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Graphene biochip for multiplex biomarker detection 

Graphene is a 2D material with unique electrical and mechanical properties. Graphene devices and sensors promise to be a 
disruptive technology in next generation electronics and sensors - due to graphene’s exceptional electronic properties and 

aptitude for chemical modification. Novel graphene sensor technology used to develop sensors, based on chemically functionalized 
graphene microchannels and their application in lab-on-chip POC (Point-of-Care) diagnostics will be presented. Several 
different chemical functionalization methods for graphene have been evaluated and used in sensing applications of graphene, 
electrochemical and CHEMFET sensors. Direct and indirect (using a modification of an adsorbed layer or polymer film on top 
of the graphene) functionalization techniques including diazotisation, aminosilane chemistry and non-covalent functionalization 
methods will be reviewed. Surface amine chemistry has been used to modify graphene in order to attach "bioreceptor" molecules, 
capable of specific and selective detection of target biomarkers. The technology is now being applied to detect biomarkers related 
to cardiac disease and Alzeimers Disease. Changes in the current-voltage characteristics of the graphene sensors are used to 
detect proteins. There are several advantages of graphene sensors over alternative sensor platforms such as carbon nanotubes 
(CNTs) or silicon nanowires (SiNWs), including easier processing and greater sensitivity. The main benefits of graphene for 
sensing applications will be highlighted in a comparison with other materials. Finally, the integration of graphene sensors into 
packaging and microfluidics will be presented. Important considerations for processing of samples using microfluidics/lab-on-
chip technology and the challenges in developing multiplex sensors will be presented.

Figure 1: Illustration of a graphene immuno biosensor, consisting of a functionalized graphene channel between metal electrodes
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