65

X R ERYT I VAEBEOaT Ly 7 AT B 35ROt

—a BT oarm R

sk Fogdt, B o, mR ot

Investingation of factors affected the complex formation of chitosan and polyacrylic acid
Shin-ichi NIMONJI, Ryosuke MAEDA, Kazuki SUGIMURA, Hiroshi KAMITAKAHARA and
Yoshiyuki NISHIO

Abstract

Chitosan, poly(B-(1—4)-D-glucosamine), was purified from chitin obtained from exoskeleton of red rice prawn, Metapenaeopsis barbata, by
modified Hackman’s method. To create biomedical materials such as wound dressing, absorbency gel, and scaffold materials for tissue engineering,
we attempted to form complexes between cationic chitosan and an anionic synthetic polymer, polyacrylic acid (PAA, M,, = 2.5x10°). The insoluble
complexes were formed through dissociation of carboxylic dimers of PAA, ionization of both carboxyl groups of PAA and amino groups of chitosan
in acetic acid buffer (pH 3~5), and complexation by electrostatic interaction. The yields of the complex for mixing ratio were investigated with
various DD at pH 3, 4 and 5. Both the yields and chemical structures observed by FT-IR measurements of insoluble complexes at pH 3~5 showed no
obvious effects on DD of chitosan. In DSC thermograms, T, of the complexes appeared at considerably higher temperature than that of PAA.
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Fig. 1 Chemical structures of (a) chitin, (b) chitosan and (c) cellulose.

OH

n

Fig. 2 Chemical structure of PAA.
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Fig. 3 Plots of the yield of complex-like precipitation vs. Chitosan
composition (MR), at conditions of (a) pH 3, (b) pH 4, and (c) pH 5.
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Fig. 4 FT-IR spectra of chitosan/PAA complexes in the same
in-feed chitosan composition (50%) at pH (a) 3, (b) 4, and (c) 5.
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Fig. 5 DSC thermograms of chitosan/PAA complexes at (a) DD 76%,
(b) DD 90%, and (c) PAA.
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Fig. 6 Results of XRD measurement of PAA.
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