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This work was consisted of 3 projects; (i) glucose biosensor (Il) oxygen
biosensor, and (lll) biofuel cells development.

(I) Glucose biosensor based on the deposition of biocatalytic activity of glucose
oxidase (GOx) with the electrochemical properties of carbon nanotubes (CNT) and
ferric/ferrocyanide on gold nanoparticles (AuNP) (GOx/Fe' Fe' (CN)J/AuNP/CNT/GCE)
for determination of glucose is described. Amperometric techniques was used for testing
applied potential and it was found that the +0.0 V was the appropriate operational
potential. The biosensor gave a detection limit of 7.80 uM with the linearity in the range
of 10 uM to 13 mM of glucose and life time 12 times.

(I) The O, reduction based on the deposition of biocatalytic activity of billirubin
oxidase (BOD) and the electrochemical properties of carbon nanotube (CNT) and gold
nanoparticles (AuNP) on the surface of glassy carbon electrode for oxygen biosensor.
The six modified/unmodified electrodes comprising of Bare GCE, BOD/GCE, CNT/GCE,
BOD/AuNP/GCE, AuNP/CNT/GCE, and BOD/AuNP/CNT/GCE were fabricated. The
results from cyclic voltammetry and chronoamperometry showed that the current on the
BOD/AuUNP/CNT/GCE was gave the highest current than others. The applied potential
was suitable at -0.4 V. The biosensor was comparative to the commercial O, sensor for
O, detection in natural water at 95% confidence level of student’s t-test.

(111 A biofuel cell, consisting of two of 1 square centimeter carbon electrodes
assembled after the modification of the gold nanoparticles/carbon nanotube is
constructed and operating at the room temperature. An anode of the biofuel cell was
immobilized with glucose oxidase (GOx), while a cathode was immobilized with bilirubin
oxidase (BOD). The maximum current of this biofuel cell was 90.54 mA with a
maximum cell voltage of 43.56 mV and with a maximum power of 3.94 mW.
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