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The aim of this study was to modify N-phthaloyl chitosan (N-PhCS) as an enteric
polymer by acylation at amino groups of chitosan (CS) via ring-opening reactions of phthalic
anhydride (PA). The suitable conditions for preparation and appropriate factors, i.e.
temperature, stirring time, mole ratio of CS:PA, neutralization pH (step 3 of preparation
process) and different molecular weights of CS (20 and 200 kDa) were studied.
Physicochemical properties of N-PhCS were evaluated, i.e. chemical structure, powder X-ray
diffraction, thermal property and solubility of N-PhCS in pH 1-10 media. The results showed
that the preparation under high temperature resulted in the cyclization of phthalimido
moieties. Thus, the suitable conditions to prepare N-PhCS was at 25°C under stirring for 4 h,
CS:PA at 1:5 mole ratio and neutralization pH at pH 5. The obtained N-PhCS from CS 20
kDa was chitosan-N-phthalamidate sodium (sodium 2-(chitosan-N-carbonyl) benzoate) with
the highestdegree of substitution and the solubility best fitted to enteric polymer property.
The study of stability and cytotoxicity of the polymer suggested that cyclization of N-PhCS
occurred during storage at high temperature and it was non-toxic and compatible to Caco-2
cells when used at concentrations of 0.01-1 mg/mL. N-PhCS films exhibited a good enteric
property and the solubility in simulated gastric fluid was 12.43% with complete dissolution in
simulated intestinal fluid. The moisture barrier property and tensile strength of the films were
closed to chitosan acetate film but they were more brittle. Physicochemical properties and
solubility of N-PhCS prepared from different molecular weights of CS were similar except for
the higher viscosity of the solution of the higher molecular weight salt. In conclusion,

chitosan-N-phthalamidate sodium can be applied in enteric and colonic drug delivery system.
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