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Administering drugs orally is by far the most widely used route of administration that 

will help eliminate the pain caused by injection, psychological barriers associated with 

multiple daily injections and possible infection from injection sites.  However, it is 

important for oral drug administration to overcome several different obstacles during 

the delivery through the gastrointestinal tract. The barriers can be morphological 

barriers and physiological factors such as a wide range of pH and enzymatic activities. 

The lower water content and fluid mobility of the colon, which leads to longer retention 

times and also lower proteolytic activity of colon compared to other areas of the 

gastrointestinal tract, make the colon an ideal site for both systemic and local delivery 

of drugs. Therefore aggressive research efforts have recently focused on development of 

new strategies for delivering drugs to the colon.  

As a drug delivery systems, hydrogels have received increasing attention due to their 

outstanding merits. Among the various hydrogels, including natural, synthetic and 

natural/synthetic hybrid hydrogels, chitosan has attracted significant attention in a broad 
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range of pharmaceutical and biomedical applications. Chitosan is a hydrophilic 

polyelectrolyte heteropolysaccharide composed of randomly (1→4)-linked 2-

acetamido-2-deoxy-β-D-glucopyranose and 2-amino-2-deoxy-β-D-glucopyranose 

linked by (1→4)-β-glycosidic bonds. Unlike most known bioadhesive polymers, 

chitosan displays unique pharmaceutical and biomedical applications due to the large 

number of hydroxy and amino groups on the backbone of chitosan. These functional 

groups can be readily modified. This study was commenced with the aim of engineering 

a carrier with high enough physicochemical stability to reach the colon and to be able to 

protect a drug from various obstacles throughout the gastrointestinal tract. In this study, 

a new generation of chitosan derivatives was developed. Furthermore, their viability 

was investigated for potential applications as drug carriers to the colon. Chitosan based 

films with improved physical properties from introducing a cyclic imide moiety into the 

chitosan matrices was developed and characterised. Mechanical, thermal and chemical 

analyses of these films show that the heterocyclic imide linkage imparts excellent 

thermal, mechanical and chemical stability to the chitosan film. Additionally, spray 

dried chitosan microspheres with improved mechanical stability were examined for the 

controlled drug release of bovine serum albumin as a model protein drug. Additionally, 

a novel generation of amphoteric crosslinked chitosan derivatives was designed to be 

pH sensitive and bacterially degradable. Tabletted carriers were designed to protect the 

drug from the harsh acidic environment of the stomach and the rigorous enzymic 

activity of the small intestine and deliver the drug to the colon. Tabletted formulation 

forms of these novel amphoteric derivatives of chitosan showed the excellent potential 

formulations as colon specific drug delivery vehicles. 
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