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Highly selective molecularly imprinted polymer as a dispersive solid-
phase extraction sorbent for determination of the antidiabetic drug
metformin from aqueous media
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Abstract

Pharmaceutically active ingredients are compounds with enormous impact in the
environment, mainly due to their resistance and persistence in aquatic ecosystems and
the biological effects they might exert on non-target organisms. Since the traditional
water and wastewater treatment technologies are not able to remove completely
pharmaceuticals from the water, different treatment options are under discussion to
eliminate them.

In the present study, a novel molecularly imprinted polymer (MIP) with
remarkable recognition properties for the antidiabetic drug metformin , has been
prepared for its selective, enrichment, isolation and removal from aqueous media. The
prepared adsorbent was characterized by Fourier transform infrared spectroscopy
(FTIR), scanning electron microscopy (SEM) and swelling experiments. The
performance of the prepared MIP was evaluated by various parameters including the
influence of pH, contact time, temperature and initial compound concentration. The
effects on the adsorption behavior of the removal process parameters were studied and
the equilibrium data were fitted by the Langmuir and Freundlich models. Due to the
imprinting effect, adsorption performance of MIP was always superior to its
corresponding NIP (non-imprinted polymer), with maximum adsorption capacity
~80mg g .Stability and reusability of the MIP up to the 5th cycle meant that it could be
applied repeatedly without losing substantial removal ability.

In the next step, the prepared MIP nanoparticles were evaluated as sorbents in a
dispersive solid phase extraction (D-SPE) configuration for selective enrichment and
determination of metformin in different aqueous matrices. Under the working extraction
conditions, the D-SPE method showed good linearity in the range of 50-1000 ng L1,
repeatability of the extractions (RSD 2.6-4.3%, n = 3), and low limits of detection (1.5—
1.8 ng L™Y). The expanded uncertainty of the data obtained was estimated following a
bottom-up approach. The proposed method combined the advantages of MIPs and D-
SPE, and it could become an alternative tool for analyzing the residues of METF in
complex water matrices, such as wastewaters.
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