
SOFT INTRAOCULAR LENS AND MANUFACTURNIG METHOD OF THE 

SAME 

Technical Field 

[0001] 

The present invention relates to a soft intraocular 

lens inserted into an aphakic eye after cataract surgery, 

or a phakic soft intraocular lens inserted into an eye 

in a refractive surgical procedure, and particularly 

relates to an intraocular lens suitable for being 

inserted into the eye from a small incised wound in a 

folded state, and a manufacturing method of the same. 

Description of Related Art 

[0002] 

For example, when a crystalline lens is clouded by 

cataract, recovery of a visual acuity is achieved by a 

surgical treatment of inserting an intraocular lens, 

being an artificial lens, into an eye, instead of the 

clouded crystalline lens. The intraocular lens used at 

this time has approximately a round or oval shaped 

optical lens section, and a support arm section (also 

called an "antennal part" because it is similar to 

antennal senses of insects), which extends outward from 

an outer peripheral edge of the optical lens section for 

making the optical lens section stable in the eye. 
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[0003] 

This kind of intraocular lens includes a hard 

intraocular lens with the optical lens section made of 

a hard material such as PMMA (polymethyl 

methacrylate-acrylic resin) , and a soft intraocular lens 

with the optical lens section made of a soft material 

such as silicone elastomer and soft acryl. 

[0004] 

When the hard intraocular lens is used, the lens 

needs to be inserted, by forming an incised wound on 

cornea or schera, having approximately the same diameter 

and width as those of the optical lens section. 

Meanwhile, when the soft intraocular lens is used, it 

can be inserted from a sma Her incised wound than a 

diameter of the optical lens section by folding the 

optical lens section. 

[0005] 

In order to reduce corneal astigmatism and 

infection after surgery, the lens is preferably inserted 

from the smaller incised wound. Further, various 

injectors for inserting the intraocular lens from 

further smaller incised wound has been developed, and 

the soft intraocular lens which can be inserted from the 

smaller incised wound has been clinically used widely. 

[0006] 

When the soft intraocular lens is roughly 
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classified from a structural aspect, it can be classified 

into a type that the optical lens section and the support 

arm section are made of different kind of materials, and 

a type that the optical lens section and the support arm 

section are made of the same material. 

[0007] 

The intraocular lens of a type that the optical lens 

section and the support arm section are made of different 

kind of materials, is generally composed of an 

approximately round shaped optical lens section made of 

a soft material such as foldable silicon, acrylic resin, 

or hydrogel, and the support arm section made of a hard 

material such as polypropylene or 

polymethylmethacrylate, which is relatively harder than 

the soft material, and for example the intraocular lens 

is obtained by attaching the support arm section to the 

optical lens section by bonding, etc. , after fabricating 

the optical lens section. The support arm section is 

hard and has a tension, and therefore stability in the 

eye is relatively excellent. However, manufacturing 

steps are complicated, thus requiring high manufacturing 

cost, and trouble is possibly generated at a bonded place 

between the optical lens section and the support arm 

section in some cases. 

[0008] 

Further, unlike a method of connecting the optical 
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lens section and the support arm section integrally by 

bonding, etc., as described in the technique of patent 

document 1, there is provided a method of cutting a lens 

from a lens blank in which the soft material and the hard 

material are bonded to each other, and integrally 

fabricating the intraocular lens composed of a soft 

optical lens section and a hard support arm section. 

[0009] 

However, in the intraocular lens obtained by a 

conventional method of this kind, an entire part from 

a bonded part to a tip end part of the support arm section 

is made of the hard material. Therefore, when the lens 

is folded and is inserted into an eye from the small 

incised wound by using the injector, there is a problem 

that the support arm section made of the hard material 

is broken or an unreasonable force is added to the bonded 

part of the support arm section, being a boundary part 

of different kind of materials, thus separating the 

support arm section from the bonded part or damaging the 

support arm section. 

[0010] 

Meanwhile, as is shown in patent document 2, the 

intraocular lens of a type that the optical lens section 

and the support arm section are made of the same soft 

material, has no problem of the damaging, separating, 

or slipping-off of the support arm section, compared with 
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the intraocular lens of a type that the optical lens 

section is made of the different kind of material from 

the kind of the support arm section. Further, this type 

of the intraocular lens is relatively simple in the 

manufacturing method, and therefore this type of the 

intraocular lens has been widely spread at present. 

