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ABSTRACT

A promising acetylcholine biosensor based on graphene-PEDOT:PSS (GR-
PEDOT:PSS) bienzyme, choline oxidase (ChOx) and acetylcholine esterase (AChE), a
modified electrode was successfully fabricated. GR-PEDOT:PSS and MWCNT were
selected for electrode modification. The sensitivity of H,O, detection at 0.7V vs
Ag/AgCl, based on bare SPE, MWCNT/SPE and GR-PEDOT:PSS/SPE was 6.2
nA/mM, 2.038 pA/mM, and 13.29 pA/mM, respectively. GR-PEDOT:PSS/SPE
exhibited the highest sensitivity. ChOx and AChE in the optimized loading ratio were
immobilized on GR-PEDOT:PSS/SPE by the 10% glutaraldehyde (GA) vapor cross-
linked for 8 minutes. 1% Nafion was coated on the outermost layer of AChE-
ChOx/GR-PEDOT:PSS/SPE as a protective film. A new design of electrode, 22 mm in
length and 12 mm in width, consisted of a working electrode (WE), a counter electrode
(CE) and Ag/AgCl reference electrode (RE) on single piece. It was offered to integrate
with the microchannel which was made of transparent polypropylene (PP) plastic
sheet. In order to fabricate microfluidic chip, the PP channel was adjoined on the
electrode surface by adhesive tape. These microfluidic biosensor chip was cost-
effective and easy to use. Moreover, the fabrication procedure was easy and simple.
The acetylcholine biosensor modified microfluidic chip platform showed the limit of
detection, linearity and sensitivity as 10 uM, 10 pM to 750 uM (R? = 0.989), and
430.76 nA/mM, respectively.
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