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Boron doped diamond (BDD) microelectrode biosensors have been widely implemented for health and environment  

monitoring because of their unique properties. High resistance to surface biofouling and chemical degradation, stability, 

robustness, and a relatively wide potential window among other are only a couple of reasons for their superiority to 

traditional electrodes [1]. Coupled with its inherent biocompatibility, BDD is an ideal candidate electrode for human brain  

neurotransmitter monitoring in vivo [2]. A 3 x 3 array of BDD microelectrode pads has been designed, fabricated and 

used for the electrochemical detection of dopamine and serotonin in presence of excess ascorbic acid. Similar chemical 

structure of these neurotransmitters often results in overlapping reduction signals , therefore differential pulse voltammetry  

has been employed for differentiating between the respective neurotransmitter peaks. Experiments were performed with  

BDD as the working electrode, Ag/AgCl as the reference electrode and Pt as the counter electrode. Increasing scan rate 

measurements were made in order to define adsorption/diffusion controlled charge transfer kinetics. AFM, SEM and 

Raman spectroscopy have been used to characterize the structure and composition of the BDD material. A comparison 

between the BDD macroelectrode and microelectrode biosensors has been made to distinguish the effects of the 

electrode’s surface area on the data obtained. The results support that BDD is a strong candidate for the detection of 

neurotransmitters in the brain. 
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