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In this talk, | will present two kinds of electromechanical sensors developed in my group based on
graphene, a pressure and touch sensor, and a biosensor.

NEMS pressure sensor: Graphene is an ideal membrane material for nano-electro-mechanical
systems, combining low mass, high stiffness, high elasticity and high electrical conductivity. But large-
scale fabrication of suspended graphene membranes has posed a challenge due to defects and
wrinkles that occur during growth and transfer. We have developed a novel graphene-polymer
heterostructure membrane (GPHM) which retains much of the advantages of graphene in NEMS,
while providing 100% yield during fabrication processes, resulting in high performance and reliable
devices. | will demonstrate pressure and touch sensors based on this GPHM technology which
outperforms the current state of the art. We have recently demonstrated a route to integrating the
GPMH with industry-standard process MEMS fabrication. | will also discuss a new finite element
modelling package we have developed for the GPMH MEMS devices.

Biosensor: We have developed a graphene-enhanced quartz-crystal microbalance (G-QCM) chip for
biosensor applications. This G-QCM chip is coupled with an in-house open source QCM platform,
resulting in a low-cost, easy to use, high performance point of care diagnostic platform. We have
demonstrated various immunoassay applications for this platform. In one approach, we immobilise
antigens on the graphene surface to detect antibodies, in particular for membranous nephropathy, a
kidney disease. In another approach, we have immobilised nanobodies on the graphene surface to
detect proteins such as lysozyme. In both applications, the G-QCM sensor shows excellent sensitivity
and selectivity compared to industry standard techniques.
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