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The development of inexpensive and simple analytical tools is of practical significance for biological 

sample analysis. This work developed a simple and cost-effective electrochemical sensor that was 

covered with filter paper and modified by multi-walled carbon nanotubes (MWCNTs) for selective and 

sensitive dopamine (DA) detection in animal tissue extracts. We extracted animal tissue samples with 

an acidified n-butanol (1 ml/g) homogenate in an ice bath suitable for electrochemical detection. A DA 

response is received at a very low potential (0.43 V vs. Ag/AgCl) and is not affected by noradrenaline 

(NE) or 5-hydroxytryptamine (5-HT). We also investigated the correlation between analytical signals 

and the amount of assembled MWCNTs, as well as with the electrode area. The amperometric reaction 

to DA is found to be linear in a concentration range of 2.5×10-8 M to 1×10-5 M, with a 5 nM detection 

limit (signal-to-noise ratio of 3) under optimized experimental conditions. The method was further 

applied to quantify DA in the brain and tendon tissues of rats. The new method proposed is inexpensive, 

simple, and rapid compared to those of other conventional methods. It is pertinent to note that the sensor 

is a disposable, single-use sensor; thus, for every experiment, the electrode is prepared “as new”. We 

presume that this approach is an effective mode for quantifying DA, which has great potential for future 

diagnostics of DA-related diseases. 
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