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Development of Chitosan Derivative Carrier for Insulin Oral Delivery
Y. Daimon, K. Kawakami, H. Izawa, H. Sakai, M. Abe, J. P. Hill, K. Ariga (Tokyo Univ. Sci. and NIMS,
DAIMON.Yuki@nims.go.jp)

Insulin is a pharmaceutical peptide for treating diabetes. Because its regular injection gives mental and physical burdens to patients,
development of oral administration technology for insulin has been expected. However, it has not been achieved yet due to its low chemical
stability and low membrane permeability in gastrointestinal tract. Our research is aiming development of a carrier which improves the
stability and membrane permeability of insulin. Cyclodextrin-grafted chitosan (BCC), which had chitosan main chain and cyclodextrin side
chains, was synthesized as a carrier by four steps. Insulin made complexes with BCC or chitosan. Binding efficiency of BCC with insulin
was higher than that of chitosan. The fluorescence study indicated that binding constant between CyD side chains in BCC and insulin was
much stronger than molecular CyD due to multivalent interaction comprised of electrostatic and hydrophobic interactions. Stabilization
effect of carriers was evaluated in acetate buffer solution contained pepsin. By adding BCC, insulin was stabilized against the digestive
enzyme. BCC is expected to improve the insulin stability in gastrointestinal tract.
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