PREPARATION AND CHARACTERIZATION OF MICROWAVE-
TREATED CARBOXYMETHYL CHITIN AND MICROWAVE-TREATED
CARBOXYMETHYL CHITOSAN FILMS FOR POSSIBLE USE IN WOUND

CARE APPLICATIONS

Panya Wongpanit

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
Case Western Reserve University and Institut Frangais du Pétrole
2005
ISBN 974-993-718-10



Thesis Title: Preparation and Characterization of Microwave-Treated
Carboxymethyl Chitin and Microwave-Treated Carboxymethyl
Chitosan Films for Possible Use in Wound Care Applications

By: Panya Wongpanit

Program: Polymer Science

Thesis Advisors:  ASSt. Prof. Ratana Rujiravanit
Prof. Seiichi Tokura

Accepted by the Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Master of
Science.

College Director

(Assoc. Prof. Nantaya Yanumet)

Thesis Committee:

(Asst. Prof. Ratana Rujiravanit)

(Prof. Seiichi Tokura)
s Reansk

(Assoc. Prof, Prasit Pavasant)

(Asst. Prof. Pitt Supaphol)



ABSTRACT

4372017063:  Polymer Science Program
Panya Wongpanit; Preparation and Characterization of Microwave-
Treated Carboxymethyl Chitin and Microwave-Treated
Carboxymethyl Chitosan Films for Possible Use in Wound Care
Applications.
Thesis Advisors: Asst. Prof. Ratana Rujiravanit and Prof. Seiichi
Tokura, 76 pp. ISBN 974-993-718-10
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Carboxymethyl chitin (CM-chitin) and carboxymethyl chitosan (CM-
chitosan) films were successfully crosslinked by microwave treatment. Crosslinking
of the microwave-treated CM-chitin films involved mainly the carboxylate and the
secondary alcohol groups, While crosslinking of microwave-treated CM-chitosan
films involved the carboxylate and the amino groups. In addition, the crystallinity of
CM-chitin increased with increasing microwave treatment time, whereas the increase
in the crystallinity of the microwave-treated CM-chitosan films was not observed. At
a similar percentage of weight loss, the crosslinking of either CM-chitin or CM-
chitosan films by microwave treatment required much less stringent condition when
compared with the crosslinking by autoclave treatment. Based on both direct and
indirect cytotoxicity assays, the cytotoxicity of the microwave treated CM-chitin
films was negative, while that of the microwave-treated CM-chitosan films was
positive. Human fibroblast cells adhered on the surface of microwave-treated CM-
chitosan films much better than on the surface of microwave-treated CM-chitin



(Preparation and
characterization of microwave-treated carboxymethyl chitin and microwave-treated
carboxyme hyl chitosan films for possible use in wound care applications) .
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