 	The recess groove 5b is formed in parallel to the 

axial direction of the injector body 5. 	The recess groove 5b is formed into 

a thin and long shape (elongated) over a full length of the injector body 5, 

excluding the lens placement portion 11 and the injection tube connecting 

portion 5a. 	Further, a slider engagement portion 5c is formed on the inner 

circumferential surface of the upper side injection connecting portion 5a. 

The slider engagement portion 5c functions to guide a movement of the 

slider 6, and is formed so as to be recessed into U-shape. 

[0025] 

The pre-stage locking hole 13a and the subsequent stage locking 

hole 13b are formed on the rear end side of the injector body 5. 	The 

pre-stage locking hole 13a is an element of a reverse return prevention 

mechanism for preventing a reverse return of the slider 6 when the slider 6 

is moved frontward in using the intraocular lens injector 1. 	Other element 
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of the reverse return prevention mechanism will be described later. 	The 

reverse return of the slider 6 means a backward (in reverse direction) 

movement of the slider 6 after moving the slider 6 frontward. 	The 

subsequent stage locking hole 13b is formed on more rear end side of the 

injector body 5 than the pre-stage locking hole 13a. 	The subsequent stage 

locking hole 	13b is 	the 	hole for positioning the 	slider 6 	in the 	axial 

direction of the injector body 5. 	A flange 	14 and a rotation support 

portion 15 are formed on the rear end portion of the injector body 5. 	The 

rotation support portion 15 is formed in a state of protruding backward of 

the flange 14. 	The rotation support portion 15 is formed into a cylindrical 

shape having a stepped configuration protruding into a ring shape. 	The 

rear end of the rotation support portion 15 is opened in a circular shape. 

[0026] 

As illustrated in FIG. 6 and FIG. 7, the lens placement portion 11 

includes a bottom surface portion 11a, lens receiving portions 11 b, and lens 

guide portions 11c. 	The lens receiving portions 	1 lb are configured to 

receive and support the intraocular lens 4 from below. 	The intraocular 

lens injector 1 is configured as a preload type in which the intraocular lens 

4 is previously placed on the injector body 5. 	At this time, the intraocular 

lens 4 is placed in a state in which one of the support portions 4b is placed 

in front, and the other support portion 4b is placed in back. 

[0027] 

A central part of the bottom surface portion 11 a in a width direction, 

has a slightly recessed shape. 	The lens receiving portions 11 b are formed 

on both right and left sides of the lens placement portion 11. 	The lens 

receiving portion 11 b is formed so as to be one step higher than the bottom 
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surface 	portion 	11 a. 	This 	is 	because 	when the 	intraocular lens 	4 	is 

supported by placing it on the lens receiving portion 11b, the intraocular 

lens 4 is supported in a state floating from the bottom surface portion 11 a in 

not contact with the bottom surface portion 1 la. 	Similarly to the lens 

receiving portions 11 b, the lens guide portions 11c are formed on both right 

and left sides of the lens placement portion 11. 	The lens guide portions 

11 c are configured to guide the optical portion 4a of the intraocular lens 4 

supported by the lens receiving portions 11b, so as to sandwich the optical 

portion 4a from both right and left sides. 	The lens guide portions 11c are 

formed in a vertically rise state from the lens receiving portions 	lib. 

Inclined surfaces 11 d and restricting portions 11 e are formed on upper end 

portions of the right and left lens guide portions 11 c so as to be adjacent to 

each other in the axial direction of the injector body 5. 	The inclined 

surfaces 11 d are formed in an open-out shape so as to easily receive the 

intraocular 	lens 	4 	into 	the 	lens 	placement portion 	11. 	The 	inclined 

surfaces 11 d are formed on more tip side of the lens placement portion 11 

than the restricting portions 11e in the axial direction of the injector body 5. 

The restricting portions 11 e are configured to restrict a vertical movable 

range of the intraocular lens 4 supported by the lens receiving portion 11 b. 

[0028] 

(Slider) 

FIG. 8 is a perspective view illustrating the configuration of the 

slider, and FIG. 9 is a plan view illustrating the configuration of the slider. 

The slider 6 is configured including a tip portion 6a, a pair of right 

and left wing portions 6b, and a pair of right and left leg portions 6c. 	The 

tip portion 6a is disposed on the tip portion of the slider 6. 	The tip portion 
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6a has a lens abutting portion 6h. 	The lens abutting portion 6h is a portion 

abutting on the intraocular lens 4 when the intraocular lens 4 is deformed 

into a prescribed shape by moving the slider 6. 	A guide rib 6d is formed 

on an upper surface of the tip portion 6a. 	The guide rib 6d is formed in 

the central part of the tip portion 6a in the width direction, in parallel to a 

longitudinal 	direction of the 	slider 6. 	The 	guide rib 	6d is 	a portion 

engaging with the slider engagement portion 5c of the injector body 5. 	A 

lens pressing portion 6e is formed on the tip of the tip portion 6a. 	The 

lens pressing portion 6e extends frontward form the tip portion 6a. 	The 

lens pressing portion 6e is disposed in an upper part of the optical portion 

4a of the intraocular lens 4 when the slider 6 is moved frontward (called a 

forward movement hereafter) from the initial state before use. 	A groove 

part (not illustrated) for guiding the movement of the rod 10, is formed on a 

lower surface of the tip portion 6a. 

