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ABSTRACT

lonic gelation method has been used to prepare drug-chitosan micro/
nanoparticles in order to avoid using organic solvents or high temperature during
preparation. Four model drugs, which were used for ionic gelation, (insulin,
diclofenac sodium, benzoic acid and salicylic acid) with different pl or pKa were
investigated for their physicochemical properties, entrapment efficiency, binding
ability and in vitro release. The amount of drug entrapped in the formulation affected
the zeta potential and the surface charge of the micro/nanoparticles. A high
entrapment efficiency of the micro/nanoparticles could be obtained by careful control
of formulation pH. The maximum entrapment efficiency did not occur in the highest
ionization range of the model drugs. The high burst release of drugs from chitosan
micro/nanoparticles was observed regardless of the pH of dissolution media. To
confirm the electrostatic interaction between opposite charges of drugs and chitosan,
'H-NMR, FTIR and isothermal titration calorimetry (ITC) were used. No ionic
interaction between the carboxyl group of benzoic acid or salicylic acid and the amine
group of chitosan could be detected by any means. FTIR spectra and the interaction
enthalpy change (AH) indicated that there was a weak ionic interaction between
insulin and chitosan. However, the interaction enthalpy change obtained is possibly
due to the conformational changes and the adsorption phenomena of insulin onto the
surface of the particles. An enthalpy change from the titration of diclofenac into
chitosan resulted from the protonation of the amine group of diclofenac acid. The
ionic interaction between the drug and chitosan is not the main mechanism that causes
the formation of high entrapped drug-chitosan particles. Most drugs were entrapped
physically in the chitosan network. Although the ionic interaction between the drug
and chitosan is too low to control drug release, the combination of this system with
site specific carriers can improve the absorption of drugs.
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