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Abstract

This study addresses the rational design of a magnetic molecularly imprinted polymer
(magnetic-MIP) for the selective recognition of the hormone levothyroxine. The theoretical
study was carried out by the density functional theory (DFT) computations considering
dispersion interaction energies, and using the D2 Grimme’s correction. The B97-D/def2-
SV(P)/PCM method is used not only for studying the structure of the template the and
monomer-monomer interactions, but also to assess the stoichiometry, noncovalent binding
energies, solvation effects, and thermodynamics properties such as binding energy. Among the
13 monomers studied in silico, itaconic acid is the most suitable according to the
thermodynamic ‘values. In order to assess the efficiency of the computational study, three
different magnetic-MIPs based on itaconic acid, acrylic acid and acrylamide were synthesized
and experimentally compared. The theoretical results are in agreement with experimental
binding studies based on laser confocal microscopy, magneto-actuated immunoassay and
electrochemical sensing. Furthermore, and for the first time, the direct electrochemical sensing
of L-thyroxine preconcentrated on magnetic-MIP was successfully performed on magneto-
actuated electrodes within 30 min with a limit of detection of as low as 0.0356 ng mL™" which
cover the clinical range of total L-thyroxine. Finally, the main analytical features were
compared with the gold standard method based on commercial competitive immunoassays. This

work provides a thoughtful strategy for magnetic molecularly imprinted polymer design,
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