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Preparation and characterization of chitosan-carrageenan hydrogel and micro particles
Azumi HAMASHIMA, Fumie KURANARI*, and Ruka TSUKIASHI, and Ryosuke MAEDA

Abstract

Chitosan and carrageenan are oppositely charged biopolymers by the positive amino groups and anionic sulfate
groups in each molecule. These polymers form the polyelectrolyte complexes by mixing the polymer solution,
which are applied to DDS and support of immobilization of biocatalysts. In this research, because enough
mechanical strength of the hydrogel was not achieved, D-glucosamine was added to these polymer complexes as a
crosslinking agent. To investigate controlled release characteristics of the chemicals from chitosan-carrageenan
hydrogel, release test of green dye was carried out. The absorbance was increased linearly for treatment time
without induction period until 100 min, the plateau appeared for 300 min, then gel collapsed when it passed for
about 600 min. Microparticles of chitosan-carrageenan hydrogel were prepared by W/O type emulsion with
surfactant Span-80 and kerosene. Microparticles of 10 um were observed in the precipitate by microscope images.
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Fig. 1 Chemical structure of chitosan. -
N Fig. 2 Chemical structure of three types of carrageenan.

(a) x-type, (b) i-type, (c) A-type.
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Fig. 3 Chemical structure of Span-80.
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Table 1 Effects of preparation temperature and time on giving to
a state of chitosan-:-carrageenan hydrogel.
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Table 2 Influences of D-glucosamine concentration on
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Table 3 Relationship between the volume ratio of chitosan
solution and D-glucosamine solution and reaction time.
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Fig. 4 Time course of release behavior of green dye from
chitosan-i-carrageenan hydrogels in HEPES buffer
pH7.4.
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Fig. 5 Microscope images of chitosan-z-carrageenan microparticles

with emulsion by Span-80 in kerosene as a solvent.
(a) precipitate before decantation,
(b) precipitate after decantation
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