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Abstract       

An affinity sensor based on capacitive transduction was developed to detect benzo(a)pyrene 

(BaP) in river water. Two types of recognition elements, the synthetic receptor analogues 

molecularly imprinted polymers (MIPs) and natural monoclonal antibody (mAb) were tested for 

this type of biosensor. Different polymerization strategies to obtain MIPs were compared. One 

approach comprised a preliminary batch synthesis of beads that were subsequently coupled 

covalently to an electrode surface. Another approach consisted of the in-situ synthesis of MIPs 

directly onto the electrode surface using electropolymerization. The latter approach provided the 

best results. To choose the optimal recognition element mAb and MIP-modified electrodes 

different sets were evaluated with regards to their sensitivity, selectivity, linear range and re-

usability. The mAb-modified electrodes were considerably more sensitive toward BaP (ng L
-1

 

range vs µg L
-1

 range for the MIP-modified one), and showed a broader linear working range 

than the MIP-modified electrodes. The latter revealed more suitable for group-selective 

determination of PAHs. The developed capacitive sensor was tested for the detection of BaP 

in naturally-contaminated water samples collected in different places of Ghent, Belgium. The 

results obtained with the sensor were coherent and reproducible, and were in a good agreement 

with the confirmation technique, HPLC-FlD.  
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