51353801 : MAJOR : PHARMACEUTICAL TECHNOLOGY
KEY WORDS : CHITOSAN / ELECTROSPINNING / NANOFIBERS / GARCINIA
MANGOSTANA / WOUND HEALING
NATTHAN CHARERNSRIWILAIWAT : DEVELOPMENT OF MANGOSTEEN
EXTRACT LOADED CHITOSAN NANOFIBER PATCH FOR WOUND HEALING. THESIS
ADVISORS : ASSOC. PROF. PRANEET OPANASOPIT, Ph.D. AND ASSOC. PROF.
THEERASAK ROJANARATA, Ph.D. 195 pp.

Chitosan (CS) blended with polyvinyl alcohol (PVA) nanofibre patches were prepared
by electrospinning. Chitosan was dissolved with hydroxybenzotriazole (HOBt), thiamine
pyrophosphate (TPP) and ethylenediaminetetraacetic acid (EDTA) in distilled water without the
use of toxic or hazardous solvents. The chitosan salts were blended with PVA at different weight
ratios, and the effect of salts and solution ratios on properties of patches were investigated. The
geometrical, chemical and mechanical properties of the fibers were characterized. The swelling,
antioxidant, antibacterial, cytotoxicity and wound healing properties were evaluated. The diameters
of CS/PVA fiber were in the range of 94 to 228 nm. The nanofiber patches show good mechanical,
swelling and antioxidant activity. Cytotoxicity studies indicated that the CS/PVA nanofiber patches
were nontoxic to normal human fibroblast cells. The CS-HOBt/PVA and CS-EDTA/PVA nanofiber
patches demonstrated satisfactory antibacterial activity against both Gram-positive and Gram-
negative bacteria, and an in vivo wound healing test showed that the CS-EDTA/PVA nanofiber
patches had better performance than gauze in decreasing acute wound size during the first week
after tissue damage. The application of these CS nanofiber patches was extended by incorporating
the extract from the fruit hull of Garcinia mangostana (GM) into the patches. Due to the excellent
properties, CS-EDTA/PVA was selected as the polymers. The GM extracts with 1, 2 and 3% wt
a-mangostin were incorporated into the CS-EDTA/PVA solution and electrospun to obtain
nanofibers. The properties of GM extracts loaded CS-EDTA/PVA nanofiber patches were analyzed
as description above. The amount of GM extracts was determined using high-performance liquid
chromatography. The extracts release and stability of the nanofiber patches were evaluated. The
results indicated that the diameters of the fibers were in the nanoscale and that no crystals of the
extract were observed in the mats at any concentrations. The nanofiber patches provided suitable
mechanical and swelling properties. The GM extracts was incorporated well into the patches and
rapidly released from the patches. All of the nanofiber patches remained antioxidant, antibacterial
activity and were nontoxic. During the in vivo wound healing test, the mats accelerated the rate of
healing when compared to the gauze. The nanofiber patches maintained 90% of their content of a-
mangostin for 3 months. In conclusion, the biodegradable, biocompatible and nontoxic chitosan
nanofiber patches loaded with GM extracts have potential for use as wound dressing materials and

provide a good alternative for accelerating wound healing.
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