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City The present invention is to provide an intraocular lens that 
cofrespot_ldence Address: may accommodate automatically, including a central optic 
glilgiggl?ToR INTERNATIONAL having an anterior optic connected With the stroke cylinder, 
SERVICES a posterior optic connected With the outer core Which is 
20775 Norada Court connected With the stroke cylinder, thereby enclosing the 
saratoga, CA 95070-3()18 (Us) central optic in an inner periphery. Thus, by change of the 

inclined angle of the user, or by variation of the external 
(21) Appl- N05 09/ 949,227 magnetic ?eld, the push force that is exerted on the central 

_ _ optic of the intraocular lens may be regulated, so as to 
(22) Flled' Sep' 7’ 2001 actively control the position of the central optic of the 

Publication Classi?cation intraocular lens, so that the user may actively control and 
regulate the refractive poWer of the eyeball that is implanted 

(51) Int. Cl.7 ...................................................... .. A61F 2/16 With the intraocular lens. 
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INTRAOCULAR LENS THAT MAY 
ACCOMMODATE AUTOMATICALLY 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an intraocular lens 
that may accommodate automatically, and more particularly 
to an intraocular lens that may accommodate automatically, 
Wherein the position of the central optic of the intraocular 
lens in the eyeball may be adjusted so as to change the entire 
refractive poWer of the eyeball. 

[0003] 2. Description of the Related Art 

[0004] Usually, an intraocular lens may be used to replace 
the original crystalline lens When being aged or diseased. 
The intraocular lens may be mounted into the capsular bag 
of the patient. If the capsular bag is not complete, the 
intraocular lens may be mounted in the ciliary sulcus of the 
patient. HoWever, the intraocular lens of prior art has a 
constant focus, so that it cannot accommodate automatically. 

[0005] A conventional intraocular lens 100 in accordance 
With the prior art shoWn in FIG. 1 comprises a central optic 
101, and tWo haptics 102 connect With the central optic 101. 

[0006] As shoWn in FIG. 2, the conventional intraocular 
lens 100 is mounted in the capsular bag 200. HoWever, the 
anterior chamber distance (ACD) is ?xed, and the refractive 
poWer thereof cannot be adjusted. 

[0007] As shoWn in FIG. 3, the conventional intraocular 
lens 100 is mounted in the ciliary sulcus 300 When the 
capsular bag 200 is not complete. The tWo haptics 102 of the 
conventional intraocular lens 100 are settled on the ciliary 
sulcus 300. HoWever, the anterior chamber distance (ACD) 
is ?xed, and the refractive poWer thereof cannot be adjusted. 

[0008] There are many Ways to achieve the accommodat 
ing need of human eye after cataract extraction. The ?rst is 
implantation of multifocal lens, Which provide many differ 
ent focal areas in a lens it self. The US. Pat. Nos. 4,666,446, 

4,710,193, 4,759,762, 5,225,858, 5,326,348, 5,507,806 are 
of category of multifocal design. This category of multifocal 
design is a compromised Way of accommodation, they are 
not voluntary and different areas of blurred image hamper 
the visual ?eld and the light amount is decreased. 

[0009] The second is using a small aperture to increase the 
depth of ?eld. Which is disclosed by US. Pat. No. 4,759, 
762. This method is compromised by the decreased light 
transmission amount and loss of visual ?eld. 

[0010] The third method is a group of designs of intraocu 
lar lens, Which are directly driven or indirectly activated by 
the contraction of ciliary muscle. The US. Pat. Nos. 4,842, 
601, 4,888,012, 4,892,543, 4,932,966, 4,944,082, 5,476,514, 
5,578,081, 5,607,472, 5,843,188, 6,197,059 B1 are of this 
category. This category of designs have many problems 
Which still under investigation. The most doubtful problem 
is the effectiveness and the stability of the mechanical 
attachment of lens With the ciliary muscle. 

