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1. SEM images of a bare 25 μm-diameter Au microelectrode

Figure S1. Typical SEM images of the bare 25 μm-diameter Au microelectrode. 
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2. Optimization of EASA condition

The mesoporous silica thin film was modified on the surface of Au microelectrode by EASA method. We optimized the 
electrodeposition procedure at Au microelectrodes based on the electrochemical responses of ion (Ru(NH3)6

3+) permeability 
across the fabricated mesoporous silica thin film and the detailed results are shown as below. Three different potentials (－2.0, 
－2.2 and －2.5 V) with three different deposition times (2, 5, and 10 s) were investigated and the obtained modified Au 
microelectrodes were utilized to evaluate the ion permselectivity by voltammetric measurement in 0.5 mM Ru(NH3)6Cl3 
aqueous solution with 0.1 M KCl. Overall, the modified electrodes prepared at －2.2 V for 5 second exhibited the most 
significant enhancement of Ru(NH3)6

3+ reduction after surfactant removal  (Figure e) with decent ion blockage before 
surfactant removal (Figure e). These Figures are now included in the Supporting Information.

Figure S2. Cyclic voltammetries of 0.5 mM Ru(NH3)6Cl3  in 0.1 M KCl aqueous solution at the bare (black curves), and mesoporous silica 
thin film modified (red curves: before template surfactant removal; blue curves: after template surfactant removal) 25 μm-diameter Au 
microelectrode in different EASA conditions. Scan rate: 50 mV/s.
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3. Optical microscope and SEM images of modified Au microelectrode

In Figure S3 (a) and (c), the bare Au microelectrode shows evident mechanical scratch left from electrode polishing. In 
Figure S3 (b) and (d), the modified Au microelectrode shows the presence of thin film on the Au surface and the absence of 
mechanical scratch after electrodeposition.

Figure S3. Optical microscope images of (a) bare and (b) mesoporous silica thin film modified 25 μm-diameter Au microelectrode; SEM 
images of (c) bare and (d) mesoporous silica thin film modified 25 μm-diameter Au microelectrode.
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4. The effect of DA accumulation time

Prior to the detection of dopamine, it is crucial to consider its accumulation within the silica films. DPV peak currents were 
measured across various accumulation times to assess this factor. Equilibrium in the peak current is achieved at 30 seconds 
indicates that an accumulation time of 30 seconds is optimal for achieving reliable detection results.

Figure S4. DPV peak currents measured with a mesoporous silica thin film modified 25 μm-diameter Au microelectrode towards DA (10 
μM) in 0.1 M PBS buffer (pH = 7.0) at different accumulation time.
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5. Comparison of present dopamine sensors with others

Table S1. Comparison of the performance of past and present dopamine sensors.

ITO: indium tin oxide; TMAC–SMCs/ITO: silica mesochannels and N-Trimethoxy silylpropyl-N,N,N-trimethylammonium chloride 
modified ITO; Au/L-Cys/ITO: L-Cysteine self-assembled gold nanoparticles modified ITO; NGr-20/ITO: N-graphene films modified ITO; 
(PDA-AuNP)3/ITO: Polydopamine and gold nanoparticles modified ITO; GCE: glassy carbon electrode; OPEDOT–AuNPs–ERGO/GCE: 
overoxidized poly(3,4-ethylenedioxythiophene), gold nanoparticles, and electrochemically reduced graphene oxide modified GCE; PTGCE: 
poly(2,4,6-trihydroxybenzaldehyde) film modified GCE; NiFe2O4-AC/GCE: NiFe2O4 nanoparticles-decorated activated carbon 
nanocomposite modified GCE; CoNi-MOF@ERGO/GCE: CoNi-MOF and electrochemically reduced graphene oxide modified G.
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Electrode Method Linear range 

(μM)

Detection Limit 

(μM)

Reference

TMAC–SMCs/ITO DPV 20 - 226 9.0 [1]

Au/L-Cys/ITO DPV 2.0 - 400 0.60 [2]

NGr-20/ITO DPV 4.0 - 40 0.65 [3]

(PDA-AuNP)3/ITO DPV 0.20 - 8.0 0.06 [4]

OPEDOT–AuNPs–

ERGO/GCE

SWV 4.0 - 100 1.0 [5]

PTGCE SWV 0.70 - 19.48 0.64 [6]

NiFe2O4-AC/GCE DPV 5.0 - 100 0.40 [7]

CoNi-

MOF@ERGO/GCE

DPV 0.10 - 400 0.086 [8]

This work DPV 0.50 - 30 0.084 /


