Research title: Design and synthesis of multifunctional polymer coated on magnetite

nanoparticle and its applications
Abstract

Magnetite nanoparticle (MNP) has markedly been of scientific and technological interest
in the present day because of its magnetically guidable and nanoscale-related properties. The
potential applications of MNP include magnetic resonance imaging (MRI) enhancement, drug
delivery, magnetic separation and diagnosis of biological molecules such as DNA and
antibodies. It is usually stabilized either by charge repulsion of electrical surface or steric
repulsion of long-chain polymeric surfactants grafted on surfaces to prevent particle aggregation.
In the current work, many approaches have been presented in an attempt to coat MNP surface
with multifunctional polymers using various strategies, such as physical adsorption, covalent
coupling and ionic interactions. These functional polymers can be introduced onto the MNP
surface either via “grafting to” or “grafting from” methods. The coating of polymers onto MNP
surface can also improve biocompatibility and dispersibility in its media, and also provide a

platform for incorporation of various biological functional molecules.

This report presents 6 different approaches for MNP surface modification with
multifunctional polymers and/or molecules. The first topic presented a successful surface
functionalization of MNP with hydrophilic azlactone copolymers via atom transfer radical
polymerization (ATRP) and its use for conjugation with folic acid. The second topic illustrated
the surface modification of MNP via ATRP in combination with a Click reaction to obtain the
particle with positively charged surface and its use for DNA adsorption applications. The third
approach explained about surface modification of MNP with poly(tert-butyl acrylate)-
poly(poly(ethylene glycol) methyl ether methacrylate) copolymers synthesized via ATRP with
adjustable ratio of these two monomers on the particle surface. In the fourth approach, a
conventional radical polymerization was applied to form thermo-responsive poly(N-
isopropylacrylamide) (PNIPAAm) on the MNP surface and used for temperature-triggered
controlled release of a model drug. In the fifth approach, telechelic polysiloxane and disiloxane

were synthesized in an attempt to control the degree of nano-aggregation of MNP in an organic



solvent. In the last approach, the synthesis and recyclable uses of silver-magnetite nanocomposite
for antibacterial application were presented. It is expected that the knowledge obtained from this
work will be useful for further development in advanced applications in nanoscience and
nanotechnology.
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