[0011] The others, as in US. Pat. No. 6,200,342 B1 is an 
Intraocular lens Which change poWer by pupil contraction. 
The US. Pat. Nos. 5,108,429, 5,171,266, 5,203,788, 5,800, 
533 are a series of intraocular lens designs, Which can ?ne 
adjusting the poWer by micro motor or by electromagnetic 
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means. These designs are not for accommodating needs of 
human eye and the mechanical arrangement are quite dif 
ferent With the present invention. The present invention is an 
intraocular lens, Which can change the position along the 
visual aXis by Will and still eliminate the need of interaction 
With ciliary muscle. The ?Xation of this invention into 
human eye is quite the same With the tremendous success 
fully used classical ?Xed focal intraocular lenses. So the 
present invention has many advantages compared With the 
prior art of this ?eld. 

SUMMARY OF THE INVENTION 

[0012] The present invention is to provide an intraocular 
lens Wherein the position of the central optic at the visual 
ads may be changed by control of the user. 

[0013] The primary objective of the present invention is to 
provide an intraocular lens that may accommodate automati 
cally, including a central optic having an anterior optic 
connected With the stroke cylinder, a posterior optic con 
nected With the outer core Which is connected With the stroke 
cylinder, thereby enclosing the central optic in an inner 
periphery. The central optic is connected With the outer core 
by at least one spring haptic, thereby forming the intraocular 
lens that may be placed in the capsular bag of an eyeball. 
When the capsular bag of the eyeball is not complete, the 
tWo haptics connecting the outer core can ?X in the ciliary 
sulcus of the eyeball, so that the intraocular lens may be 
positioned. 
[0014] Accordingly, the position of the central optic of the 
intraocular lens in the eyeball may be adjusted so as to 
change the entire optical poWer of the eyeball. Thus, When 
the patient implanted With the intraocular lens of the present 
invention to have a far seeing, the central optic is located at 
the optimal position to have a far seeing. When the patient 
implanted With the intraocular lens of the present invention 
to look at the ground, the central optic of the intraocular lens 
may linearly displace forWard through a determined distance 
automatically. When the patient implanted With the intraocu 
lar lens of the present invention to read a predetermined 
nearest distance, the central optic of the intraocular lens may 
be adjusted automatically to be located at the front stop 
position close to the anterior optic. 

[0015] The poWer source of the intraocular lens of the 
present invention is the gravity. Thus, by change of the 
inclined angle of the user, or by variation of the eXternal 
magnetic ?eld, the push force that is eXerted on the central 
optic of the intraocular lens may be regulated, so as to 
actively control the position of the central optic of the 
intraocular lens, so that the user may actively control and 
regulate the refractive poWer of the eyeball. 

[0016] In accordance With one aspect of the present inven 
tion, there is provided an intraocular lens that may accom 
modate automatically, comprising: a central optic, an outer 
core, a stroke cylinder, an anterior optic, a posterior optic, at 
least one spring haptic, and a magnetic heavy part, Wherein, 
the anterior optic at a front end of the central optic is 
connected With the stroke cylinder, the posterior optic at a 
rear end of the central optic is connected With the outer core, 
the outer core is connected With the stroke cylinder, thereby 
enclosing the central optic in an inner periphery, the central 
optic is connected With the outer core by at least one spring 
haptic, the intraocular lens may be placed in the capsular bag 
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of an eyeball, a power source of the intraocular lens is the 
gravity, by change of an inclined angle of a user, a push force 
that is exerted on the central optic of the intraocular lens may 
be regulated, so as to actively control a position of the 
central optic, so that the user may actively control and 
regulate the refractive poWer of the eyeball. 

