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ABSTRACT

The extensive knowledge and understanding regarding nanofiber through the
electrospinning method has empower revolutionary of polymeric composites to be
utilized for glucose sensor application. As compared to customary drop-casting method
used to modify electrode surface, electrospun fibers score more points. This is the
starting point of this research, modifying electrode structure using electrospinning.
Nanofibers enable porous structure which lead to high surface to volume ratio. Apart
from that, nanofibers allow diffusion of analytes with minimal resistance and improve
electron transfer by having great capacity for electron to transport. However, little
attempt is made to study the correlation between the effect of electrospinning solution
parameter on fiber morphology and how the fiber morphology difference affect the
performance of sensor. From this perspective, the first part of this thesis focused on the
manipulation of electrospinning solution concentration and resulted electrospun fiber
morphology. The polymer used for the first part of this research was polyacrylic acid
(PAA). Understanding the electrospun fiber morphology effect on its conductivity
enables the correct PAA concentration selection to ensure the best sensor performance.
PAA electrospun fiber was not viable to be directly applied for sensor application as
the fiber structure cannot be retained if immersed in water. Thus, PAN solution at 9.5
wt% is introduced to optimal 6% (wt) PAA solution prior to electrospinning to render
the fiber from insoluble in water. Three volume ratios of PAA/PAN were manipulated
to select appropriate formulation for the best conductivity. The results showed that
PAA/PAN at ratio 6:4 has the best conductivity. The noble metal gold in nano-sized
(AuNPs) was employed in this research to increase the sensing element. The
performance of sensor is related to surface area for analyte to adhere at active site. The
electrochemically active surface area (ECSA) of an electrode is highly dependent on
the nano-structured particles to generate high currents. Thus, adoption of AuNPs
increased the sensitivity of sensor as it creates better electron transfer media and add
more active sites. An electrochemical sensor consisting of a screen-printed carbon
electrode (SPCE) modified with electrospun polyacrylic acid/ polyacrylonitrile and
AuNPs (PAA/PAN/AuNPs) was developed for the non-enzymatic determination of
glucose. To achieve the optimal electrocatalytic oxidation of glucose, the pH,
deposition potential and deposition time were optimized using differential pulse
voltammetry (DPV). Under the optimal conditions; pH:10, deposition potential: -0.35
V and deposition potential: 210 s calibration curves were made at which the sensor had
a detection limit of 1.52 uM, sensitivity of 1071.1 pA cm?mM™!. Two linear ranges
which are 2 to 10 Mp and 2 mM to 16 mM were constructed. The modification made
the device compact, low cost and reliable non-enzymatic glucose sensor. The modified
SPCE was successfully used for the sensing of glucose.
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