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Figure S1. EIS characterization of sensor fabrication. Nyquist plot showing the changes in R« for
each step involved in the glucose sensor fabrication. Z’ and Z” represent the real and imaginary part
of measured impedance.

Electrochemical characterization of the developed glucose biosensor was additionaly
studied using EIS in 5 mM potassium ferro/ferricyanide in 0.1 mM KCI by applying 10
mV potential from 0.1 Hz to 1 MHz. EIS is highly sensitive to interfacial changes occuring
at the electrode/electrolyte surfaces, and hence can provide comprehensive insight to
performance and characteristics of the glucose biosensor during the different steps
involved in its fabrication. As indicated by the Nyquist plots shown in Figure S1, the bare
electrode has has a single semicircular region and the smallest charge transfer resistance
(Ret). After coating the electrode surface with the nanocomposite , the plot shows two
semicircles and an increase in Re which is indicative of modification of electrode surfaces
with prGOx/BSA/GA. However, Ret decreases slightly when NH»-Fc is covalently coupled
to nanocomposite coating, which can be attributed to reduced electroactive behavior of
NH-z-Fc in presence of ferro/ferricyanide. Subsequently, the formation of enzyme layer
further decreased R« owing to negatively charged glucose oxidase. These results confirm
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successful fabrication of the glucose sensor with the properties described in the main body
of this report.
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Figure S2. Stability of glucose detection over the span of 60 minutes in ImM glucose. Bar plot
and the dotted line represents average current response obtained every 10 and over 60 minutes,
respectively.

The stability of described glucose sensor was evaluated over 60 min in presence of 1
mM glucose concentration. A fresh glucose solution was added every 10 min to account
for glucose concentration decay over time as the measurements are conducted under static
flow conditions, and averaged amperometric current response over each 10 min window.
This approach aimed to demonstrate sensor stability over time, with observed signal loss
being <10% which can be attributed to sensor drift.
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Figure S3. The calibration curve of glucose standard solutions using colorimetric assay. Linear
regression analysis: y =9.1417x with an R? of 0.9967, demonstrating a strong correlation between the
variables.

A glucose colorimetric assay was performed to determine the glucose concentration
in our plasma and saliva samples. A calibration curve was constructed using a series of
standard glucose solutions with known concentrations. Each standard solution was sub-
jected to the same colorimetric assay, and the resulting absorbance values were recorded
at 540 nm. The absorbance values were then plotted against the known glucose concen-
trations to create the calibration curve. A linear relationship between the glucose concen-
tration and the absorbance values was observed, as demonstrated by the calibration curve.
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By measuring the absorbance of our experimental samples and referencing the curve, we
were able to determine their respective glucose concentrations.



