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1. Synthesis protocol of Fe;04-GO nanocomposite

—_—

0.2g FeCl; 6H,0 + 0.4g
FeCl, 4H,0 Sonicated for 30
(Dissolved in 50 ml mins
H,0)
Add 0.5g GO
Beaker with 50ml de-
ionised water
— Washed + dried at 80 °C /
\ /‘ +
\\.,,_ _,.// / pH adjusted to 10 using
Fe;0,-GO powder — ammonium solution (25%)
obtained after grinding Stirred for 5 hrs

Figure S1: Schematic representation of synthesis protocol of Fe;04-GO composite



SUPPORTING INFORMATION

2. Stress Analysis on Microneedle
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Figure S2: Microneedle insertion force analysis using the Fusion 360 simulation approach.

3. Structural Characterization

3.1. FTIR Spectrum
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Figure S3: FTIR Spectrum of GO and Fe;04-GO
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3.2. XRD Analysis

GO

Intensity (a.u.)

20 40 60 80
20 (Degree)

Figure S4: Powder XRD Spectrum of GO and Fe;04-GO

4. Electrochemical Optimizations
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Figure S5: Optimization of Fe;04-GO dissolved in chitosan and ethanol and corresponding
current values obtained from cyclic voltammetry with potential applied from -0.2 V to 0.9 V

at scan rate of 100 mVs-!.
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5. Electrode-Electrolyte Interface studies-Scan Rate Effect
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Figure S6: A] Effect of Scan Rate (10-100 mVs-') on Cyclic Voltammetry of CP/Fe;0;-
GO/Chi in 10mM Kj;[Fe(CN)g] + 0.1M KCI solution and.B] Plot of anodic (ip,) and cathodic

peak (i) currents vs. scan rate.
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Figure S7: A] CV responses of Scan rate (0.01 V/s to 0.1V/s) Vs Applied potential in presence
of 50 uM DA, B] Calibration plot of square root of scan rate Vs peak current



SUPPORTING INFORMATION

A] 0.21 B]
R’=0.9615 R? = 0.9920
y = 0.0004x+0.1572 y = 0.0025x+0.0924
0.3
> 0.18- >
— ~ 0.2-
o o
L L
. 0.1-
0.15 r r T T
40 80 40 80
Scan Rate / mVs™ Scan Rate / mVs™
c] 0.21 D]
R®=0.9727 R? = 0.8831 =
v =0.0199x+0.1075 u y = 0.1%-0.1489 n
0.3
>
~_ 0.2
L
0.1

3 4

In(Scan Rate) / mVs”

In(Scan Rate) / mVs™

Figure S8: A] Plot of peak potential vs scan rate for 50 uM DA in, C] Calibration plot of peak
potential Vs In of scan rate of PBS CP/Fe;04-GO/Chi electrode, B] Calibration plot of peak
potential Vs scan rate and D] Peak potential Vs In(Scan rate) in PBS containing 50 uM of
working electrode modified with GO.
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6. Electroanalytical Performance of Microneedle Sensor towards

Dopamine:
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Figure S9: DPV responses of the microneedle sensor towards DA in the concentration range
of 9 uM to 17 uM (in 0.1 M PBS) and linear plot between analyte concentration in uM (inset)
and 1/pA is provided in the inset.