Related Art Document 

Patent documents 

[0011] 

Patent document 1: 

Japanese Patent Laid Open Publication No.1992-295353 

Patent document 2: 

Published Japanese Translation of a PCT application 

No.1998-513099 

Summary of the Invention 

Problem to be solved by the Invention 

[0012] 

Usually, when the soft intraocular lens of the 

aforementioned type, which is entirely composed of the 

soft material, is inserted into the eye, the lens is 

folded to be small so as to be accommodated in the injector 

and is inserted into the eye. For example, the optical 

lens section is folded into two, to interpose the tip 

end side of the support arm section therein, thereby 
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inserting the lens into the injector, and in this state, 

the lens is inserted into the eye from a tip end opening 

of the injector. When the lens is inserted into the eye, 

the support arm section is developed in the eye together 

with the optical lens section, and recovered to an 

original shape. Therefore, there is an advantage that 

an inserting operation of the lens into the eye can be 

s impli fled. 

[0013] 

However, in the conventional soft intraocular lens 

of this type, the support arm section is made of the same 

soft material as the material of the optical lens section 

Therefore, when the optical lens section is folded into 

two to interpose the tip end side of the support arm 

section therein, the tip end of the support arm section 

sticks to the surface of the optical lens section, and 

a stuck portion of the support arm section is not 

naturally separated even after being inserted into the 

eye, thus frequently requiring an operation by an 

operator, to forcibly separate the support arm section 

from the optical lens section and stretch it into the 

original shape, thus causing a damage to occur in the 

lens during separating operation, and adding a strong 

stress to the operator even if not causing a damage in 

the lens. 

[0014] 
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In view of the above-described circumstance, the 

present invention is provided, and an object of the 

present invention is to provide a soft intraocular lens 

capable of reducing a load of the operator, and a 

manufacturing method of the same. 

Means for solving the problem 

[0015] 

In order to solve the above-described problem, a 

first aspect of the present invention provides a soft 

intraocular lens, comprising: 

an optical lens section made of a foldable soft 

material; and 

a support arm section formed so as to protrude 

outward from an outer peripheral edge of the optical lens 

section for holding the optical lens section in an eye, 

wherein adhesiveness of a tip end part of the 

support arm section is set to be lower than the 

adhesiveness of other portion of the soft intraocular 

lens . 

A second aspect of the present invention provides 

a soft intraocular lens, comprising: 

an optical lens section made of a foldable soft 

material; and 

a support arm section formed so- as to protrude 

outward from an outer peripheral edge of the optical lens 
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section for holding the optical lens section in an eye, 

wherein a tip end part of the support arm section 

is made of a different kind of material which is harder 

than the soft material of other portion of the soft 

intraocular lens. 

A third aspect of the present invention provides 

the soft intraocular lens according to the second aspect, 

wherein a boundary part between the hard material that 

forms the tip end part of the support arm section, and 

the soft material that forms a base end side portion of 

the support arm section on an inner peripheral side of 

the tip end part, being other portion of the soft 

intraocular lens, and forms the optical lens section, 

is provided outside of a circle having radius of 5mm, 

with a center of the optical lens section as a center. 

A fourth aspect of the present invention provides 

the soft intraocular lens according to the second or 

third aspect, wherein the soft material that forms a 

based end side portion of the support arm section, being 

other portion of the soft intraocular lens, and forms 

the optical lens section, is colorless and transparent 

or pale-colored and transparent, and the hard resin that 

forms the tip end part of the support arm section is made 

of a colored material with higher visibility than the 

visibility of the soft material. 

A fifth aspect of the present invention provides 
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the soft intraocular lens according to any one of the 

second to fourth aspects, wherein the hard material is 

hard plastic mainly composed of PMMA (polymethyl 

methacrylate-acrylic resin) . 

A sixth aspect of the present invention provides 

the soft intraocular lens according to any one of the 

second to fifth aspects, wherein a narrowest portion of 

a width of the support arm section is 0.2mm or more. 

A seventh aspect of the present invention provides 

a manufacturing method of the soft intraocular lens 

according to any one of the second to sixth aspects, 

wherein the soft intraocular lens is obtained, with the 

tip end part of the support arm section made of a hard 

material, and a base end side portion of the support arm 

section on an inner peripheral side of the tip end part, 

being other portion of the soft intraocular lens, and 

the optical lens section, made of a soft material, by 

applying mechanical machining to a cylindrical rod in 

which the soft material is arranged on the inner 

peripheral side and the hard material is arranged on an 

outer peripheral side concentrically. 

