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Research Interests
The research activities in BIOMATERIALS
LABORATORY mainly focus in two areas: (1) study of
the interactions between the biological
environment and biomaterial surface with an aim to
improve material's biocompatibility; (2) molecular
design, synthesis and characterization of the new
biocompatible materials, biodegradable polymers
or matrix with various biomedical applications; such
as cardiovascular materials, materials for
hyperthermia in tumor/cancer therapy, materials
for dental and orthopedic applications.
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Improving blood compatibility and anti‐biofouling
characteristics of titanium‐based biomaterials by
covalently bounded novel copolymers

Study of the interactions between the biomaterial surface and platelets:
In order to elucidate the relationships between the biological responses and surface properties of
biomaterials, our lab has synthesized a series of novel 6‐acryloyloxy hexyl phosphonic acid (AcrHPA) and
sulfobetaine methacrylate (SBMA). The phosphonic acid group in these copolymers can impart covalent
binding to the titanium substrate while the zwitterionic sulfobetaine functionality is considered being
able to reduce the platelet adhesion and activation on the modified titanium substrate. Various surface
analysis techniques, such as ESCA, AFM and contact angle measurement are utilized to characterize the
covalent‐bound AcrHPA‐SBMA copolymers on titanium substrate.
SEM micrograph

The most platelet compatible surface was noted on the one modified by the highest amount of SBMA
added (i.e. 70 mole %, A3S7) in copolymerization. The surface modification scheme presented here
would be of potential as well as manufacturing process applicable for future development in blood‐
contacting titanium‐based biomedical devices.

Hyperthermia in tumor/cancer therapy:
Hyperthermia has been reported as one of the effective cancer treatment modalities since the tumor
cells are more temperature sensitive than their normal counterparts. Due to the fact that the ambient
temperature can be increased by placing the magnetic nanoparticles under an alternating magnetic field,
it would become of interest to incorporate these magnetic nanoparticles into the biodegradable
nanofibers for endoscopic hyperthermia treatment of malignant tumors. Alginate (SA) was utilized in this
investigation as the main material for electrospinning because of being biodegradable and water‐soluble.
We have preliminary demonstrated these magnetic nanoparticles‐incorporated biodegradable
electrospun nanofiber matrix can increase the medium temperature and enhance the death of Caco‐2
(human colon adenocarcinoma) cells in vitro.
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