[0029] 

A pair of wing portions 6b is disposed outside of an outer wall 

portion of the injector body 5. 	A pair of wing portions 6b is the portions 

on which fingers (usually an index finger and thumb) of a user are added 

when the slider 6 is moved in the axial direction of the injector body 5 

during use of the intraocular lens injector 1. 	The user refers to an operator 

such as an ophthalmologist who performs surgery, or a nurse who assists 

the operator. 	Irregularities for preventing slip or a mark indicating a 

moving direction of the slider 6 (triangular arrow in this embodiment) is 

formed on an outside surface of each wing portion 6b. 	Further, the outside 

surface of each wing portion 6b is curved toward the tip side from the rear 

end 	side 	so 	that 	the 	fingers 	of the 	user 	are 	easily 	caught, 	and 	the 
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irregularities for preventing slip are formed on the curved portion. 	The 

wing portions 6b and the leg portions 6c are connected by shoulder portions 

6f. 	Each shoulder portion 6f is a portion inserted (engaged) into/with the 

slit 12 of the injector body 5. 	The shoulder portion 6f is formed into a 

plate shape with a thickness corresponding to the width of the slit 12. 

Suitable gaps are formed between inner surfaces of the wing portions 6b 

and outer surfaces of the leg portions 6c. 

[0030] 

A pair of leg portions 6c is disposed inside of the injector body 5, 

along the outer wall inner surface of the injector body 5. 	A stopper 6g is 

formed on each leg portion 6c. 	The stopper 6g is formed into a protruding 

shape on the outer surface of the leg portion 6c. 	The stopper 6g is formed 

corresponding to the abovementioned pre-stage locking hole 13a and the 

subsequent stage locking hole 13b of the injector body 5. 	The stopper 6g 

is 	other 	element 	of 	the 	abovementioned 	reverse 	return 	prevention 

mechanism. 

[0031] 

(Injection tube) 

FIG. 10 is a perspective view illustrating the configuration of the 

injection tube. 

An injection tube 7 is configured to fold the intraocular lens 4 to be 

small and guide it into the eye, when the intraocular lens 4 is injected into 

the eye, the intraocular lens 4 being placed on the lens placement portion 11. 

The injection tube 7 includes a hollow injection tube body 7a and a thin 

tubular nozzle 7b. 	The injection tube 7 is mounted on the tip portion of 

the injector body 5. 	At this time, the lens placement portion 11 of the 
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injector body 5 is disposed so as to be housed in the injection tube body 7a 

of the injection tube 7. 	A receiving hole 7c is formed on an upper surface 

of the injection tube body 7a. 	A hole (not illustrated) into which a tacking 

pin described later can be inserted, is formed on a lower surface of the 

injection tube body 7a. 	The rear end portion of the injection tube body 7a 

is opened, and a hook portion 7d and a wedge portion 7e are formed around 

the opening part. 	The hook portion 7d is a portion for hooking on the 

injection tube connecting portion 5a of the injector body 5, when the 

injection tube 7 is mounted on the tip portion of the injector body 5. 	The 

wedge portion 7e is a portion inserted into an entrance of the slit 12 of the 

injector body 5, when the injection tube 7 is mounted on the injector body 5. 

The tip side diameter of the injection tube body 7a becomes gradually 

smaller. 	The nozzle 7b is formed on the tip portion of the injection tube 7. 

The tip portion of the nozzle 7b is opened with an oblique cut. 	The tip 

portion of the nozzle 7b is a portion inserted into an incision of an eyeball, 

when the intraocular lens 4 is injected into the eye using the injector body 

5. 

[0032] 

(Screw member) 

FIG. 11 is a perspective view illustrating the configuration of the 

screw member, and FIG. 12 is a front view illustrating the configuration of 

the screw member. 

The screw member 8 is coaxially connected to the rear end portion 

of the injector body 5. 	In such a connection state, the screw member 8 is 

rotatably supported around the axis of the injector body 5. 	The screw 

member 8 is formed into a cylindrical shape. 	The tip portion and the rear 
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end portion of the 	screw member 	8 	are 	opened 	in a circular 	shape 

respectively. 	A plurality 	of protrusions 	8a are 	formed 	on the 	outer 

circumferential surface of the screw member 8. 	Each protrusion 8a is 

formed in parallel to the longitudinal direction of the screw member 8. 

Further, eight protrusions 8a in total are formed at an even angle pitch in a 

circumferential direction of eth screw member 8. 	The screw member 8 is a 

portion which is 	rotary-operated 	by the 	user. 	At this 	time, 	when 	a 

plurality of protrusions 8a are formed on the outer circumferential surface 

of the screw member 8, the fingers of the user are caught on the protrusions 

8a, and therefore the screw member 8 can be easily rotary-operated. 	As 

illustrated in FIG. 4, a first threaded portion 8b is formed on the inner 

circumferential surface of the screw member 8. 	The first threaded portion 

8b constitutes a female screw. 	The first threaded portion 8b is formed 

substantially over an entire part of the axial direction of the screw member 

8. 	Two window parts 8c are formed on the tip portion of the screw 

member 8. 	Two window parts 8c are formed at intervals of 180 degrees in 

the circumferential direction. 	The window parts 8c are configured to 

visually confirm whether the injector body 5 and the screw member 8 are 

properly connected. 	A pair of hook claws 8d is formed on the tip side 

inner circumferential part of the screw member 8. 	The hook claws 8d are 

formed on a tip side opening edge of the screw member 8 adjacent to the 

window part 8c. 	An abutting portion 8e is formed on the rear end portion 

of the screw member 8. 	The abutting portion 8e is formed by bending it 

inwardly so as to narrow an opening diameter of the rear end portion of the 

screw member 8. 	The abutting portion 8e is the portion on which the rear 

end portion of the plunger 9 is abutted, 	so that the plunger 9 is not 
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protruded from the rear end portion of the screw member 8. 

[0033] 

(Plunger) 

FIG. 13 is a perspective view illustrating the configuration of the 

plunger. 