Advantage of the Invention 

[0016] 

According to the present invention, there is 

provided a soft intraocular lens capable of reducing a 
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load of an operator, and a manufacturing method of the 

s ame . 

Brief description of the drawings 

[0017] 

Fig. 1 is a block diagram of a soft intraocular lens 

according to an embodiment of the present invention, 

wherein (a) is a front view, and (b) is a side view 

thereof. 

Fig. 2 is a view showing the soft intraocular lens 

in a state of being folded and inserted inside of a 

cartridge of an injector. 

Fig. 3 (a) to Fig. 3(d) are explanatory views of 

manufacturing steps of the intraocular lens. 

Fig. 4 is a plan view of the soft intraocular lens 

according to other embodiment of the present invention. 

Fig. 5 is a plan view of the soft intraocular lens 

according to further other embodiment of the present 

invent ion. 

Best Mode for carrying out the Invention 

[0018] 

Preferred embodiments of the present invention 

will be described hereafter, with reference to the 

drawings. 

Fig. 1(a) is a front view of a soft intraocular lens 
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according to an embodiment of the present invention, (b) 

is a side view thereof, and Fig. 2 is a side view showing 

the soft intraocular lens of an embodiment in a state 

of being folded and inserted into a cartridge of an 

injector. 

[0019] 

As shown in Fig. 1, the soft intraocular lens 1 (also 

called an "intraocular lens" or simply called a "lens" 

hereafter) has an optical lens section 10 made of a 

foldable soft material, and two curved shaped support 

arm sections 20 formed in such a manner as protruding 

outward from an outer peripheral edge of the optical lens 

section 10. The optical lens section 10 is formed as a 

round shaped convex lens . 

[0020] 

The support arm section 20 holds and fixes the 

optical lens section 10 in an eye, and two support arm 

sections 20 are provided in a point-symmetric positional 

relation, with a center 0 of the optical lens section 

10 as a symmetric center. Two support arm sections 20 

are curved in the same direction (counterclockwise in 

Fig. 1(a)), and front and back of the lens 1 can be 

discriminated by the direction of the curve. 

[0021] 

A base end side portion 21 on an inner peripheral 

side of the tip end part 22 of the support arm section 
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2 0 is made of the same material as the material of the 

optical lens section 10, However, only the tip end part 

22 is made of a different kind of material. Namely, only 

the tip end part 22 of the support arm section 20 is made 

of a different kind of material which is harder than the 

soft material of other portion of the soft intraocular 

lens 1. Here, other portion of the soft intraocular lens 

1, namely, the base end portion 21 of the support arm 

section 20 and the optical lens section 10 is made of 

soft materials such as soft acrylic materials, 

silicon-based materials, hydrogel, and urethane 

materials, and the tip end part 22 of the support arm 

section 20 is made of plastic materials (hard materials) 

which are harder than the aforementioned soft materials 

and mainly composed of polymethyl methacrylate (PMMA) 

for example. Thus, only the tip end part 22 of the 

support arm section 20 is made of the hard material, and 

adhesiveness of the tip end part 22 of the support arm 

section 20 is set to be lower than the adhesiveness of 

the base end side portion 21 of the support arm section 

20 on the inner peripheral side of the tip end part 22 

and the optical lens section 10. Note that the 

intraocular lens 1 is formed so that a part from the 

optical lens section 10 to the tip end part 22 of the 

support arm section 20 is integrally formed, and the 

intraocular lens 1 thus formed corresponds to an 
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intraocular lens called a so-called one piece type. 

Note that in this specification, the 

"adhesiveness" means a property that a member is adhered 

or adsorbed to/on the other member when these members 

are brought into contact with each other, which is the 

property "easy to adhere". 

[0022] 

A full length L (distance from the tip end of one 

of the support arm sections to the tip end of the other 

support arm section) of the intraocular lens 1 may be 

set to any dimension, provided that it is suitable. 

However, the full length L is preferably set to be in 

a range from 1mm to 14mm and most preferably set to be 

12.5mm. The optical lens section 10 has a front surface 

( FC surface) 11 and a back surface (BC surface) 12, and 

a diameter D thereof may be set to any dimension, provided 

that it is a suitable value, and is preferably set to 

be in a range from 5mm to 7mm, and most preferably set 

to 6mm. Note that a thickness of the optical lens section 

10 is varied depending on a desired refractive power and 

a refractive index of a used material. 

