
Restoring Sight to the Blind
Livermore scientists have developed the first long-term retinal 
prosthesis that can function for years inside the harsh biological 
environment of the eye. The device, called an artificial retina, uses 
application-specific integrated circuits for transforming digital images 
from a camera into electric signals in the eye that the brain can use 
to create a visual image.

Seeing Results

In ongoing clinical trials, human subjects using the artificial retina 
successfully identified the position and approximate size of objects, 
and detected movement of nearby objects and people. The artificial 
retina is the only retinal stimulator in large-scale, long-term clinical 
trials. The device has a fully portable external system, and the 
implant can withstand daily use for many years. The artificial retina 
with its metal–ceramic biocompatible electronics package  
is designed to last more than five years with daily use. 

Foresight

Additional research and development will produce artificial retinas 
with more than 1,000 electrodes, which potentially will allow patients 
to recognize faces and to read. Technology used in the artificial 
retina could conceivably to be adapted to help patients with spinal 
cord injuries, Parkinson’s disease, deafness, and many other 

neurological disorders. 
The same microelectronic 
system may also be modified 
to interface with other cell 
types such as plants and 
bacteria, which means it 
could ultimately be used 
for a variety of applications 
including environmental 
cleanup and countering 
bioterrorism.
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The artificial retina can function for years inside the harsh biological 
environment of the eye.
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