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ABSTRACT

Ultrasonication was applied to improve the reaction efficiency in the
preparation of imprinted polymers. In a preliminary study, molecularly imprinted
polymers (MIPs) without magnetic particles were synthesized by ultrasound-assisted
precipitation polymerization using caffeine as a model template. Benzoyl peroxide
(BPO) was used as an initiator while methacrylic acid (MAA) and ethyleneglycol
dimethacrylate (EGDMA) were applied as a functional monomer and a cross-linker,
respectively.  All sonochemical reactions were performed in acetonitrile using
ultrasonic bath with an operating frequency of 37 kHz. Influences of sonication time
and temperature on the physical properties and imprinting efficiencies of the obtained
imprinted polymers were investigated in comparison with a reference polymer
synthesized without ultrasound assistance. It was observed that under ultrasonication,
the reaction proceeded rapidly (within 2-4 hours) to afford polymer microspheres with
narrow size distributions in excellent yields. The particle sizes increased with the
increasing sonication time. All imprinted polymers prepared under the action of

ultrasound exhibited superior imprinting factors compared to those of the reference



Vi

polymers, while the MIP prepared with low initial temperature (40 °C) showed the

best binding performance in terms of specificity and selectivity.

For the second part, a facile method for the preparation of magnetic molecularly
imprinted polymers was developed via ultrasound-assisted precipitation
polymerization using caffeine as a model template. Magnetic iron oxide (FezO,)
powder was incorporated into the imprinted polymer matrix containing MAA and
EGDMA as a functional monomer and a cross-linker, respectively. The amount of
Fe304 and sonication time were varied and the recognition properties of the produced
magnetic polymers were investigated. The results showed that the developed method
allowed up to 41.4% inclusion of iron oxide into the polymer beads in a single step.
Surface functionalization of the magnetic core and the use of surfactant additive or
stabilizer were unnecessary. Therefore, it can be implied that under optimum
conditions, a highly selective magnetic caffeine-imprinted polymer was produced in
moderate yields with comparable recognition properties relative to the previously
reported non-magnetic imprinted material.

In the last part, ultrasound-assisted precipitation polymerization was applied to
synthesize imprinted magnetic polymers for nevirapine (NVP) recognition using
nicotinamide (NAM) as a dummy template. BPO was used as an initiator while MAA
and trimethylolpropane trimethacrylate (TRIM) were applied as a functional
monomer and a cross-linker, respectively. These synthesized polymers were
investigated in comparison with NVP imprinted magnetic polymers. It was observed
that the NAM imprinted magnetic polymers showed a better selectivity for NVP than
the NVP imprinted one. This polymer was also applied as a pseudo-antibody in on-
bead direct competitive assay for measurement of NVP. Although the imprinted
magnetic polymer failed to give any satisfactory result, these findings may lead to a
better understanding of the development of molecularly imprinted magnetic polymers

for immunoassay-type applications.
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