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(Dr. Ratana Rujiravanit)

AhVlOi



A B S T R A C T

4172009063 : POLYMER SCIENCE PROGRAM
KEY WORD : Chitosan/ Silk Fibroin / Blend Film / Degree of

Swelling
Jantip Suesat: Preparation and Characterization of 
Chitosan/Silk Fibroin Blend Films. Thesis Advisors: 
Prof. Alexander M. Jamieson and Dr. Ratana 
Rujiravanit, 80 pp. ISBN 974-334-171-4

Natural polymer blend films composed of chitosan and silk fibroin were 
prepared with various ratios of chitosan to silk fibroin, with and without 
glutaraldehyde as a crosslinking agent. The effects of the ratio of chitosan to silk 
fibroin and crosslinking agent on swelling behavior and mechanical properties of 
the blend films were studied. For the swelling behavior, the blend films exhibited 
a dramatic change in the degree of swelling when immersed in acidic solutions. 
The degree of swelling of the films increased as the chitosan content increased; 
the blend film with 80% chitosan content had the maximum degree of swelling. It 
appeared that crosslinking had occurred in the blend films which helped the films 
retain their three dimensional structure. In addition, FTIR spectra of the films 
showed evidence of hydrogen bonding interaction between chitosan and silk 
fibroin. For the effect of salt type, the films were immersed in various types of 
aqueous salt solutions, viz NaCl, LiCl, CaCl2, A1C13, and FeCl3. The films 
immersed in AICI3 and FeCb aqueous solutions gave the maximum degree of 
swelling. The effects of AICI3 and FeCb concentrations on swelling behavior 
were also investigated. It was found that the maximum degree of swelling of the 
films occurred at l.OxlO’2 M of AICI3 and FeCb aqueous solutions. In addition, 
the tensile strength of the films increased by crosslinking in both dry and wet 
states whereas the elongation at break decreased.
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