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¢ _Non-specific interaction

7 -Molecularly imprinted solid phase extraction
(MISPE)

8 -Clean-up
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! _Liquid-liquid extraction (LLE)
2-Solid Phase Extraction (SPE)

3 -Solid phase microextraction (SPME)
4 -Liquid phase microextraction (LPME)
5 -Trace
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2- Vibrating Sample Manetometer
3- Field emission scanning electron microscope
4- X-ray Diffraction
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-Molecularly imprinted solid phase extraction
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2- Uniform Polarizable Medium (PCM)
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Abstract

In this study, a magnetic molecular imprinted polymer (MMIP) was synthesized to selectively extract the
metronidazole from the plasma sample. To select the most suitable monomer and polymerization solvent in the
synthesis of MMIP, a computational method based on quantum mechanical theory was used to calculate the
bond energy between monomer and analyte molecules. These calculations are based on the comparison of
ground state energies of monomers and the analyte, and the complexes of analyte-functional monomers obtained
by density functional theory. The role of polymerization solvent was studied using the integrated polarization
model. First, the structures were drawn separately and in the complex mode using GooseView software. The
drawn structures were optimized by density functional theory calculations at B3LYP level and G(d) 311-6 basis
set. The outputs were analyzed to determine hydrogen interactions using quantum mechanics and natural bond
orbital analysis. The characteristics of the obtained polymers were determined by means of Fourier transform, X-
ray scattering, sample vibrational magnetometry, and electron microscopy. The uptake of the drug was evaluated
by Langmuir and Freundlich isotherms. The MMIPs were used as the selective adsorbents for metronidazole
extraction and analysis by high performance liquid chromatography. The results of calculations indicate that the
most suitable monomer, solvent and polymerization network agent for the preparation of polymer is eutectic
solvent, ethylene glycol, and ethylene glycol dimethacrylate, respectively. Accordingly, the MMIP was
synthesized by using eutectic solvent (monomer), ethylene glycol (the polymerization solvent) in the presence of
magnetite nanoparticles functionalized with amine groups. The calibration plot was linear in the range 0.1-10
ug/mL (peak area) with a coefficient of determination (R?) equal to 0.992. The limit of detection (LOD) and
limit of quantification (LOQ) for metronidazole in plasma sample were 1.2 and 5.0 ng/ml, respectively.
Isotherms study exhibited that the adsorption phenomenon follows the Freundlich model. Kinetic studies showed
that the absorption process follows pseudo-second-order kinetics. Finally, the new method was used to
successfully determine the metronidazole in plasma sample, satisfactorily.

Keywords: Magnetic Molecularly Imprinted Polymer, Eutectic Solvents, Density Functional Theory
Calculation, Metronidazole



