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ABSTRACT

4692003063: Polymer Science Program
Juthathip Fangkangwanwong: Organo-Soluble and Water-Soluble
Chitosans for Effective Functionalization and Materialization at
Molecular Level
Thesis Advisors: Assoc. Prof. Suwabun Chirachanchai,
Prof. Mitsuru Akashi, 68 pp. ISBN 974-9990-12-9

Keywords: Chitosan/ Carbodiimide/ Hydrogel/ Homogeneous/ Hydroxyapatite/
Hydroxybenzotriazole/ Organo-Soluble Cnitosan/
Water-Soluble Chitosan

The present dissertation proposes the development of organo-soluble and
water-soluble chitosans to achieve homogeneous system in functionalization and
materialization at molecular level. For organo-soluble chitosan, the present work
focuses on N-phthaloylchitosan and its chemical homogeneous modification in a
system using dimethylformamide (DMF). The introduction of an epoxy group onto
chitosan via N-phthaloylchitosan and the crosslink network via the ring opening
reaction of the epoxy group at room temperature were successful in obtaining
chitosan-epoxy gel. = The work also shows the mineralization step to grow
hydroxyapatite crystals in the chitosan-epoxy gel by alternate soaking with a calcium
solution and a phosphate solution. For water-soluble chitosan, the work originally
declares that the organo complexation of chitosan and conjugation additives such as
1-hydroxybenzotriazole (HOBt), 1-hydroxy-7-azabenzotriazole (HOAt), N-
hydroxysuccinimide (HOSu), can be simply formed in water to result in the chitosan
water solution. A model conjugation of chitosan using water-soluble carbodiimide
(WSC) in water at room temperature via the carboxyl groups of boc-L-
phenylalanine, and PEG is demonstrated. The work is also extended to show how

the conjugation with a dicarboxyl compound in a water-based system gives hydrogel.
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