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What are vision prostheses and how do they work?

Vision prostheses, also known as “bionic eyes”, are electronic devices which are
implanted into the eye or brain to provide some basic vision to people with severe
vision loss. The implants can be put into the eye (on top of, in between, or behind
the retina), onto the optic nerve between the eye and brain, or directly into the
brain.

In a healthy reting, the photoreceptor cells convert the light entering the eye into
electrical impulses, which then travel along the optic nerve to the brain. In inherited
retinal diseases, the photoreceptor cells are damaged, but the connecting nerves
stay relatively intact Y This means that a vision prosthesis can replace the function
of the photoreceptor cells, hence returning some basic visual cues.

Whilst all devices have different design features, the similarities are:

e The user will wear a pair of glasses with a small camera embedded into the
frame

e The camera will capture images of the person’s surroundings, which are then
translated into electrical signals by a small processing unit (around the size of a
smart phone)

e The electrical signals are sent to the implant in the eye or brain, which then
stimulates the rest of the visual pathway to give perceptions of light (also
known as phosphenes)

At this stage of development, the devices provide small spots of light only, which
the user can interpret to help them identify objects or people. The vision provided is
not like normal sight, but with clever software programming and training, can be
very helpful in everyday life.

Global developments
There are currently over 40 research groups around the world developing vision
prostheses, with most focusing on retinal implants.

To date, there have been three vision prostheses that have received regulatory
approval and been available for purchase by patients.
e The Argus Il implant by Second Sight (USA)? has had the widest reach, with over
350 people receiving the device. The company has now been acquired by
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another, who is working on a broader range of medical devices, and there have
been no recent updates from their vision prosthesis work.

e The other two devices which have received regulatory approval are the IRIS
device from Pixium Vision (France), and the Alpha AMS from Retina Implant AG
(Germany) @) but neither of these are currently available.

As of December 2023, there are no vision prostheses on the market.
For a thorough review of the devices that have been used in clinical trials, please
see this paper.

Vision prostheses development in Australia

Australia is a significant contributor to the field of vision prostheses globally. After
significant federal government funding for bionic eye research in 2009, four
separate programs have developed. Retina Australia was also a proud supporter of
this research, providing grants to a number of the scientists in the early years of the
program.

1. Bionic Vision Technologies (BVT)

e Arising from research from the Bionic Vision Australia consortium (Centre for Eye
Research Australia, the University of Melbourne, the Bionics Institute, the
University of New South Wales and NICTA), this company is commercialising a
suprachoroidal prosthesis, which is implanted behind the blood vessels at the
very back of the eye.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7198351/
https://bionicvis.com/
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¢ Led by surgeon Associate Professor Penny Allen at the Centre for Eye Research
Australia, seven Victorians have been implanted with this device in two clinical
trials (2012 and 2018).

e BVT are currently preparing for an international clinical trial.

¢ Retina Australia has been proud to fund this group with the following grants:

o Improving real-world mobility and assessing long-term safety outcomes
with a retinal prosthesis (“Bionic Eye”), Associate Professor Penelope Allen —
Centre for Eye Research Australia, Melbourne $39,862 (2022)

o Validation of novel outcome measures for use in vision restoration clinical
trials, Associate Professor Lauren Ayton — Centre for Eye Research Australiq,
Melbourne $39,630 (2014)

2. Phoenix 99
e Another project that came from the initial Australian government funding was
the Phoenix 99 suprachoroidal implant. This research program is based in
Sydney, (University of Sydney and the University of New South Wales) and is
currently developing new technologies involving carbon penetrating electrodes.
¢ Retina Australia has been proud to fund this group with the following grants:

o Improving the global acceptance of retinal prostheses: Assessing the
influence of different stages of retinal degeneration on selective activation of
retinal ganglion cells, Scientia Professor Nigel Lovell — University of New South
Wales, Sydney $39,900 (2019)

o Evaluation of electrical stimulation strategies for selective activation of
neurons by a retinal prosthesis, Scientia Professor Nigel Lovell — University of
NSW, Sydney $39,405 (2015)

o Functional optical imaging of the cat visual cortex in response to electrical
stimulation of the retina, Professor Nigel Lovell — University of New South
Wales, Sydney $30,000 (2006)

3.iBionics
e During the Bionic Vision Australia research program, engineers and material
scientists from the University of Melbourne also developed an epiretinal implant
(which is implanted on the top of the retina), which is made of diamond.
e As of 2023, this device is being developed through an Australia-Canada
collaboration, called iBionics.


https://retinaaustralia.com.au/research-project/improving-real-world-mobility-and-assessing-long-term-safety-outcomes-with-a-retinal-prosthesis-bionic-eye/
https://retinaaustralia.com.au/research-project/validation-of-novel-outcome-measures-for-use-in-vision-restoration-clinical-trials/
https://www.sydney.edu.au/news-opinion/news/2021/12/01/bionic-eye-study-paves-the-way-towards-human-trials.html
https://retinaaustralia.com.au/research-project/improving-the-global-acceptance-of-retinal-prostheses-assessing-the-influence-of-different-stages-of-retinal-degeneration-on-selective-activation-of-retinal-ganglion-cells/
https://retinaaustralia.com.au/research-project/evaluation-of-electrical-stimulation-strategies-for-selective-activation-of-neurons-by-a-retinal-prosthesis/
https://retinaaustralia.com.au/research-project/functional-optical-imaging-of-the-cat-visual-cortex-in-response-to-electrical-stimulation-of-the-retina/
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4. Monash Vision Group
* The other device that was originally developed through the 2009 federal
government funding was a cortical (brain) prosthesis from Monash Vision
Group. This team have since been awarded funding from the Medical Research
Future Fund and are currently working towards their first-in-human clinical trial.
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Disclaimer

While every reasonable care has been taken in the preparation of the information on this publication, it is for general information only. We
advise that medical advice should always be sought from a qualified doctor or eye health care professional who can determine your
individual medical needs. Retina Australia makes no guarantee or warrant of any kind, either implied or expressed that the information
provided in this publication is accurate, suitable or relevant for your purposes or without errors or omissions. Retina Australia does not accept
responsibility and cannot be liable for any error or omission in information contained in this publication or for any loss or damages arising
from its provision or use, nor from any access to it. This publication may contain links to other websites that are not under Retina Australia’s
control. Retina Australia is not responsible or liable for the contents of any of the links in this publication to other websites, and inclusion of a
link does not imply any endorsement or association by Retina Australia with the site or any goods or services provided by the website or its
operators.

Contact Retina Australia

info@retinaaustralia.com.au
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https://www.monash.edu/bioniceye
https://www.monash.edu/bioniceye