[0017] Further bene?ts and advantages of the present 
invention Will become apparent after a careful reading of the 
detailed description With appropriate reference to the accom 
panying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a plan vieW of a conventional intraocular 
lens in accordance With the prior art; 

[0019] FIG. 2 is a plan vieW of a conventional intraocular 
lens that is mounted in the capsular bag; 

[0020] FIG. 3 is a plan vieW of a conventional intraocular 
lens that is mounted in the ciliary sulcus; 

[0021] FIG. 4 is a front plan vieW of an intraocular lens 
that may accommodate automatically in accordance With the 
present invention; 

[0022] FIG. 5 is a side plan cross-sectional vieW of the 
intraocular lens that may accommodate automatically in 
accordance With the present invention; 

[0023] FIG. 6 is a cross-sectional vieW of the intraocular 
lens of the present invention that is implanted in the eyeball; 

[0024] FIG. 7 is a cross-sectional vieW of the intraocular 
lens of the present invention that is implanted in the eyeball; 

[0025] FIG. 8 is a schematic vieW of the intraocular lens 
of the present invention that has a far seeing; 

[0026] FIG. 9 is a schematic vieW of the intraocular lens 
of the present invention that is used for looking at the 
ground; 

[0027] FIG. 10 is a schematic vieW of components of 
gravity exerted on the central optic of the intraocular lens of 
the present invention that is used for looking at the ground; 

[0028] FIG. 11 is a schematic vieW of the intraocular lens 
of the present invention that is used for reading a book; 

[0029] FIGS. 12-21 are plan vieWs of other embodiments 
of the intraocular lens that may accommodate automatically 
in accordance With the present invention; and 

[0030] FIGS. 22-24 are schematic vieWs of an eyeglass 
frame With magnets and its interaction With the intraocular 
lens that may accommodate automatically in accordance 
With the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] Referring to the draWings and initially to FIGS. 4 
and 5, an intraocular lens that may accommodate automati 
cally in accordance With the preferred embodiment of the 
present invention comprises a central optic 1, an outer core 
2, a stroke cylinder 3, an anterior optic 4, a posterior optic 
5, at least one spring haptic 6, a magnetic heavy part 7, and 
tWo haptics 8. 
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[0032] The front end of the central optic 1 is the anterior 
optic 4, and the rear end of the central optic 1 is the posterior 
optic 5 Which is connected With the outer core 2 Which is 
connected With the stroke cylinder 3 Which is connected 
With the anterior optic 4, thereby enclosing the central optic 
1 in the inner periphery. The magnetic heavy part 7 is located 
in the central optic 1 Which is connected With the outer core 
2 by at least one spring haptic 6. The top end and the bottom 
end of the outer side of the outer core 2 are respectively 
provided With a curved haptic 8. 

[0033] Referring to FIG. 6, When the capsular bag 10 of 
the eyeball of the patient is complete, the tWo haptics 8 of 
the intraocular lens of the present invention retract inWard 
into the capsular bag 10. 

[0034] Referring to FIG. 7, When the capsular bag 10 of 
the eyeball of the patient is not complete, the intraocular lens 
can be ?xed by the ciliary sulcus 20. The tWo haptics 8 of 
the intraocular lens of the present invention are supported in 
the ciliary sulcus 20 respectively, so that the intraocular lens 
may be positioned. 

[0035] Referring to FIG. 8, When the patient implanted 
With the intraocular lens of the present invention to have a 
far seeing, the anterior chamber distance ACD1 betWeen the 
central optic of the intraocular lens and the cornea is the 
greatest. At this time, the intraocular lens is located at the 
optimal position to have a far seeing. 

[0036] Referring to FIGS. 9 and 10, When the patient 
implanted With the intraocular lens of the present invention 
to look at the ground, the central optic 1 of the intraocular 
lens is subjected to action of the components F1 and F2 of 
the gravity “G” to linearly displace forWard through a 
determined distance automatically as shoWn in FIG. 10, 
such that the anterior chamber distance ACD2 is smaller 
than the anterior chamber distance ACD1. 

[0037] Referring to FIG. 11, When the patient implanted 
With the intraocular lens of the present invention to read a 
predetermined nearest distance, the central optic 1 of the 
intraocular lens may be adjusted automatically to be located 
at the front stop position close to the anterior optic 4, such 
that the anterior chamber distance ACD3 is the smallest. 
That is, ACD1>ACD2>ACD3. 