[0023] 

The shape of the support arm section 20 may be set 

to any shape, provided that it is a curved shape capable 

of making the intraocular lens 1 stable in the eye after 

being inserted into the eye. However, in order to keep 
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a restoring force of the support arm section after being 

inserted into the eye, the width of the support arm 

section 20 is preferably set to 0.2mm or more in a 

narrowest portion Ws. 

[0024] 

Further, R in Fig. 1(a) indicates a radius of a 

circle, with a center 0 of the optical lens section 10 

as a center, and the tip end part 22 of the support arm 

section 20 which is made of a hard material, is preferably 

provided outside of a circle of R = 5mm. In other words, 

a boundary part 25 between the hard material that forms 

the tip end part 22 of the support arm section 20, and 

the soft material that forms the base end side portion 

21 of the support arm section 20 on the inner peripheral 

side of the tip end parts 22 and the optical lens section 

10, is preferably provided outside of the circle having 

radius of 5mm, with the center O of the optical lens 

section 10 as a center. 

[0025] 

With this structure, as shown in Fig. 2, when the 

optical lens section 10 is folded into two to interpose 

the support arm section 20 therein so that the 

intraocular lens 1 is inserted into the cartridge 50 of 

the injector, the vicinity of the tip end part of each 

support arm section 20, being a necessary part for 

inserting the intraocular lens into the optical lens 
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section 10, can be made of the hard material, and the 

hard portion is not unnecessarily made large. 

Accordingly, when the lens 1 is inserted into the eye 

by using a small bore injector, a risk of clogging of 

the lens 1 inside of the injector can be reduced, which 

is caused by a size of the tip end part 22 made of the 

hard material. 

[0026] 

When a hard area is expanded to inside of the circle 

having radius of 5mm, the ratio of the hard part occupying 

the support arm section 20 is increased, thus posing a 

high possibility of breakage or separation of the support 

arm section 20. 

[0027] 

According to the intraocular lens 1 of this 

embodiment having the aforementioned structure, only the 

tip end part 22 of the support arm section 20 is made 

of the hard material. Therefore, as shown in Fig. 2, when 

the lens 1 is folded to be inserted into the eye by using 

the injector, the tip end part 22 is hardly stuck to a 

surface of the optical lens section 10, even if the tip 

end part 22 of the support arm section 20 is brought into 

contact with the surface of the optical lens section 10. 

Thus, the support arm section 20 is easily developed into 

an original shape after being inserted into the eye, by 

pushing the lens 1 out of the cartridge 50 of the injector 
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as shown by arrow A in Fig. 2, and therefore the load 

of an operator can be reduced. Further, the base end side 

portion 21 of the support arm section 20 is made of the 

same soft material as the material of the optical lens 

section 20, and therefore substantially, the optical 

lens section 10 and the support arm section 20 function 

as the same soft intraocular lens, and therefore unlike 

the intraocular lens of a conventional type wherein an 

overall support arm section is made of the hard material, 

the problem of the breakage, slipout, or separation of 

the support arm section 20 can be reduced. 

[0028] 

Further, in the intraocular lens 1, if hard resin 

that forms the tip end part 22 of the support arm section 

20 is made of a colored material for improving visibility, 

the visibility of the intraocular lens 1 itself can be 

improved, major portion of which is colorless and 

transparent or pale-colored and transparent, thus making 

it easy to handle the intraocular lens 1. Further, 

confirmation of a state of folding the lens 1, and 

confirmation of a position of the tip end part 22 of the 

support arm section 20 when the intraocular lens 1 is 

inserted into the eye, are easy. This contributes to 

improving a success rate of an operation of lens 

insertion. Namely, the position of the tip end part 22 

of the support arm section 20 can be easily confirmed 
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by coloring, and therefore whether or not the support 

arm section 20 is folded can be easily judged. Note that 

the tip end parts 22 of the two support arm sections 20 

may have different colors, such as red and blue. 

[0029] 

Note that in this embodiment, explanation is given 

for a case that the resin is made of a hard material and 

is also made of a colored material . Meanwhile, the resin 

may be made of the colored material, even if not being 

made of the hard material. Specifically, the soft 

material that forms the base end side portion 21 of the 

support arm section 20 and the optical lens section 10 

is made of colorless and transparent or pale-colored and 

transparent material, and the tip end part 22 of the 

support arm section 20 is made of a colored material that 

improves the visibility better than other portion of the 

soft intraocular lens 1. Thus, the tip end part 22 and 

the other portion can be easily discriminated by the 

operator, with a result that the load of the operator 

can be reduced. 

