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Graphene has proved to be an outstanding material for the fabrication of            
biocompatible electrodes and multi electrode arrays (MEA). Motivated by their high           
sensitivity, low noise, scalability and stability in aqueous electrolyte, graphene based           
MEA have been used for the detection of relevant molecules and biomolecules as             
well as electrical cell signals, either in vivo or in vitro. Armed with these tools we are                 
now able to shed new light onto several diseases and pathologies. 
One particular field on which this technology can be useful is on the retinitis              
pigmentosa diagnosis. Retinitis pigmentosa is a degenerative disease that causes          
the loss of photoreceptor cells on the retina producing night blindness and a             
progressive loss of the visual field. Affecting 1 in 4000 people, retinitis pigmentosa             
has its onset in childhood, it is generally inherited from the progenitors and involves              
mutation in at least one of more than 50 identified genes. 
One of the possible diagnosis is to follow the degeneration performing           
electroretinography (ERG). This technique involves placing an electrode on the          
cornea, flashing the eye with light and recording the electrical signal produced by the              
retina. Usually, a metal electrode bended in a loop or a contact lens with attached               
wires are used. These types of electrodes mainly present two problems: discomfort            
produced by the rigid materials they are made of and the impossibility to measure              
signals from the whole cornea, since their opacity would block the light meant to              
stimulate the retina. Therefore, electrodes combining flexibility and transparency         
could provide an exceptional solution for ERG measurements. 
On this work we present the fabrication and characterization of such devices, as well              
as their use diagnosing retinitis pigmentosa on a P23H rat model. Despite its smaller              
size, transparency and flexibility, the graphene electrode performs admirably well,          
enabling the diagnosis of the disease as good as its bulkier, more uncomfortable             
gold counterpart. Furthermore, the graphene device shows better resolution when          
dealing with the high frequency components of the ERG signals. 
  

 
 
 
 
 
 
 
 

 


