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ABSTRACT

4772010063:  Polymer Science Program
Korakot Sombatmankhong: Electrospun Polyhydroxyalkanoate
(PHA) Fibers for Bone Regeneration
Thesis Advisors: Assoc. Prof. Pitt Supaphol and Assoc. Prof. Prasit
Pavasant 62 pp. ISBN 974-9937-93-7°

Keywords: Electrospinning/Poly(3-hydroxyalkanoate)/PHB/PHBV/Scaffold/
Osteoblast

Electrospinning of poly(3-hydroxybutyrate) (PHB), poly(3-hydroxybutyrate
-co-3-hydroxyvalerate) (PHBYV) and their blends in chloroform was investi gated in
order to develop non-woven biodegradable ultrafine fibrous scaffolds for tissue
engineering. All of the spinning dopes were obtained at a concentration of 14wt.%
(at 12kV) and the resulting fiber diameters were in the range of 2.0-4.0 um. PHBV
was found to be completely miscible with PHB at all blend compositions
investigated. The electrospun scaffolds made from PHB/PHBV blends exhibited _
better tensile proﬁerties than their pure constituents. The fibrous scaffold from 50:50 _
w/w PHB/PHBV was then chosen to be tested for its biological response, along with
those from pure constituents. Indirect cytotoxicity evaluation of the electrospun mats
of PHB, PHBV, and their blend based on human osteoblasts (Sa0S2) and mouse
fibroblasts (L929) revealed that these as-spun mats posed no threats to the cells. It
was found that all of the fibrous scaffolds promoted much better adhesion and
proliferation of cells than the corresponding solution-cast film scaffolds and tissue-
culture polystyrene plate (TCPS). Selected scanning electron microscopy (SEM)
images showed that SaOS2 cells maintained their phenotype during the cell culture,

which implies possible utilization of these materials as bone scaffolds.
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