The plunger 9 is configured to move so that the injector body 5 and 

the screw member 8 move through the hollow part in the axial direction of 

the injector body 5. 	The plunger 9 is formed into a substantially prismatic 

shape. 	The plunger 9 is disposed in a state of being inserted into the 

screw member 8 so as not to be protruded from the rear end portion of the 

screw member 8, in the initial state before use. 	A connecting hole 9a is 

formed on a tip surface of the plunger 9. 	The connecting hole 9a is the 

hole for connecting the rod 10 to the tip portion of the plunger 9. 	A 

projection 9b is formed on the upper surface of the tip of the plunger 9, and 

corresponding 	thereto, 	a recessed 	groove 	5b 	is 	formed 	on 	the 	inner 

circumferential surface of the injector body 5. 	The recessed groove 5b is 

configured to guide the plunger 9 movably in the axial direction of the 

injector body 5, by engaging with the projection 9b. 	A second threaded 

portion 9c is formed on the rear end portion of the plunger 9. 	The second 

threaded portion 9c constitutes a male screw, and is in a state always 

engaging with the first threaded portion 8b of the screw member 8. 	The 

second threaded portion 9c is formed as a pair formed in upper and lower 

parts of the plunger 9. 	When the intraocular lens injector 1 is used, the 

screw member 8 is operated to rotate around the axis of the injector body 5, 

thus moving the plunger 9 frontward. 	A movement starting position of the 

plunger at this time, is uniquely determined by abutting the rear end portion 

19 



of the plunger 9 on ab abutting portion 8e of the screw member 8. 

[0034] 

(Rod) 

FIG. 14 is a perspective view illustrating the configuration of the 

rod. 

The rod 10 is configured to release the intraocular lens 4 placed on 

the lens placement portion 11, from an opening part of the nozzle 7b of the 

injection tube 7. 	The rod 10 is formed into an elongated (thin and long) 

shape. 	A first contact part 10a and a second contact part 10b are formed 

on the tip portion of the rod 10. 	When the intraocular lens 4 is pushed-out 

by the tip of the rod 10, the first contact part 10a is brought into contact 

with the optical portion 4a, and the second contact part 10b is brought into 

contact with the support portion 4b. 	An insertion portion 10c is formed on 

the rear end portion of the rod 10. 	The inserting portion 10c is the portion 

inserted into the connecting hole 9a of the plunger 9 when the rod 10 is 

connected to the plunger 9. 

[0035] 

(Case) 

The case 2 is configured including a front case 21 and a back case 

22. 

[0036] 

(Front case) 

FIG. 15 is a perspective view illustrating the configuration of the 

front case, and FIG. 16 is a plan view illustrating the configuration of the 

front case. 

The front case 21 has a pair of right and left side plates 21a, a front 
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plate 21b, and a bottom plate 21c. 	Two receiving plates 21d and 21e are 

bridged over the right and left side plates 21a. 	An upper central part of 

each 	receiving 	plate 	21d, 	21e 	is 	notched 	into 	substantially 	U-shape 

respectively, so that the injection tube 7 is fitted and supported into/by the 

notched portion. 	A shelf part 21f is formed on a back side of the receiving 

plate 21e, and a tacking pin 21g is provided on the upper surface of the 

shelf part 21f. 	The tacking pin 21g is provided in a state of protruding 

upward. 	The rear end portion of the front case 21 is formed into stepped 

structure of upper and lower two stages. 	Then, a connecting pin 21h is 

provided on an upper stage, and a connecting pin 21i is provided on a lower 

stage. 	The connecting pins 21h and 21i are provided in right and left, one 

by 	one. 	Three 	holes 	21j, 	21k, 	and 	21m, 	with 	positions 	shifted 

longitudinally, and a hook portion 21n are provided on the bottom plate 21c 

of the front case 21. 

[0037] 

(Back case) 

FIG. 17 is a perspective view illustrating the configuration of a back 

case, and FIG. 18 is a plan view illustrating the configuration of the back 

case. 

The back case 22 has a pair of right and left side plates 22a, a back 

plate 22b, and a bottom plate 22c. 	On the right and left side plates 22a, a 

takeout recess portion 22d, a step portion 22e, and an engaging recess 

portion 22f are formed. 	The takeout recess portion 22d is formed so as to 

be notched downward from an upper side of the side plate 22a. 	The 

takeout recess portion 22d is formed so that a wing portion 6b of the slider 

6 can be vertically retracted. 	The step portion 22e is the portion for 
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mounting the case cover 3 on the case 2. 	The step portion 22e is also 

formed on the tip side lower part of the takeout recess portion 22d. 	The 

step portion 22e is formed so as to be slightly recessed inward of the side 

plate 22a. 	A protrusion 22g is formed on a lower end portion of the step 

potion 22e. 	The engaging recess portion 22f is formed in communication 

with the takeout recess portion 22d. 	The engaging recess portion 22f is 

formed by extending a part of the side plate 22a frontward. 	An arrow 22h 

enclosing the number "3" for indicating an operation procedure when using 

the intraocular lens injector 1, is formed in the vicinity of the engaging 

recess portion 22f. 	The arrow 22h indicates an operation direction for 

moving the slider 6 in the axial direction of the injector body 5. 	The 

arrow 22h is formed on an outside surface of each side plate 22a, integrally 

with the side plate 22a by resin molding. 