[0030] 

Further, with this structure, as shown in Fig. 2, 

in order to insert the intraocular lens 1 into the 

cartridge 50 of the injector, only a required tip end 

portion to be interposed into the optical lens section 

10 can be made of the colored material, when the optical 
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lens section 10 is folded into two to interpose the 

support arm section 20 therein. Accordingly, the 

position of the tip end part 22 of the support arm section 

20 can be easily confirmed during insertion of the 

intraocular lens, and even when compared with the 

intraocular lens with overall colored support arm 

section 20, whether or not the support arm section 20 

is correctly folded can be easily judged. As a result, 

the load of the operator can be reduced. 

[0031] 

Further, when the portion made of the colored 

material exists outside of the circle with radius of 5mm, 

with the center of the optical lens section 10 as a center, 

the position of the tip end part 22 of the support arm 

section 20 can be easily confirmed when the intraocular 

lens is inserted into the eye, and this contributes to 

improving the success rate of a lens inserting operation. 

Namely, the position of the tip end part 22 of the support 

arm section 20 can be easily confirmed by coloring this 

part, and therefore even when compared with the 

intraocular lens with overall support arm section 20 

colored, whether or not the support arm section 20 is 

correctly folded can be further easily judged. 

[0032] 

Further, hard plastic mainly composed of PMMA is 

used for the intraocular lens 1 as the hard material, 
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and therefore the intraocular lens with high stability 

in a living body can be provided at a relatively low cost. 

[0033] 

Several advantages of this embodiment will be 

described in detail hereafter, in comparison with a 

conventional art. 

A hydrophobic acrylic material is generally used 

as a soft intraocular lens material, from a viewpoint 

of a suitable shape restoring speed after insertion into 

the eye, the stability of the material in the eye, and 

the refractive index of the material. Generally, the 

hydrophobic acrylic material has a strong adhesiveness. 

Therefore, in a case of an operation of interposing the 

support arm section inside of the optical lens section 

which is folded into two during insertion into the eye, 

materials with strong adhesiveness are stuck to each 

other, thus hardly separated even after insertion into 

the eye, and hardly restored to the original shape in 

some cases. 

[0034] 

In view of this point, according to this embodiment, 

the adhesiveness of the tip end part of the support arm 

section is made weaker than the adhesiveness of the base 

end side portion of the support arm section and the 

adhesiveness of the optical lens section (the 

adhesiveness is set to be low) . Therefore, when the lens 
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is folded and is inserted into the eye by using the 

injector, the tip end part is hardly stuck to the surface 

of the optical lens section even if the tip end part of 

the support arm section is brought into contact with the 

surface of the optical lens section. 

[0035] 

Conventionally, when the tip end part is stuck to 

the surface of the optical lens section, the stuck 

portion of the support arm section is not naturally 

separated even after being inserted into the eye, and 

therefore the operator sometimes has to forcibly 

separate the support arm section from the optical lens 

section and stretch it to the original shape. This is 

a factor of damaging the lens when the tip end part is 

separated, and further is a factor of adding a strong 

stress to the operator even if not damaging the lens. 

However, according to this embodiment, such a trouble 

can be reduced. 

[0036] 

Further, by forming the tip end part of the support 

arm section by the hard material, when the lens is folded 

to be inserted into the eye by using the injector, the 

tip end part of the support arm section is hardly stuck 

to the surface of the optical lens section even if the 

tip end part of the support arm section is brought into 

contact with the surface of the optical lens section. 
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When it is already stuck to the surface of the optical 

lens section, the stuck portion of the support arm 

section is hardly separated even after being inserted 

into the eye. Therefore, it is sometimes necessary for 

the operator to forcibly separate the support arm section 

from the optical lens section and stretch it to the 

original shape. This causes a damage to be added to the 

lens during separating operation, and causes a strong 

stress to be added to the operator even if the damage 

is not added to the lens. Such a trouble can be reduced. 

Further, the base end side portion of the support arm 

section is made of the same soft material as the material 

of the optical lens section, and therefore the problem 

of damaging, separating, or slipping-off of the support 

arm section can be reduced, unlike the intraocular lens 

of a conventional type in which the support arm section 

is made of the hard material. 

