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ABSTRACT

Effective functionalization with bioactive molecules is certainly important for the
development of materials desirable for biotechnology-related applications ranging from biosensor,
targeted drug/gene delivery to biomedical devices. Polymeric platform has become increasingly
attractive for biomolecule immobilization because a variety of functional groups can conveniently be
incorporated and proportionally customized employing a combination of specific monomers in the
polymerization step. This research features the development of (co)polymers as functional materials
for a number of biotechnology-related applications. Sequential post-polymerization modification of a
single pentafluorophenyl ester-containing homopolymer can be used as a convenient route to
biocompatible redox-responsive nanogels and effective pH-responsive nanocarrriers for anticancer
drug. A copolymer of 2-methacryloyloxyethyl phosphorylcholine (MPC) and a methacrylate-
substituted dihydrolipoic acid can be employed as a universal antifouling coating on various
biomedically relevant substrates including metal and polymeric substrates. A thiol-terminated
random copolymer of poly(methacrylic acid) and PMPC having both active sites for anticancer drug
conjugation and anti-fouling characteristic was applied as polymeric stabilizer for gold nanorods in
order to develop biocompatible and multifunctional carrier for synergistic cancer therapy based on a
combination of photothermal effect and chemotherapy. Magnetic nanoparticles stabilized with
poly(acrylic acid) conjugated with cell-wall-binding-domain of automutanolysin for mutans
streptococci separation/detection was based on a combination of immunomagnetic separation and
size-selective membrane filtration. Glass-immobilized plant-derived recombinant human osteopontin
(p-rhOPN) was found to be effective biomolecule that can promote osteoblast adhesion and
differentiation. p-rhOPN conjugated on the surface of bacterial cellulose membrane also promoted
osteogenic differentiation as well as calcification when tested against human periodontal ligament
stem cells. This demonstrates its potential to be developed into guided tissue regeneration

membrane for bone tissue engineering applications.

Keywords: precursor polymer, stimuli responsive, antibiofilm formation, drug carriers, bacterial

detection, osteopontin, bone tissue regeneration
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