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Abstract

The objectives of this research project were to develop and evaluate properties of tablets
and calcium alginate beads containing drug-magnesium aluminum silicate (MAS)
complexes as drug microreservoirs, and to prepare and characterize nicotine (NCT)-
MAS and lysozyme (LSZ)-MAS microparticles with or without surface-modified using
chitosan (CS). The results showed that MAS could electrostatically interact with positively
charged drug, such as propranolol (PPN) and NCT. The calcium alginate beads
containing PPN-MAS complex particles gave higher PPN entrapment efficiency and
slower PPN release than those containing pure PPN. The polymeric tablets containing
PPN-MAS complexes also displayed a sustained-release drug profiles in gastro-intestinal
condition, whereas those loaded with NCT-MAS complexes gave a zero-order drug
release and NCT permeation across mucosal membrane was dependent on preparation
pHs of the complexes. The higher the preparation pH, the greater the NCT permeation
rate was found. Moreover, addition of basic modifying agent, magnesium hydroxide, into
the tablets could accelerate NCT permeation, whereas slower permeation of NCT was
obtained when adding acidic modifying agent, citric acid. Additionally, the particle
morpholophy of NCT-MAS and LSZ-MAS microparticles had an irregular shape when
using lyophilization method for drying. The NCT-MAS microparticles surface-modified
with CS prepared at acidic pH showed higher efficiency NCT delivery across mucosal
membrane and greater mucoadhesive properties than those without CS. However, these
effects were dependent upon molecular weight and concentration used of CS. The LSZ-
MAS microparticles could be prepared using pH 4, 6 and 8. The pH 4 LSZ-MAS
microparticles showed higher LSZ release, but lower LSZ activity when compared with
the microparticles prepared at pH 8. Surface modification using CS caused slower
release and lower activity of LSZ. However, the LSZ-MAS microparticles could be also
used as microreservoirs in wax matrix. This finding suggested that the drug-MAS
complex and microparticles demonstrated strong potential for use as microreservoirs in
drug delivery systems for oral and mucosal routes, and NCT-MAS microparticles surface-

modified with CS displayed a promising mucosal delivery system for NCT.