[0 0 3 7] 

Further, the portion made of the hard material 

exists outside of the circle with radius of 5mm, with 

the center of the optical lens section as a center. 

Therefore, the portion made of the hard material is not 

made unnecessarily large. Accordingly, when the lens is 

inserted into the eye by using a small bore injector, 

the risk of clogging the lens inside of the injector due 

to the size of the hard material portion can be reduced. 
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Namely, flexibility of the base end side portion of the 

support arm section can be sufficiently secured, and 

therefore possibility of the clogging can be reduced. 

[0038] 

Note that generally the full length of the 

intraocular lens (distance from the tip end of one of 

the support arm sections to the tip end of the other 

support arm section, when the support arm section is 

provided symmetrically outside of the optical lens 

section) is 12mm or more, and when the tip end part of 

the hard support arm section is provided inside of the 

circle with radius of 5mm, with the center of the optical 

lens section as a center, the ratio of the hard portion 

occupying the support arm section is increased, and the 

possibility of damaging and separating the support arm 

section is also increased. Further, when the support arm 

section is inserted into the injector, bending 

performance of the support arm section is influenced by 

the hard portion, thus generating a possibility that the 

support arm section is hardly bent suitably. However, 

in an example of this embodiment, generation of the 

aforementioned phenomenon can be prevented by setting 

the range of the hard portion, outside of the circle with 

radius of 5mm. 

[0039] 

An embodiment of the manufacturing method of the 
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intraocular lens 1 with the aforementioned structure 

will be described next. 

[0040] 

In the manufacturing method of this embodiment, 

first, as shown in Fig. 3(a), there is provided a hard 

portion forming member (also called a hard material 

hereafter) 100 formed into approximately a donut shape 

made of PMMA. For example, a circular hole 110 is opened 

in a center of a button material which is formed by molding 

colored PMMA into approximately a disc shape, to thereby 

obtain the hard portion forming member 100. 

[004 1] 

Next, a raw material liquid 200, becoming a soft 

acryl after polymerization is injected into the circular 

hole 110 in the center of the hard portion forming member 

100, to thereby complete the polymerization. Thus, as 

shown in (b) , a disc-shaped raw material 300 is obtained, 

in which a soft material 250 forming the optical lens 

section 10 and the base end side portion 21 of the support 

arm section 20, and the hard portion forming member (hard 

material) 100 forming the tip end part 22 of the support 

arm section 20 are integrally formed. 

[0 0 4 2] 

Next, as shown in (c), surface forming machining 

is applied to front and rear surfaces of the disc-shaped 

raw material 300 by using precision lathe equipment. 

23 



Thus, a disc-shaped intermediate member 350 in plan view 

having the surface and rear surface shape of the 

intraocular lens is obtained. When the surface forming 

machining is applied by using the precision lather 

equipment, the hard portion forming member 100 can be 

grasped. Therefore, positioning with high precision is 

realized, thus facilitating the machining. 

[0043] 

Next, as shown in (d) , a profile shown by solid line 

is formed by using milling equipment. Finally, 

polishing is applied thereto, to thereby obtain the 

intraocular lens 1 of one piece type as shown in Fig. 

1 . 

[0044] 

According to the manufacturing method of the 

intraocular lens of this embodiment, an advantage as 

described below is exhibited. 

Namely, the intraocular lens with only a part (tip 

end part of the support arm section) formed by a different 

kind of material can be easily manufactured with high 

precision. At this time, the soft portion (the base end 

side portion of the support arm section, and the optical 

lens section) can be machined, with an outer peripheral 

side hard portion as a support. Therefore, manufacture 

can be facilitated. 

[0045] 
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Here, specific dimension examples of the 

intraocular lens shown in Fig. 1 are as follows. The full 

length L is for example 12 . 5mm, a diameter D of the optical 

lens section 10 is for example 6mm, a central thickness 

of the optical lens section 10 is for example 0.7mm, 

narrowest portion (Ws) of the width of the support arm 

section 20 is for example 0.4mm, the thickness of the 

support arm section 20 at this portion is for example 

0.4mm, and the hard tip end portion 22 is provided outside 

of the circle with radius of R = 5.55mm, and its thickness 

is for example 0.4mm. 