[0038] 

A pair of right and left connecting portions 22i is formed on the tip 

portion of the back case 22. 	When the intraocular lens injector 1 is housed 

in 	the 	case 	2, 	the 	right 	and 	left 	connecting 	portions 	22i 	guides 	the 

intraocular lens injector 1 to a prescribed housing position by sandwiching 

a connecting portion of the injector body 5 and the injection tube 7 from 

both 	sides. 	Each 	connecting 	portion 	22i 	has 	a 	stepped 	structure 

corresponding to arrangements of connecting pins 21h and 21i of the front 

case 21. 	A communicating hole (not illustrated) that can be engaged with 

the connecting pin 21i is formed on an upper stage side of the connecting 

portion 21i, and a communicating hole (not illustrated) that can be engaged 

with the 	connecting pin 21i 	is 	formed 	on a lower 	stage 	side 	of the 

connecting portion 21i. 	Further, a claw 22j is formed on the tip portion of 
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the back case 22. 	When the front case 21 	and the back case 22 are 

connected, the claw 22j is the portion on which a hook portion 21n of the 

front case 21 is hooked. 

[0039] 

Six receiving plates 22k, 22m, 22n, 22p, 22q, and 22r in total are 

bridged over the right and left side plates 22a. 	Among them, the receiving 

plates 22k, 22m, and 22n are the plates for receiving and supporting the 

injector body 5 from under, and the receiving plates 22p and 22q are the 

plates for supporting the screw member 8 from under, when the intraocular 

lens injector 1 is housed in the case 2. 	When the intraocular lens injector 

1 	is taken-out from the case 2, the receiving plate 22r is the plate for 

receiving and supporting the rear end portion of the screw member 8 from 

under. 

A handle 22s is formed on a back plate 22b. 	The handle 22s is the 

portion gripped by a user, when the user takes out the intraocular lens 

injection device 100 from a sterile bag. 

Two holes 22t and 22u are formed on the bottom plate 22c, with 

positions shifted in a back-and-forth direction. 	The hole 22t is formed 

between 	the 	receiving 	plate 	22k 	and 	the 	receiving 	plate 	22m 	in 	a 

longitudinal direction of the back case 22, and the hole 22u is formed 

between the receiving plate 22q and the receiving plate 22r. 	The hole 22t 

is a long hole in which a width direction of the back case 22 is a long axial 

direction. 	Guide pieces 22v are formed on an inner surface of the right 

and left side plates 22a respectively corresponding to the positions of the 

holes 22t. 	When the intraocular lens injector 1 is housed in the case 2, the 

right and left guide pieces 22v are the pieces for guiding the intraocular 
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lens injector 1 to a prescribed position by sandwiching the injector body 5 

from both sides. 	On a formation site of the hole 22u, the right and left 

side plates 22a are notched into an arc shape in a side view. 

[0040] 

The front case 21 and the back case 22 having the abovementioned 

configurations, are connected as follows. 	Namely, two connecting pins 

21h and 21i formed on stepped structures on the rear end portion of the 

front case 21, are fitted into two holes (not illustrated) formed on the 

stepped structure of the connecting portion 22i of the back case 22. 	Also, 

the hook portion 21n formed on the rear end portion of the front case 21 is 

locked on the claw 22j formed on the tip portion of the back case 22 

corresponding to the hook portion 21n. 	Thus, the case 2 is constituted. 

[0041] 

(Case cover) 

FIG. 19 is a perspective view illustrating the configuration of the 

case cover. 

The case cover 3 has a plate-shaped cover body 3a, a pair of right 

and left holding pieces 3b, and a pair of right and left movable pieces 3c. 

[0042] 

An injection port 3d is formed on the tip portion of the cover body 

3a. 	The injection port 3d is the port for injecting a viscoelastic substance 

(such as hyaluronate sodium). 	An upper part of the injection port 3d is 

opened into a bowl shape. 	A pipe 3e is formed just under the injection 

port 3d. 	The pipe 3e is protruded downward coaxially with the injection 

port 3d. 	The pipe 3e has a hole continued to the pipe 3e. 	The pipe 3e is 

the pipe for releasing the viscoelastic substance which is injected from the 
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injection port 3d, to the vicinity of the intraocular lens 4 placed on the lens 

placement portion 11 of the injector body 5, by being inserted into the 

receiving hole 7c of the injection tube 7. 	Mark "3f" of numeral "1" is 

engraved 	in 	the 	vicinity 	of the 	injection 	port 	3d, 	for 	indicating 	the 

operation procedure 	when using the 	intraocular lens 	injector 	1. 	The 

engraved mark "3f" is integrally formed on the upper surface of the cover 

body 3a by resin molding. 	Also, a pair of right and left arrows 3g are 

formed, enclosing numeral "2" that indicates the operation procedure when 

using the intraocular lens injector 1. 	The arrows 3g indicate the operation 

direction when operating right and left movable pieces 3c so as to sandwich 

them by fingers. 

[0043] 

A pair of clamping pieces 3b is formed to hang down from right and 

left both sides of the cover body 3a. 	Each side view shape of the clamping 

pieces 3b, is formed corresponding to the side view shapes of the takeout 

recess portion 22d and the step portion 22e of the front case 21. 

[0044] 

A pair of movable pieces 3c is provided on right and left both sides 

of the cover body 3a. 	The movable pieces 3c are connected to the 

clamping pieces 3b in the vicinity of the lower edges of the clamping pieces 

3b. 	The movable pieces 3c are disposed slightly inclined with respect to 

the clamping pieces 3b, so that a V-shaped gap is formed between the 

clamping pieces 3b and the movable pieces 3c. 	Each movable piece 3c is 

formed to be thicker than each clamping piece 3b. 	Drain holes 3h and 

locking members 3i are formed on the movable pieces 3c. 	Each drain hole 

3h is formed in a long rectangular shape in a vertical direction. 	The 
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locking member 3i is formed on the lower end portion of each movable 

piece 3c. 	When the case cover 3 is mounted on the case 2, the locking 

member 3i is the portion where the protrusion 22g of the back case 22 is 

locked. 

