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OPTICAL AID AND RETINAL IMPLANT
DEVICE THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority of Taiwanese Appli-
cation No. 103117325, filed on May 16, 2014, the contents of
which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates to an optical device, and more
particularly to an optical aid and a retinal implant device
thereof.

[0004] 2. Background Information

[0005] Retinitis Pigmentosa (RP) and age-related macular
degeneration (AMD) are two diseases resulting from degen-
eration of photoreceptors of the retina. AMD is the main
cause of adult blindness in western countries. No effective
treatment is available for the blindness caused by these dis-
eases. However, an artificial retina, which can replace the
photoreceptors, has been employed to restore vision. Conven-
tional artificial retina includes a solar cell for receiving an
optical image and converting the same into current to stimu-
late the remaining ganglion cells, such that the vision of a
patient blinded as a result of degeneration of photoreceptors
can be restored. In the prior art, insufficient power supply of
the solar cell is an issue, and use of wiring and routing for
providing power raises safety concerns.

[0006] U.S. Patent Application Publication No. 2005/
0090875 discloses a display and projector to be worn on the
head of a patient for providing the eyeball with an image of
sufficient intensity, so as to increase the output current from
the solar cell. The proposed scheme, however, results in lower
image contrast.

SUMMARY OF THE INVENTION

[0007] Therefore, an object of the present invention is to
provide an optical aid and a retinal implant device thereof that
can overcome the aforesaid drawback associated with the
prior art.

[0008] Accordingly, this invention provides an optical aid
that includes a projecting device and a retinal implant device.
[0009] The projecting device includes an image projector
and a light generator. The image projector is adapted to
receive an external image, and outputs through optical pro-
jection a projected image associated with the external image.
The light generator is operable to emit an auxiliary light that
differs in wavelength from the projected image.

[0010] The retinal implant device includes an optical-to-
electrical converter and an image sensor. The optical-to-elec-
trical converter is to be disposed to receive the auxiliary light,
and is capable of converting the auxiliary light into electricity.
The image sensor is coupled to the optical-to-electrical con-
verter to be powered by the electricity therefrom, is disposed
to receive the projected image, and generates an electrical
stimulus signal associated with the projected image.

[0011] Theinvention also provides the afore-described reti-
nal implant device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Other features and advantages of the present inven-
tion will become apparent in the following detailed descrip-
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tion of the embodiment of this invention, with reference to the
accompanying drawings, in which:

[0013] FIG. 1 is a block diagram illustrating the embodi-
ment of an optical aid according to this invention;

[0014] FIG. 2 is a schematic diagram illustrating the
embodiment; and

[0015] FIG. 3isanexploded schematic diagram illustrating
a retinal implant device of the embodiment.

DETAILED DESCRIPTION

[0016] Referring to FIGS. 1 to 3, the embodiment of an
optical aid according to this invention includes a projecting
device 1 and a retinal implant device 2.

[0017] The projecting device 1 includes an image projector
11 and a light generator 12.

[0018] The image projector 11 is adapted for receiving an
external image, and outputs through optical projection a pro-
jected image associated with the external image.

[0019] The light generator 12 is operable to emit an auxil-
iary light. In this embodiment, the auxiliary light has an
optical characteristic different from that of the projected
image. For example, the auxiliary light is infrared light, and
the projected image is composed of light rays within a wave-
length range different from that of the infrared light. The
auxiliary light serves as a power source of the retinal implant
device 2 in this invention, as will be apparent in the following
description.

[0020] The retinal implant device 2 in this embodiment is
an implantable biomedical chip to be disposed through sur-
gery in a sub-retina region of a patient’s eyeball. The retinal
implant device 2 includes an optical-to-electrical converter
21 and an image sensor 23.

[0021] The optical-to-electrical converter 21 is disposed to
receive the auxiliary light, and is capable of converting the
auxiliary light into electricity. In this embodiment, the opti-
cal-to-electrical converter 21 is a solar cell. The image sensor
23 is coupled to the optical-to-electrical converter 21 to be
powered by the electricity therefrom, and is disposed for
generating an electrical stimulus signal associated with the
projected image. The electrical stimulus signal is for restoring
the patient’s vision.

[0022] In this embodiment, the retinal implant device 2
further includes an optical film 22 to be disposed between the
projecting device 1 and the optical sensor 23. The optical film
22 is capable of preventing passage therethrough of any aux-
iliary light incident thereupon, and permitting passage of the
projected image therethrough. In other words, the image sen-
sor 23, which is disposed behind the optical film 22, receives
the projected image that passes through the optical film 22 in
order to generate the electrical stimulus signal based on the
projected image. Ideally speaking, the image sensor 23 and
the optical film 22 are so sized that the image sensor 23
receives the complete projected image via the optical film 22
without receiving any auxiliary light. Since the auxiliary light
does not reach the image sensor 23, generation of additional
photocurrent and thus increase of power consumption and
reduction of image contrast can be prevented.