[004 6] 

In addition, silicon-based materials, hydrogel, 

and urethane-based materials, etc., can be given as 

examples of the soft material of the optical lens section 

10 and the support arm section 20, and hard acrylic 

materials, polyimide, and polypropylene, etc., can be 

given as examples of the hard material. Of course, a 

coloring agent and an ultraviolet absorber may be 

arbitrarily added to each material. 

[004 7] 

Fig. 4 shows a structure of a soft intraocular lens 

501 according to other embodiment of the present 

invention. In the intraocular lens 501, four support arm 

sections 20 are provided around the optical lens section 

10, and each tip end part 22 of the support arm section 
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20 is made of the hard material, and the optical lens 

section 10 and the base end side portion 21 of the support 

arm section 20 are made of the soft material. 

[0048] 

Further, Fig. 5 shows a structure of the soft 

intraocular lens 601 according to other embodiment of 

the present invention. In the intraocular lens 601, the 

support arm section 20 is biforcately formed at a 

symmetrical position on the outer periphery of the 

optical lens section 10, wherein each tip end part 22 

of the support arm section 20 is made of the hard material, 

and the optical lens section 10 and the base end side 

portion 21 of the support arm section 20 is made of the 

soft material. 

[004 9] 

By thus forming the tip end part 22 of the support 

arm section 20 by the hard material, the support arm 

section 20 is hardly stuck to the surface of the optical 

lens section 10, and a similar effect as the effect of 

the embodiment shown in Fig. 1 is exhibited. 

[0050] 

In the aforementioned embodiment, by forming the 

material of the tip end part 22 of the support arm section 

20 by the hard material, adhesiveness of the tip end part 

22 is reduced. However, surface texturing can be applied 

to only the tip end part 22, so that adhesiveness is simply 
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reduced. 

[0051] 

Further, the manufacturing method of the 

intraocular lens 1 of one piece type can also be utilized 

when machining the intraocular lens made of a single 

material with high precision, the single material being 

the soft material extending to the tip end part 22 of 

the support arm section 20. In this case, the hard 

material 100 around the soft material 250 integrally 

formed with the soft material 250, is not a constituent 

member of the intraocular lens. However, the hard 

portion forming member 100 can be thereby grasped during 

surface forming machining, and therefore surface 

formation with high precision is realized. 

Description of Signs and Numerals 

[0052] 

1 Intraocular lens 

10 Optical lens section 

20 Support arm section 

21 Base end side portion 

22 Tip end part 

25 Boundary part 

50 Injector cartridge 

100 Hard portion forming member (hard material) 

250 Soft material 
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What is claimed is: 

1. An intraocular lens, comprising: 
an optical lens section made of a foldable first material and 
configured to be folded in half such that first and second 
portions of the optical lens section face one another; and 
a support arm section formed so as to protrude outward from an 
outer peripheral edge of the optical lens section for holding 
the optical lens section in an eye, the support arm section 
including an outer surface and a thickness, a base end side 
portion formed from the first material and a tip end part, 
wherein the base end side portion and the tip end part meet on 
the outer surface at a boundary that extends completely 
through the thickness of the support arm section, the first 
material is not located radially outward of the boundary, the 
tip end part is made of a second material which is harder than 
the first material, the second material is not located 
radially inward of the boundary; and 
wherein the support arm section is configured such that the 
tip end part may be positioned between the first and second 
portions of the optical lens section when the optical lens 
section is folded in half. 

2. The soft intraocular lens according to claim 1, 
wherein the boundary is provided outside of a circle having 
radius of 5 mm, with a center of the optical lens section as a 
center. 

3. The soft intraocular lens according to claim 1, 
wherein the second material is plastic mainly composed of PMMA 
(polymethyl methacrylate-acrylic resin). 

4. The soft intraocular lens according to claim 1, 
wherein a narrowest portion of a width of the support arm 
section is 0.2 mm or more. 

5. The soft intraocular lens according to claim 2, 
wherein the second material is plastic mainly composed of PMMA 
(polymethyl methacrylate-acrylic resin). 
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6. The soft intraocular lens according to claim 2, 
wherein a narrowest portion of a width of the support arm 
section is 0.2 mm or more. 

7. The soft intraocular lens according to claim 3, 
wherein a narrowest portion of a width of the support arm 
section is 0.2 mm or more. 

