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Figure S1.  EIS equivalent circuit fittings for the MN redox sensor at different stages of 

development. 

 

(a) CNT/CNC Microneedle 
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(b) PANI@CNT/CNC Microneedle 

 

 

(c) MN redox sensor 

 

 

Figure S2. Representative overlapped CVs showing the MN redox sensor electrochemical 

response to (a) PBS blank, king mushroom extract, and 1.43 x 103 ng/mL ascorbic acid (A.A); 

and (b) PBS blank, fresh brewed coffee, and 1.08 x 104 ng/mL gallic acid (G.A) during standard 

addition analysis. 

 



3 
 

 

Figure S3. (a) Representative overlapped CVs showing the MN redox sensor electrochemical 

response to 999 – 1.09 x 104 ng/mL gallic acid, and resulting (b) cathodic Δcapacitance; and (c) 

ΔEc vs.  gallic acid concentration plots obtained using the MN redox sensor. 
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Figure S4. Representative overlapped CVs showing the MN redox sensor electrochemical 

response to PBS blank, day-1 fish homogenate, day-5 fish homogenate, and 892 ng/mL of 

putrescine during standard addition analysis. 

 


