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I. Abstract Body (up to 250 words)
Oriented immobilisation of biorecognition elements is one of the key determinant factors that dictates the biosensor performance. A novel amine-functionalised non-conducting polymer, namely polyoctopamine, as a transducer layer in electrochemical biosensor is presented in this study. This polymer enables oriented immobilisation of the bioreceptors via versatile covalent coupling either through thiolated linker conjugation, carboxyl or aldehyde functional groups without the requirement of pre or post surface activation. Electropolymerisation of octopamine on screen printed gold electrode generates a very thin polymer film with low resistance due to the self-limiting growth. The resulting polymer layer was characterised using cyclic voltammetry, electrochemical impedance spectroscopy, and on-sensor chemiluminescence blotting. Carcinoembryonic antigen (CEA), a colorectal cancer biomarker, was selected as a model for target analyte, whilst antibodies and alternative binding protein, namely Affimer, were used as various range of bioreceptors to demonstrate the versatility of polyoctopamine as a transducer polymer layer in immobilising different size of bioreceptors. Close proximity of the immobilised bioreceptors to the transducer layer resulted in highly sensitive CEA detection. The sensitivity of small bioreceptor (Affimer, 12.6 kDa) to detect CEA was comparable to the immunosensor (150 kDa) with limit of detection at 1 fM which is significantly lower than the basal clinical levels of 25 pM. However, the Affimer based sensor had a shorter dynamic range compared to the immunosensor (1 – 100 fM vs. 1 fM – 100 nM, respectively). Hence, polyoctopamine is an attractive amine-functionalised transducer layer in electrochemical biosensors fabrication due to its simple preparation, rapid response time (5 min), highly sensitive and label-free detection.
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