[0023] Herein, anillumination range of the projected image
and an illumination range of the auxiliary light overlap at least
in part, and the optical film 22 is to span the illumination range
of the projected image so as to prevent passage of any auxil-
iary light to the optical sensor 23. In this embodiment, the
illumination range of the auxiliary light is greater than and
covers the entire illumination range of the projected image,
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i.e., the projected image is completely overlapped by a por-
tion of the auxiliary light, while at least one other portion of
the auxiliary light can directly illuminate upon the optical-to-
electrical converter 21. In one implementation, as shown in
FIG. 3, the optical-to-electrical converter 21 surrounds the
image sensor 23 (i.e., the optical-to-electrical converter 21
and the image sensor 23 occupy different regions of the retinal
implant device 2), and is substantially not covered by the
optical film 22 so as to directly receive the auxiliary light and
attain high conversion efficiency.
[0024] Inview of the above, the embodiment of this inven-
tion uses the auxiliary light that is different in wavelength
from the projected image to supply power to the retinal
implant device 2 in a way that input of the optical sensor 23 is
substantially unaffected by the presence of the auxiliary light
$0 as to maintain image contrast while providing sufficient
power supply to theretinal implant device 2. The embodiment
of this invention further uses the optical film 22 as an addi-
tional measure to prevent the auxiliary light from interfering
with the input to the optical sensor 23.
[0025] 1t should be noted herein that in some instances of
this invention, the auxiliary light may emit in a manner that it
does not overlap with the project image and only illuminates
the optical-to-electrical converter 21, in which case the opti-
cal film 22 becomes non-essential. In addition, in other
instances of this invention, the image sensor 23 may be able to
have a low sensitivity to waves falling within the wavelength
range of the auxiliary light, such that even if the auxiliary light
overlaps with the projected image, and even if the optical film
22 is not present, the merits of this invention may still be
achieved.
[0026] While the present invention has been described in
connection with what is considered the most practical
embodiment, it is understood that this invention is not limited
1o the disclosed embodiment but is intended to cover various
arrangements included within the spirit and scope of the
broadest interpretation and equivalent arrangements.
1. An optical aid comprising:
a projecting device including
an image projector adapted for receiving an external
image, and outputting through optical projection a
projected image that is associated with the external
image, and
a light generator operable to emit an auxiliary light that
1s different in wavelength from the projected image;
and
a retinal implant device including
an optical-to-electrical converter to be disposed to
receive the auxiliary light, and capable of converting
the auxiliary light into electricity, and
an image sensor coupled to said optical-to-electrical
converter to be powered by the electricity therefrom,
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disposed to receive the projected image, and generat-
ing an electrical stimulus signal associated with the
projected image.

2. The optical aid of claim 1, further comprising an optical
film to be disposed between said projecting device and said
image sensor, and being capable of preventing passage there-
through of any auxiliary light incident thereupon, and permit-
ting passage of the projected image therethrough.

3. The optical aid of claim 2, wherein an illumination range
of the projected image and an illumination range of the aux-
iliary light overlap at least in part, and said optical film is to
span the illumination range of the projected image.

4. The optical aid of claim 3, wherein the illumination
range of the auxiliary light is greater than and covers the
illumination range of the projected image.

5. The optical aid of claim 2, wherein said optical-to-
electrical converter is substantially not covered by said opti-
cal film so as to receive the auxiliary light.

6. The optical aid of claim 1, wherein said image sensor is
surrounded by said optical-to-electrical converter.

7. The optical aid of claim 1, wherein the auxiliary light is
infrared light, and a wavelength range of the projected image
is different from that of the infrared light.

8. The optical aid of claim 1, wherein said optical-to-
electrical converter is a solar cell.

9. A retinal implant device for receiving an auxiliary light
and a projected image that differ from each other in wave-
length, said retinal implant device comprising:

an optical-to-electrical converter to be disposed to receive

the auxiliary light, and capable of converting the auxil-
iary light into electricity, and

an image sensor coupled to said optical-to-electrical con-

verter to be powered by the electricity therefrom, dis-
posed to receive the projected image, and generating an
electrical stimulus signal associated with the projected
image.

10. The retinal implant device of claim 9, further compris-
ing an optical film disposed in front of said image sensor, and
being capable of preventing passage therethrough of any aux-
iliary light incident thereupon, and permitting passage of the
projected image therethrough.

11. The retinal implant device of claim 10, wherein said
optical film is to span an illumination range of the projected
image, which overlaps at least in part with an illumination
range of the auxiliary light.

12. The optical aid of claim 10, wherein said optical-to-
electrical converter is substantially not covered by said opti-
cal film so as to receive the auxiliary light.

13. The retinal implant device of claim 9, wherein said
image sensor is surrounded by said optical-to-electrical con-
verter.

14. The retinal implant device of claim 9, wherein said
optical-to-electrical converter is a solar cell.
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