[0045] 

<3. Assembly method of the intraocular lens injection device> 

An assembly method of the intraocular lens injection device 100 

will be described next. 

First, the slider 6 is attached to the injector body 5. 	At this time, 

the leg portion 6c of the slider 6 is inserted from a tip side opening part of 

the injector body 5. 	Further, the shoulder portion 6f of the slider 6 is 

inserted and engaged into/with the slit 12 of the injector body 5, and the 

slider 6 is pushed-in backward in this state. 	When the slider 6 is thus 

pushed-in, the stopper 6g of the slider 6 is caught in the pre-stage locking 

hole 13a of the injector body 5, and the slider 6 cannot be pushed-in any 

more. 	Therefore, when the slider 6 is attached to the injector body 5, an 

assembly jig 31 illustrated in FIG. 20 is used. 	The assembly jig 31 has a 

pair of release levers 	32. 	The pair of release levers is the 	lever for 

preventing the stopper 6g from being caught in the pre-stage locking hole 

13a. 	When the injector body 5 is set on the assembly jig 31, the slider 6 is 

pushed-in backward until the stopper 6g passes through the pre-stage 

locking hole 13a and is caught in the subsequent stage locking hole 13b. 

At this time, the guide rib 6d of the slider 6 is engaged with the slider 

engagement portion 5c of the injector body 5. 

[0046] 

On the other hand, the plunger 9 is attached to the screw member 8. 
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Specifically, the screw member 8 is fitted into the rear end portion of the 

plunger 9 so as to cover the tip side opening of the screw member 8, to 

thereby rotate the screw member 8. 	Thus, the first threaded portion 8b and 

the second threaded portion 9c are engaged with each other. 	Therefore, 

when the plunger 9 is fixed and the screw member 8 is rotated, the plunger 

9 is inserted into the screw member 8, with a rotation of the screw member 

8. 	At this time, the screw member 8 is rotated until the rear end portion of 

the plunger 9 abuts on the abutting portion 8e of the screw member 8. 

Thus, the rear end portion of the plunger 9 is disposed at a position slightly 

retracted inward of the rear end portion of the screw member 8. 	Further, 

the tip portion of the plunger 9 is disposed in a state of protruding slightly 

frontward of the tip portion of the screw member 8. 	Next, the rod 10 is 

attached to the plunger 9. 	Specifically, the inserting portion 10c of the 

rod 10 is inserted into the connecting hole 9a of the plunger 9. 	Thus, the 

connecting hole 9a and the inserting portion 10c are caught in each other, 

and the rod 10 cannot be slipped-off from the plunger 9. 

Thus, as illustrated in FIG. 21, an assembly composed of the screw 

member 8, the plunger 9, and the rod 10 is obtained. 

[0047] 

Next, the tip portion, of the screw member 8 is connected to the rear 

end portion of the injector body 5. 	At this time, the rod 10 is inserted into 

the injector body 5 from backward. 	The tip side of the rod 10 is passed 

through the bottom of the tip portion 6a of the slider 6. 	Further, the 

projection 9b of the plunger 9 is engaged with the recess groove 5b of the 

injector body 5, and in this state, the screw member 8 is connected to the 

injector body 5. 	At this time, the screw member 8 is slightly strongly 
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pushed-in to the injector body 5, so that the hook claw 8d of the screw 

member 8 can overcome a ledge portion of the rotation support portion 15. 

Thus, the screw member 8 is freely rotatably connected to the rear end 

portion of the injector body 5. 

[0048] 

Next, the injector body 5 and the screw member 8 connected to each 

other as described above, are housed in the back case 22. 	At this time, the 

slider 6 is moved frontward before the injector body 5 and the screw 

member 8 are housed in the back case 22. 	This is because the wing 

portion 6b of the slider 6 is caught by the side plate 22a of the back case 22 

in a state when the slider 6 is moved backward. 	When the slider 6 is 

moved frontward, the stopper 6g is caught in the pre-stage locking hole 13a 

of the injector body 5, thus preventing the slider 6 from returning backward. 

Therefore, the abovementioned assembly jig 31 is set in the back case 22. 

At this time, the release lever 32 of the assembly jig 31 is disposed in the 

back case 22 through the hole 22t of the back case 22. 	After the injector 

body 5 and the screw member 8 are housed in the back case 22 in this state, 

the slider 6 is pushed backward until the stopper 6g is caught in the 

subsequent stage locking hole 13b. 	At this time, the stopper 6g of the 

slider 6 passes through the pre-stage locking hole 13a of the injector body 5 

and is fitted into the subsequent stage locking hole 13b. 	Thus, the slider 6 

is positioned at a prescribed position in the axial direction of the injector 

body 5. 	Thereafter, the assembly jig 31 is removed from back case 22. 

[0049] 

Next, as illustrated in FIG. 6, the intraocular lens 4 is placed on the 

lens placement portion 11 of the injector body 5. 	At this time, the optical 
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portion 4a of the intraocular lens 4 is placed on the lens receiving portion 

11 b. 	Further, one of the support portions 4b of the intraocular lens 4 is 

disposed in front, and the other support portion 4b is disposed in the back. 

[0050] 

Next, the injection tube 7 is attached to the tip portion of the 

injector body 5. 	At this time, the hook portion 7d of the injection tube 7 is 

hooked on the injection tube connecting portion 5a of the injector body 5 to 

be engaged. 	Further, the wedge portion 7e of the injection tube 7 is 

inserted into the slit 12 of the injector body 5. 