[0038] The poWer source of the intraocular lens of the 
present invention is the gravity. By change of the inclined 
angle of the user, such as far seeing, looking at the ground 
or reading book, the push force that is exerted on the central 
optic of the intraocular lens may be regulated, so as to 
actively control the position of the central optic of the 
intraocular lens, so that the user may actively control and 
regulate the refractive poWer of the eyeball. 

[0039] Referring to FIG. 12, in accordance With another 
embodiment of the present invention, the central optic 1‘ of 
the intraocular lens is ?xed in the outer core 2 by one spring 
haptic or multiple spring haptics 6‘. The outer periphery of 
the central optic 1‘ is cylindrical, and may slide along the 
stroke cylinder 3‘ that is like a cylinder Wall to function like 
a cylinder and a piston. When the central optic 1‘ is displaced 
due to the gravity, the central optic 1‘ is guided by the inner 
Wall of the stroke cylinder 3‘. 

[0040] Referring to FIG. 13, in accordance With a further 
embodiment of the present invention, the anterior optic of 
the intraocular lens is not de?ned. 
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[0041] Referring to FIG. 14, in accordance With a further 
embodiment of the present invention, the stroke cylinder of 
the intraocular lens is not de?ned. 

[0042] Referring to FIG. 15, in accordance With a further 
embodiment of the present invention, the posterior optic of 
the intraocular lens is not de?ned. 

[0043] Referring to FIG. 16, in accordance With a further 
embodiment of the present invention, the outer core is cut 
partially to present an opened curve. 

[0044] Referring to FIG. 17, in accordance With a further 
embodiment of the present invention, the tWo sides of the 
outer core are opened. 

[0045] Referring to FIG. 18, in accordance With a further 
embodiment of the present invention, the central optic 1“ is 
separated from the outer core 2“. The spring haptics 6“ at the 
peripheral of the central optic 1“ may be placed into and 
positioned in the grooves 21“ of the outer core 2“, they can 
be implanted into eyeball separatively, While during the 
operation is performing. 

[0046] Referring noW to FIGS. 19 and 20, in accordance 
With a further embodiment of the present invention, the tWo 
haptics 8“ of the intraocular lens are integrally formed With 
the central optic 1“ by an injection molding process, thereby 
facilitating fabrication and assembly. 

[0047] Referring to FIG. 21, in accordance With a further 
embodiment of the present invention, the stroke cylinder 3“ 
of the intraocular lens may be separated from the other parts. 
For facilitating assembly during operation, after the central 
optic 1, the outer core 2, and the haptics 8 have been 
mounted into the capsular bag 10 of the eyeball of the 
patient, the modi?ed stroke cylinder 3“ may then be 
mounted in the posterior capsule bag 10 of the eyeball of the 
patient. 
[0048] Referring to FIGS. 22-24, in accordance With a 
further embodiment of the present invention, When the 
position of the central optic of the intraocular lens needs to 
be adjusted, and When the central optic needs to resist the 
direction of the gravity, an external magnetic source may be 
used to resist the gravity, and may be used to drive the 
central optic of the intraocular lens to be positioned at the 
required position. 
[0049] As shoWn in FIGS. 22 and 23, When the user raises 
his head to see a near object, the shaft 31 formed by the 
magnet 32 on the eyeglass frame 30 may mutually react With 
the magnetic heavy part 7 of the intraocular lens 40, so that 
the central optic 1 of intraocular lens 40 may be attracted to 
move forWard by the magnetic ?eld of the same direction, or 
be repelled to move rearWard by the magnetic ?eld of the 
opposite direction. 

