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• A prosthetic eye or bionic eye, is a 
technological device that aims to 
restore basic vision to people 
suffering degenerative blinding 
diseases.

• Most sight loss is caused by 
problems with the retina such as 
retinitis pigmentosa or age related 
macular degeneration.

• More than 20 million people around 
the world are blind or at risk of 
blindness due to these retinal 
diseases. Typically they destroy the 
light-sensitive photoreceptors 
(absorbers of visible light radiation) 
in the retina, but leave nerve 
connections to the brain intact.

Diagram of difference between 
normal eye and retinitis

 pigmentosa affected eye



• By replacing these photoreceptors with artificial ones, it is 
hoped that some level of sight can be restored.

• To date, results have been disappointing. Although some 
sight can be restored, serious visual impairment still remains.

• However, recently design breakthroughs have been made 
and people around the world can begin to hope that their 
problems can be solved.

• Other treatments can be used to help with the degenerative 
diseases such as certain drugs, but these will only slow 
down the process of loosing sight. For most, their main hope 
lies in prosthetic devices.



1. Light enters the eye through the cornea, the clear transparent front who's 
refractive power bends the light in such a way that it can pass freely 
through the pupil. 

2. The pupil is in the middle of the iris (the coloured part of our eye). The iris 
is like a camera shutter, it has the ability to enlarge or shrink depending on 
how much light is coming through. The pupil adjusts in size to control the 
intensity of light, that in turn, hits the eye’s internal lens.

3. Just like the lens of a camera, the lens of the eye focuses the light. The 
lens changes shape to focus on light reflecting from near or distant 
objects.

4. This focused light now beams through the centre of the eye. The light is 
bathed in moisture, in a clear jelly like substance known as the vitreous. 
Surrounding the vitreous is the retina.



5. Light reaches its final destination in the photoreceptors of the retina. The 
retina is the inner lining of the back of the eye. It's like a movie screen or 
the film of a camera. The focused light is projected onto its flat, smooth 
surface. There are two kinds of photoreceptors: rods and cones. These 
specialized nerve endings convert the light into electro-chemical 
impulses, a sort of code that the brain can understand.   

6. The code from the photoreceptors travels along nerve fibres to a nerve 
bundle which exits at the back of the eye, known as the optic nerve. The 
optic nerve sends the code to the visual centre in the back of the brain. 

Now light has been reflected from an object, has entered the eye, been 
focused, converted into electro-chemical signals, delivered to the brain 

and interpreted or "seen" as an image. 
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 back of brain
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• Bionic Vision Australia is a national association of researchers working together 
to create and learn about bionic vision.

• Bionic Vision Australia’s designs are similar in structure to ones around the world 
being used, prototyped and created

• There are two systems being created by them:  The wide-view device and the 
high-acuity device. They are both retinal-implant bionic eyes, working by 
stimulating the perception of light in a patient.

• To benefit from this technology, patients need to have a functional optic nerve, as 
well as some intact retinal cells. The two medical conditions that this technology 
aims to address are retinitis pigmentosa and age-related macular degeneration.
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1. A camera attached to a pair of glasses captures an image of what 
a person would normally see and transmits it as data to a 
processing unit on the patients body.

2. The data is processed and sent to an implanted transceiver in the 
cochlea of the patients ear via an external wire.

3. This implant then transmits the data as high frequency radio wave 
signals to a microchip implanted in the patients retina.



4. The chip mimics the job of the photoreceptors in the retina, by 
using electrodes to create electrical impulse patterns (in this 
case, out of the radio wave’s data) which the circuitry of the 
photoreceptors usually produce from the light waves. Each 
pattern matches up with different things a person views. 

5. This impulse code is sent to the nerve fibres at the back of the 
eye by the still living  output cells at the back of the retina.

6. From here it goes back to normal procedure and the impulses 
the nerve fibres received are sent up the optic nerve to the 
part of the brain responsible for processing the impulses and 
giving us an image to view. 
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• The high acuity device is similar to the wide view device. The difference is, where 
the wide view device sends the images taken by the camera to a processing unit 
and then a cochlear implant and then onto the chip in the eye via radio waves, the 
high acuity device sends the images data wirelessly by the same high frequency 
radio waves straight to a combined processing and stimulation device near the 
retina.

• The wide view device will use 98 electrodes in the eye implant which will allow the 
patient to see and move around large objects such as cars, buildings and tables 
and chairs. It is hoped to be first tested on patients in 2013.

• The high acuity deceive, however, will be more advanced in both it's structure and 
capabilities, using 1024 electrodes in the eye implant, giving more detailed vision 
which will make recognising faces and reading large print possible for the patient. 
This device will come out a bit after its big brother, hoping to feature in 2014.
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• Bionic vision is still in its infancy but everyday we come closer to creating 
smarter and more effective designs. Maybe one day we may be able to replicate 
the eye itself! 

• Recently a code was cracked by researchers at Cornell University in New York, 
that holds hope in restoring near-normal sight. The code consists of using 
specific patterns of the electrical impulses created by the electrodes in the 
device to almost give normal vision to the patient. The image below was actually 
created by a professor at Cornell University, called Sheila Nirenberg, as part of a 
lecture she gave on the bionic eye and the code they had cracked. You can view 
it at www.ted.com.

• At the moment a person using a retinal implant to see won't experience vision in 
the same way that a person with a healthy eye does. It will be quite basic to start 
with and they will need training to adapt to the implant. Most prosthetic devices 
around at the moment, have only basic light detectors implanted in the eye.
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• Argus II, manufactured by Second Sight Medical Products Inc. is among few 
devices using electrical impulses to have received marketing approval. The 
device consists of 60 electrodes and came into commercial use in Europe in 
2011 and an application for use in the US is pending. 

• A device was recently prototyped in Australia, on Dianne Ashworth at the 
Bionics Institute in East Melbourne. It is an early prototype, sort of ‘pre-bionic 
eye’, made by Bionic Vision Australia, using 24 electrodes. When turned on 
she quoted, “All of a sudden I could see a little flash ... it was amazing. Every 
time there was stimulation there was a different shape that appeared in front of 
my eye.“ Feedback from Ms Ashworth will allow researchers to develop a 
vision processor so they can build images using flashes of light.




Ms Ashworth at the Bionics 
Institute in East Melbourne




• Imagine if one day a prosthetic retina with a higher 

resolution than that of flesh-and-blood counterpart 
is made. You might be able hit a button to digitally 
zoom in with your eyes — or even, just think about 
zooming in.

• Hopefully, at some point, with enough research 
and knowledge under our belt, we might begin to 
unravel the human brain’s overarching 
communication codecs. The age of bionics is 
closing in!

•  In conclusion, an idea that was once something of 
movies such as Star Gate or similar, is now totally 
practical and if we continue to develop these ideas 
we may find sci-fi not so far away after all!





Anything is possible…
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