[0051] 

Next, the case cover 3 is attached to the back case 22. 	At this time, 

the case cover 3 is disposed to cover the back case 22 from above, while the 

clamping piece 3b of the case cover 3 is positioned at the step portion 22e 

of the back case 22. 	Then, the protrusion 22g of the back case 22 is 

caught by the locking member 3i of the movable piece 3c to be locked. 

Further, the pipe 3e of the case cover 3 is inserted into the receiving hole 7c 

of the injection tube 7. 

[0052] 

Next, the front case 21 is attached to the back case 22. 	At this 

time, the tacking pin 21g of the front case 21 is inserted into the hole (not 

illustrated) provided on a lower surface of the injection tube 7. 	The 

tacking pin 21g is disposed slightly frontward of the intraocular lens 4 

which is placed on the lens placement portion 11. 

As described above, the assembly of the intraocular lens injector 1 

incorporating the intraocular lens 4, and the assembly of the intraocular 

lens injection device 100 in a state that the intraocular lens injector 1 is 
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housed in the case 2 and the case cover 3 is mounted thereon, are completed. 

The intraocular lens injection device 100 whose assembly is completed, is 

housed in a sterile bag not illustrated. 

[0053] 

<4. Method of using the intraocular lens injection device> 

A method of using the intraocular lens injection device 100 will be 

described next. 

The intraocular lens injection device 100 is supplied to a user in a 

state of being housed in the sterile bag not illustrated. 	Therefore, the user 

opens the sterile bag and takes out the intraocular lens injection device 100 

from the sterile bag while holding a handle 22s. 

[0054] 

Thereafter, the user operates the intraocular lens injection device 

100 in accordance with the operation procedure indicated by the engraved 

mark 3f or arrow 3g of the case cover 3, and arrow 22h of the case 2. 	In 

this case, the engraved mark 3f indicates "1" as the operation procedure, 

and arrow 3g indicates "2" as the operation procedure, and arrow 22h 

indicates "3" as the operation procedure. 	Therefore, the user performs the 

following work in an order of the operation procedure "1" ---> "2" --4 "3". 

[0055] 

(Operation procedure "1") 

First, the user injects the viscoelastic substance into the injection 

port 3d of the case cover 3 in accordance with the operation procedure 

indicated by the engraved mark 3f of the case cover 3. 	The injected 

viscoelastic 	substance 	is 	supplied 	to 	the 	intraocular 	lens 	4 	from 	the 

injection port 3d through the pipe 3e. 
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[0056] 

(Operation procedure "2") 

Next, the user removes the case cover 3 from the case 2. 	At this 

time, the user sandwiches the upper part of the pair of movable pieces 3c 

from right and left both sides in accordance with the operation procedure 

and the operation direction indicated by the arrow 3g of the case cover 3. 

Then, the lower part of each movable piece 3c is displaced to outside, and 

accordingly the lower part of the clamping piece 3b is also displaced to 

outside. 	Thus, a lock state of the protrusion 22g of the injector body 5 and 

the locking member 3i of the case cover 3 is canceled. 	Therefore, by 

pulling-up the case cover 3, with a pair of movable pieces 3c sandwiched 

from both sides, the user removes the case cover 3 from the case 2. 	In this 

stage, the wing portion 6b of the slider 6 is engaged with the engaging 

recess portion 22f, thus preventing the takeout of the intraocular lens 

injector 1 from the case 2. 

[0057] 

(Operation procedure "3") 

Next, the user moves the slider 6 frontward. 	At this time, the user 

moves the slider 6 frontward in accordance with the operation procedure 

and the operation direction indicated by the arrow 22h of the injector body 

5. 	Thus, the wing portion 6b of the slider 6 moves to the takeout recess 

portion 22d from the engaging recess portion 22f. 	Therefore, a state of 

preventing the takeout of the intraocular lens injector 1 (called a takeout 

prevention state), is canceled. 	Further, the stopper 6g of the leg portion 

6c is separated from the subsequent stage locking hole 13b of the injector 

body 5 due to advancement of the slider 6, and fitted into the pre-stage 
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locking hole 13a. 	Accordingly, reverse return of the slider 6 is prevented. 

On the other hand, the lens abutting portion 6h of the slider 6 abuts on the 

intraocular lens 4 due to the movement of the slider 6, thus pushing out the 

intraocular lens 4 in this stated. 	Thus, the intraocular lens 4 is deformed 

into a prescribed shape. 	Specifically, as illustrated in FIG. 22, the support 

portion 4b disposed in front is pushed against the tacking pin 21g of the 

front case 21 and folded back toward the optical portion 4a, and the support 

portion 4b disposed in back is pushed against the lens abutting portion 6g 

and folded back toward the optical portion 4a. 

[0058] 

When performing 	the 	work 	in 	accordance 	with 	the 	operation 

procedure "1" ----> "2" ---> "3", the user takes out the intraocular lens injector 

1 from the case 2. 	In this stage, the wing portion 6b advances to a point of 

the takeout recess portion 22d due to the abovementioned movement of the 

slider 6, thus canceling the takeout prevention state, and therefore the 

intraocular lens injector 1 is taken out from the case 2. 

[0059] 

Next, by operating the intraocular lens injector 1, the user releases 

the intraocular lens 4 from the tip of the injection tube 7. 	At this time, by 

releasing the intraocular lens 4 in a state of inserting the tip portion of the 

injection tube 7 into the incision of the eyeball, the intraocular lens 4 is 

inserted into the eye. 	Further, the shape of the intraocular lens 4 after 

inserting into the eye, is restored to its original shape. 