8. An intraocular lens, comprising: 
an optic formed from a foldable first material and including 
an outer peripheral edge and defining an optic center; and 
an open loop haptic defining a base end that abuts the optic 
outer peripheral edge, a tip end opposite the base end and a 
curvilinear centerline that extends from the base end to the 
tip end, and including a first portion that extends from the 
base end toward tip end and terminates at a boundary that is 
entirely located a single radial distance R that extends in a 
radial direction from the optic center and defines an arcuate 
boundary length and a second portion that extends from the 
boundary to the tip end, wherein the haptic is formed solely 
from the first material from the base end to the boundary and 
is formed solely from a second material that is harder than 
the first material from the boundary to the tip end and the 
second material defines a width extending from the boundary in 
the radial direction that varies in magnitude along the 
arcuate boundary length. 

9. An intraocular lens as claimed in claim 8, wherein 
the haptic defines a haptic length that extends from the base 
end to the tip end; and 
the first portion of the haptic occupies more of the haptic 
length than the second portion of the haptic. 

10. An intraocular lens as claimed in claim 8, wherein 
the boundary is at least 5 mm from the optic center. 

11. An intraocular lens as claimed in claim 8, wherein 
the second material is a plastic. 
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12. An intraocular lens as claimed in claim 8, wherein 
the haptic defines a haptic length that extends from the base 
end to the tip end; and 
the haptic defines a width that is at least 0.2 mm over the 
haptic length. 

13. An intraocular lens, comprising: 
an optic formed from a foldable first material and including 
and optic center and an outer peripheral edge; and 
a haptic defining a base end that abuts the optic outer 
peripheral edge, a tip end opposite the base end, a 
curvilinear centerline that extends from the base end to the 
tip end in such a manner that a point on the centerline at the 
tip end is rotationally offset about the optic center from a 
point on the centerline at the base end, a front surface, a 
back surface, a thickness that extends from the front surface 
to the back surface, and including a first portion that 
extends from the base end toward tip end formed solely from 
the first material and a second portion that extends from the 
tip end toward the base end formed solely from a second 
material that is harder than the first material, the first and 
second portions of the haptic having respective ends that meet 
at a boundary that is located between the first and second 
portions, extends through the haptic and is where the first 
material meets the second material on the exterior surface, 
the thickness of the end of the first portion of the haptic 
being equal to the thickness of the end of the second portion 
of the haptic. 

14. An intraocular lens as claimed in claim 13, wherein 
the haptic defines a haptic length that extends from the base 
end to the tip end; and 
the first portion of the haptic occupies more of the haptic 
length than the second portion of the haptic. 

15. An intraocular lens as claimed in claim 13, wherein 
the optic defines a center; and 
the boundary is at least 5 mm from the optic center. 

16. An intraocular lens as claimed in claim 13, wherein 
the second material is a plastic. 
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17. An intraocular lens as claimed in claim 13, wherein 
the haptic defines a haptic length that extends from the base 
end to the tip end; and 
the haptic width is at least 0.2 mm over the haptic length. 

18. The soft intraocular lens according to claim 1, 
wherein the support arm section comprises an open loop haptic. 

19. An intraocular lens as claimed in claim 13, wherein 
the haptic comprises an open loop haptic. 

20. The intraocular lens according to claim 1, wherein 
the first material is colorless and transparent or pale-
colored and transparent, and the second material is made of a 
colored material with higher visibility than the visibility of 
the first material. 

21. The intraocular lens according to claim 2, wherein 
the first material is colorless and transparent or pale-
colored and transparent, and the second material is made of a 
colored material with higher visibility than the visibility of 
the first material. 

22. The intraocular lens according to claim 20, wherein 
the second material is plastic mainly composed of PMMA 
(polymethyl methacrylate-acrylic resin). 

23. The intraocular lens according to claim 20, wherein a 
narrowest portion of a width of the support arm section is 
0.2mm or more. 

24. An intraocular lens as claimed in claim 8, wherein 
the first material is transparent and has a first visibility; 
and 
the second material is a colored and has a second visibility 
that is greater than the first visibility. 

25. An intraocular lens as claimed in claim 8, wherein 
the first material has a first adhesiveness; and 
the second material has a second adhesiveness that is less 
than the first adhesiveness. 
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26. An intraocular lens as claimed in claim 13, wherein 
the first material is transparent and has a first visibility; 
and 
the second material is a colored and has a second visibility 
that is greater than the first visibility. 

27. An intraocular lens as claimed in claim 13, wherein 
the first material has a first adhesiveness; and 
the second material has a second adhesiveness that is less 
than the first adhesiveness. 
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