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Abstract

Temporal Lobe Epilepsy (TLE) is a chronic neurobagjidisorder, characterized by sudden, repeatedrand
sient central nervous system dysfunction. For beitelerstanding of TLE, bio-nanomodified microetede
arrays (MEA) are designed, for the achievementigiidguality simultaneous detection of glutamatenalg
(Glu) and multi-channel electrophysiological signacluding action potentials (spikes) and loceldipoten-
tials (LFPs). The MEA was fabricated by Micro-EleeMechanical System fabrication technology andell
cording sites were modified with platinum black agrarticles, the average impedance decreased by 8€a
times. Additionally, glutamate oxidase was also ifiredl for the detection of Glu. The average sewijtiof
the electrode in Glu solution was 1.999+0.032314/uM- um?*(n=3) and linearity was R=0.9986, with a good
selectivity of 97.82% for glutamate and effectiveding of other interferents. In the in-vivo expeents, the
MEA was subjected in hippocampus to electrophygipland Glu concentration detection. During seizures
the fire rate of spikes increases, and the intkespiterval is concentrated within 30ms. The amgkt of
LFPs increases by 3 times and the power incredbesGlu level (4.2@M, n=4) was obviously higher than
normal rats (2.24M, n=4). The MEA probe provides an advanced tootlie detection of dual-mode signals

in the research of neurological diseases.
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1. Introduction
Epilepsy is one of the most important central nasveystem disorder caused by abnormally high syn-
chronizing discharges of the brain neurons. Epyléps common chronic clinical syndrome in neurgjaand
approximately 1%~2% of people will have had onenare seizures during their life [1,2]. It is wedlcog-
nized that approximately one-quarter of epilepsgrigg-resistant epilepsy, and temporal lobe epjlép&E)
is one of the commonest drug-resistant epilep8ksILE is characterized by recurrent seizures thigfinate

from the hippocampus, amygdala or entorhinal corfaxtiepileptic drugs and surgery are the tradaion
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