[0060] 

The operation of the intraocular lens injector 1 	is performed by 

rotating the screw member 8 in one direction (referred to as a "positive 
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rotation" hereafter). 	At this time, the first threaded portion 8b of the 

screw member 8 and the second threaded portion 9c of the plunger 9 are 

always engaged with each other, including an initial 	state before use. 

Therefore, at the time of the positive rotation of the screw member 8, 

simultaneously with this rotation, the plunger 9 starts to move toward the 

injector body 5 (frontward). 	Further, at the time of the rotation of the 

screw member 8 in a reverse direction by the user accidentally in the initial 

state before use, the rear end portion of the plunger 9 abuts on the abutting 

portion 	8e 	of the 	screw member 	8. 	Therefore, 	the 	reverse 	rotation 

(misoperation) of the screw member 8 is prevented. 	That is, the abutting 

portion 8e of the screw member 8 and the rear end portion of the plunger 9 

that 	abuts 	on 	the 	abutting 	portion 	8e, 	constitute 	a 	reverse 	rotation 

prevention mechanism of preventing the reverse rotation of the screw 

member 8 in the initial state before use. 

[0061] 

The positive rotation of the screw member 8 refers to the rotation of 

the 	screw 	member 	8 	when 	the 	plunger 	9 	moves 	frontward 	by 	the 

engagement of the threaded portions when the screw member 8 is rotated. 

Further, the reverse rotation of the screw member 8 refers to the rotation of 

the screw member 8 when the plunger 9 is moved backward by the 

engagement of the threaded portions when the screw member 8 is rotated. 

[0062] 

When the screw member 8 is rotated as described above, the plunger 

9 and the rod 10 are moved frontward, according to the number of rotations. 

Outer wall portions of the injector body 5, the injection tube 7, and the 

screw member 8 are respectively semitransparent. 	Therefore, the user can 
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visually confirm the movement of the plunger 9 and the rod 10 by looking it 

through the outer wall portions of the injector body 5, the injection tube 7, 

and the screw member 8. 

[0063] 

FIG. 23 is a cross-sectional view illustrating a positional relation of 

each portion before the slider is moved forward (initial state before use), 

and FIG. 24 is a cross-sectional view illustrating the positional relation of 

each portion after the slider is moved frontward. 	Further, FIG. 25 is a 

cross-sectional view illustrating the positional 	relation of each portion 

when the screw member is rotated by one rotation from the initial state, FIG. 

26 is a cross-sectional view illustrating the positional relation of each 

portion when the screw member is rotated by two rotations from the initial 

state, 	and 	FIG. 	27 	is 	a cross-sectional 	view illustrating the 	positional 

relation of each portion when the 	screw member is rotated by three 

rotations from the initial state. 	In FIG. 23 to FIG. 27, signs and numerals 

of each member and description of the intraocular lens are omitted. 

[0064] 

In the 	stage 	illustrated in FIG. 	23, the rear end portion of the 

plunger 9 is disposed slightly inward (frontward) of the rear end portion of 

the screw member 8. 	Further, each member of the slider 6, the plunger 9, 

and the rod 10 is not protruded to outside of the hollow body which is 

composed of the injector body 5, the injection tube 7, and the screw 

member 8, excluding the wing portion 6b and the shoulder portion 6f of the 

slider 6. 	The same is applied in the stage illustrated in FIG. 24 to FIG. 26. 

[0065] 

In the stage illustrated in FIG. 24, the intraocular lens 4 is deformed 
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due to the advancement of the slider 6, as illustrated in FIG. 22. 	In the 

stage illustrated in FIG. 25, the tip of the rod 10 is in a state of being 

brought into contact with the intraocular lens 4 due to the movement of the 

plunger 9. 	In the stage illustrated in FIG. 26, the intraocular lens 4 is 

pushed out to the vicinity of the tip of the injection tube 7, which is the tip 

of the rod 10, due to the movement of the plunger 9. 	At this time, the 

intraocular lens 4 is in a small folded state, in the form in which two 

support portions 4b are folded back toward the optical portion 4a. 

[0066] 

On the other hand, in the stage illustrated in FIG. 27, the tip of the 

rod 10 is protruded frontward from tip of the injection tube 7, due to the 

movement of the plunger 9. 	When the tip of the rod 10 is protruded from 

the tip of the injection tube 7, the intraocular lens 4 is released in the small 

folded state as described above. 	When the intraocular lens injector 1 is 

actually used, the intraocular lens 4 is released slightly before the stage 

illustrated in FIG. 27, specifically in the stage when the tip of the rod 10 is 

slightly protruded from the tip of the injection tube 7. 	Therefore, there is 

almost no change in the full length of the intraocular lens injector 1, from 

start to end of the operation of the intraocular lens injector 1. 	Further, 

after the slider 6 is moved frontward, the plunger 9 and the rod 10 move 

through the hollow body (5, 7, 8) in accordance with the rotating operation 

of the screw member 8. 	Therefore, there is almost no change in an 

appearance 	of 	the 	intraocular 	lens 	injector 	1 	including 	the 	relative 

positional relation between the injector body 5 and the screw member 8. 

[0067] 

<5. Effect of the embodiment> 
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According 	to 	the 	intraocular 	lens 	injection 	device 	100 	of the 

embodiments of the present invention, the following effect is obtained. 

[0068] 

(1) In the intraocular lens injector 1, the first threaded portion 8b of the 

screw member 8 and the second threaded portion 9c of the plunger 9 are 

always engaged with each other, including the initial state before use. 

Therefore, there is no risk of vibration, etc., which is caused when the 

threaded portions are instantaneously disengaged when the screw member 8 

is 	rotary-operated. 	Accordingly, 	generation 	of a 	defective 	shape 	or 

clogging, etc., of the intraocular lens 4 which is caused by the vibration, 

etc., 	during operation, 	is 	suppressed, 	so 	that the intraocular 	lens 	4 	is 

normally released. 

