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Abstract
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Molecularly imprinted polymers (MIPs) are excellent example of bio-mimicking recognition
materials [1]. They have found numerous applications in selective chemosensing [2]. For
electrochemical determination of electro inactive analytes, usually some external redox probe is
added to the sample solutions. It is assumed that binding of target analyte molecules by MIP
molecular cavities causes MIP film swelling or shrinking. This behavior leads to changes in MIP film
permittivity for the redox probe and thus changes in faradaic currents corresponding to reduction or
oxidation of the redox probe (so called “gating effect”) in CV and DPV determinations [3,4].
However, this mechanism seems to be inadequate for electrochemical sensors with conductive MIP
film recognition units. For example, electrochemical impedance spectroscopy spectra recorded in our
previous research [5,6] clearly indicate that redox probe diffusion to the electrode surface was not
affected by analite binding into MIP film. Moreover, well pronounced changes in charge transfer
resistance were observed. These changes strongly suggest that drop of the redox probe oxidation
peak in DPV determination originates from changes in electrochemical properties of the MIP film.
Therefore, we can speculate that diffusion of a redox probe is a not crucial issue in terms of selective
determination with the MIP film coated electrode. Therefore, a new specially designed monomer,
vis., p-bis(2,2’-bithien-5-yl)methyl-ferrocene benzene was used for deposition of a self-reporting MIP
film. This monomer acted as both a crosslinking monomer and an internal redox probe. It was
electropolymerized together with 2,2"-bitiofen-5-carboxylic acid in the presence of the p-synephrine
template—a diet supplement that is suspected of causing serious cardiovascular diseases. These self-
reporting MIP film modified electrodes were used for electrochemical determination of p-synephrine
in the absence of the external redox probe. For that, appropriate counterions were immobilized within
the MIP either by lipophilic chromopropoic acid entrapment inside the MIP matrix, or by
copolymerization of thiophene-2-methylsulfonic acid. In both cases, DPV measurements using PBS
(pH = 7.4) showed oxidation of ferrocene at ~450 mV vs. Ag/AgCl and a relative change of the DPV
peak current was proportional to the concentration of p-synephrine in the range of 10-100 nM with
LOD equal to 5 nM.
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