[0050] As shoWn in FIGS. 22 and 24, When the user loWer 
his head to see a near object, the shaft 31 formed by the 
magnet 32 on the eyeglass frame 30 may mutually react With 
the magnetic heavy part 7 of the intraocular lens 40, so that 
the central optic 1 of the Intraocular lens 40 may be attracted 
to move forWard by the magnetic ?eld of the same direction, 
or be repelled to move rearWard by the magnetic ?eld of the 
opposite direction. 

[0051] Therefore, the strength and direction of the external 
magnetic ?eld may be adjusted, to control the position of the 
central optic of the intraocular lens. 
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[0052] Accordingly, in accordance With the intraocular 
lens that may accommodate automatically of the present 
invention, by change of the inclined angle of the user (such 
as far seeing, looking at the ground or reading book), or by 
variation of the external magnetic ?eld, the push force that 
is exerted on the central optic of the intraocular lens may be 
regulated, so as to actively control the position of the central 
optic of the intraocular lens, so that the user may actively 
control and regulate the refractive poWer of the eyeball. 

[0053] Although the invention has been explained in rela 
tion to its preferred embodiment as mentioned above, it is to 
be understood that many other possible modi?cations and 
variations can be made Without departing from the scope of 
the present invention. It is, therefore, contemplated that the 
appended claim or claims Will cover such modi?cations and 
variations that fall Within the true scope of the invention. 

What is claimed is: 
1. An intraocular lens that may accommodate automati 

cally, comprising: a central optic, an outer core, a stroke 
cylinder, an anterior optic, a posterior optic, at least one 
spring haptic, and a magnetic heavy part, Wherein, the 
anterior optic at a front end of the intraocular lens is 
connected With the stroke cylinder, the posterior optic at a 
rear end of the intraocular lens is connected With the outer 
core, the outer core is connected With the stroke cylinder, 
thereby enclosing the central optic in an inner periphery, the 
central optic is connected With the outer core by at least one 
spring haptic, the intraocular lens may be placed in a 
capsular bag of an eyeball, a poWer source of the intraocular 
lens is the gravity, by change of an inclined angle of a user, 
a push force that is exerted on the central optic of the 
intraocular lens may be regulated, so as to actively control 
the position of the central optic of the intraocular lens, so 
that the user may actively control and regulate the refractive 
poWer of the eyeball that is implanted With the intraocular 
lens. 

2. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein the outer core of 
the intraocular lens has a top end and a bottom end respec 
tively provided With a curved haptic, Whereby When the 
capsular bag of the eyeball is not complete, the tWo haptics 
of the intraocular lens are ?xed in a ciliary sulcus of the 
eyeball, so that the intraocular lens may be positioned. 

3. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein an outer periphery 
of the central optic is cylindrical, and slides along the stroke 
cylinder, so that When the central optic is displaced due to 
the gravity, the central optic is guided by the stroke cylinder. 

4. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein the anterior optic 
of the intraocular lens is not de?ned. 

5. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein the stroke cylinder 
of the intraocular lens is not de?ned. 

6. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein the posterior optic 
of the intraocular lens is not de?ned. 

7. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein the outer core is 
cut partially to present an opened curve. 

8. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein tWo sides of the 
outer core are opened. 

9. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein the central optic 
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is separated from the outer core, whereby the spring haptics 
at the peripheral of the central optic are placed into and 
positioned in grooves of the outer core When during per 
forming the operation. 

10. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein the stroke cylinder 
of the intraocular lens is separated from the outer core, so 
that the stroke cylinder is mounted into the capsular bag of 
the eyeball individually. 

11. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein the haptics of the 
intraocular lens are integrally formed With the central optic. 
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12. The intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein an eXternal 
magnetic force may mutually react With the magnetic heavy 
part, such that the central optic of the intraocular lens may 
be attracted to move forWard by the magnetic ?eld of the 
same direction, or be repelled to move rearWard by the 
magnetic ?eld of the opposite direction. 

13. The Intraocular lens that may accommodate automati 
cally in accordance With claim 1, Wherein the number of the 
magnetic heavy part may be Zero or one or more than one. 

* * * * * 


