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ABSTRACT

5272014063:  Polymer Science Program
Nundhawan Nidhiprabhawat: Radiation Synthesis of A Novel
Antibacterial Hydrogels as Wound Dressing.
Thesis Advisor: Prof. Pitt Supaphol 109 pp.

Keywords: Gamma-irradiation/ Poly(vinyl alcohol)/ A-trimethyl chitosan

chloride / Carboxymethyl chitosan/Colony count method

The poly (vinyl alcohol) .(PVA) hydrogels were prepared by Gamma-
irradiation technique that can produce the cross-linking network of PVA molecules.
This work wanted to improve the water absorption and moisture retention of the
PVA hydrogels by adding Carboxymethyl chitosan (CM-chitosan) into PVA
hydrogels. CM-chitosan was synthesized by using monochloroacetic acid. The
optimum condition used 10 % w/v of PVA and 15 % ( / of PVA) of CM-chitosan,
the blended solution was irradiated at 35 kGy. It was found that, the water absorption
and water losing rate of the obtained hydrogels were about 311.54 % and -4.62x1 04
g/min respectively. To enhance the antibacterial activity of the blended hydrogels, A-
trimethyl chitosan chloride (TMC) was added into the blended hydrogels. TMC was
synthesized by using methyl iodide. The antibacterial activity was investigated by
using colony count method. The result showed that an antibacterial activity of the
blended hydrogels was increased with TMC content. The cytotoxicity of the
antibacterial hydrogels was assessed by using an indirect cytotoxicity test against
mouse fibroblast cells (L929) indicated that both the PV A hydrogels and the blended
hydrogels released no substances at levels that were harmful to these cells.
Therefore, the fabricated hydrogels can be used as a wound dressing for medical
application.
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ABBREVIATIONS

ATCC = American Type Culture Collection
D = Diameter

DMST = DepartmentofMedical Sciences Culture Collection

g = Gram

h = Hour

H = Height

kGy = KiloGray (y-radiation unit of measure)
m = Meter

min = Minute

mg = Milligram

ml = Milliliter

mm = Millimeter

MRSA = Methicillin resistance Staphylococus aureus

nm = Nanometer

rpm = Round per minute

w/v = Weight/Volume
/ = W eight/W eight

y = Gamma

fil = Microliter
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