[0069] 

(2) The intraocular lens 4 is pushed out only by the rotating operation of the 

screw member 8, not by a combination of the push-in operation and the 

rotating operation like a conventional intraocular lens injector. 	Therefore, 

the 	operation 	of the 	intraocular 	lens 	injector 	is 	simplified. 	Further, 

generation of the vibration, etc., during the push-in operation is prevented. 

[0070] 

(3) There is almost no change in the full length or the appearance of the 

intraocular 	lens 	injector 	1, 	from 	start to 	end 	of the 	operation 	of the 

intraocular lens injector 	1. 	Therefore, the user is not required to pay 

attention to such a change, compared to a case when the full length or the 

appearance is changed by the push-in operation and the rotating operation 

by the user like the conventional intraocular lens injector. 	Accordingly, 

the user can concentrate on the tip portion of the injection tube 7 during 
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operation of the intraocular lens injector 1. 

[0071] 

(4) The rotary-operated screw member 8 	does not move in the axial 

direction of the injector body 5, but the plunger 9 and the rod 10 move in 

the axial direction of the injector body 5 independently from the screw 

member 8. 	Therefore, even if the screw member 8 is rotary-operated, 

there is no change in the relative positional relation between the injector 

body 5 and the screw member 8 in the axial direction. 	Accordingly, when 

the user grips the injector body 5 by one hand, and performs rotating 

operation of the screw member 8 by the other hand, the portion for gripping 

the 	injector 	body 	5 	is 	not 	narrowed 	during 	the 	rotating 	operation. 

Therefore, there is no need to change the hand to grip the injector body 5 in 

the middle of the rotating operation of the screw member 8. 

[0072] 

(5) When the slider 6 is moved frontward, the stopper 6g of the slider 6 is 

engaged with the pre-stage locking hole 13a of the injector body 5, and in 

this state, the reverse return of the slider 6 is prevented. 	Therefore, an 

adverse influence on the intraocular lens 4 (for example, the defective 

shape of the intraocular lens 4) during the reverse return of the slider 6 is 

prevented. 	Further, the misoperation of the slider 6 is prevented. 

[0073] 

(6) When the intraocular lens injector 1 is used, only by moving the slider 6 

frontward, 	the 	reverse 	return 	of 	the 	slider 	6 	is 	prevented, 	and 

simultaneously the takeout prevention state of the intraocular lens injector 

1 is canceled. 

[0074] 
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<6. Modified example, etc.> 

A technical range of the present invention is not limited to the 

abovementioned embodiments, 	and includes various 	modifications 	and 

improvements in a range that derives a specific 

of the invention or a combination of them. 

effect obtained by features 

[0075] 

For 	example, 	in 	the 	abovementioned embodiments, a moving 

member is constituted by preparing the plunger 9 and the rod 10 as separate 

components, and connecting them. 	However, 

can be integrally formed by resin molding. 

the plunger 9 and the rod 10 

Description of Signs and Numerals 

[0076] 

1 	Intraocular lens injector 

2 	Case 

3 	Case cover 

4 	Intraocular lens 

5 	Injector body 

6 	Slider 

7 	Injection tube 

8 	Screw member 

8b 	First threaded portion 

9 	Plunger 

9c 	Second threaded portion 

10 	Rod 

11 	Lens placement portion 
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100 Intraocular lens injection device 
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CLAIMS 

1. An intraocular lens injector, comprising: 

a hollow body having 	an 	injector body provided with 	a lens 

placement portion on which an intraocular lens is placed, and a rotating 

member with a first threaded portion formed thereon and connected to a 

rear end portion of the injector body, and rotatable around an axis of the 

injector body without moving in an axial direction of the injector body; and 

a moving member having a second threaded portion that engages 

with 	the 	first 	threaded 	portion 	from 	an 	initial 	state 	before 	use, 	and 

configured to release the intraocular lens from a tip of the hollow body by 

moving in an axial direction of the injector body independently from the 

rotating member due to an engagement of the first threaded portion and the 

second threaded portion, when the rotating member is rotary-operated. 

2. The intraocular lens injector according to claim 1, wherein the 

moving member is housed in an interior of the hollow body without 

protruding from a rear end portion of the rotating member in the initial 

state before use, and configured to move in the interior of the hollow body 

when the rotating member is rotary-operated. 

3. The intraocular lens injector according to claim 1 or 2, having a 

reverse rotation prevention mechanism for preventing a reverse rotation of 

the rotating member in the initial state before use. 

4. The intraocular lens injector according to any one of claims 1 to 3, 
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wherein an intraocular lens is placed on the lens placement portion. 

5. The intraocular lens injector according to any one of claims 1 to 4, 

comprising: 

a slider provided movably in an axial direction of the injector body, 

and configured to deform the intraocular lens into a prescribed shape, by 

abutting on the intraocular lens when moving it in one of the axial 

directions of the injector body; and 

a reverse return prevention mechanism configured to prevent a 

reverse return of the slider, when the slider is moved in one of the axial 

directions of the injector body. 

6. An intraocular lens injection device, comprising: 

the intraocular lens injector of claim 5; 

a case configured to house the intraocular lens injector; and 

a takeout prevention mechanism configured to prevent takeout of 

the intraocular lens 	injector from the case, 	in a state of housing the 

intraocular lens injector in the case, 

wherein when the slider is moved in one of the axial directions of 

the injector body in the state of housing the intraocular lens injector in the 

case, a takeout prevention state of the intraocular lens injector by the 

takeout prevention mechanism is canceled. 
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