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S1. Designed size of and photograph of the disposable sensor

Fig. S1. A) Designed size of the ITO electrode and paper cover for the sensor; B) Photograph of 

the SANs-ECL sensor



S2. Morphology of the SANs membranes

Fig. S2. Morphology of the SANs membranes. A) TEM image shows the integrity of the SANs 

membranes. The white pores structure reveals the vertically aligned nanochannels (scale bar is 100 

nm). B) SEM image shows the SANs membrane is above the indium tin oxide sputtered glass 

(scale bar is 200 nm).



S3. Chemical structure of nicotine and Ru(bpy)3Cl2

Fig. S3. Chemical structure of (A) nicotine and (B) Ru(bpy)3Cl2



S4. Optimization of ECL Detection conditions

Fig. S4. Optimization of ECL detection conditions. (A) detection time, and (B) enrichment times.



S5. Analytical results for nicotine in nicotine products

Table S1. Analytical results for nicotine in commercial products

Sample Fitting equation Dynamic range (M) LOD (nM) R2

Cigarette Y=1455.57+2503.73X 0.10-15.00 41.52 0.99 
E-cigarette Y=466.33+2314.70X 0.10-15.00 45.78 0.98 

Nicotine gum Y=319.37+2470.22X 0.10-15.00 63.88 0.98 
Nicotine lozenge Y=557.54+2414.64X 0.10-15.00 27.82 0.99 



S6. Comparison of analytical performance of the disposable sensor with other 

methods

Table S2. Comparison of analytical performance of the disposable sensor with other methods

Analyte Method Dynamic range (M)
LOD/LLOQa 

(nM)
Ref.

BSA-PoPD electrode 1.83  10-4 1.01  103 5.50  10-2 1
Nano-TiO2 sensor 2.00 540.00 13.40 2
Pt DEN ITOs 100.00 69.00 3
GC/MS Not applicable 2.77103 4
LC−MS/MS 0.10 –10.16 101.71a 5

Nicotine

SANs-ECL sensor 0.10 15.00 27.82 This work

BSA-PoPD electrode, bovine serum albumin and poly-o-phenylenediamine film 

modified electrode; Pt DEN ITOs, Pt dendrimer-encapsulated nanoparticles on indium 

tin oxide electrodes; GC/MS, gas chromatography/mass spectrometry; LC-MS/MS, 

liquid chromatography-mass spectrometry/mass spectrometry.
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