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Abstract

Contract No. : RMU4880042

Project Title :  Mucoadhesive properties of pectin: Mechanistic studies intended for drug
delivery system design

Researchers . Pornsak Sriamornsak and Nathaya Wattanakorn

Research Duration : 3 years (29 July 2005 — 28 July 2008)

Mucoadhesive polymers have been used to increase retention time and improve
bioavailability of drug in dosage forms. The objectives of this study were to investigate the
mucoadhesive properties of various pectins using a texture analyzer, and the mucoadhesive
mechanisms with several techniques. The pectin-based mucoadhesive dosage form was also
designed and evaluated. The results demonstrated the mucoadhesive properties of pectin against
gastrointestinal (Gl) mucosa with the strongest mucoadhesion in large intestine. For buccal tissue, dry
pectin discs showed stronger adhesion than wet ones. Moreover, mucoadhesive performance of
pectins largely depended on their characteristics, i.e., degree of esterification and molecular weight.
The wetting behavior of pectin surfaces increased with the decreased degree of esterification,
indicating hydrophilic nature of the molecules. The rheological parameters increased after mixing of
pectin and mucin indicating the interaction between pectin and mucin due to physical entanglement.
Infrared spectra showed that water from mucin dispersion could diffuse through pectin films and
formed H-bond with pectin molecules. The atomic force micrographs demonstrated physical
morphology of the interaction. The study of surface charge properties showed that pectin, mucin and
the pectin-mucin mixture were negative charge, indicating that the interaction between pectin and
mucin was not due to the electrostatic attraction. Pectin-based buccal discs were prepared for
transmucosal drug delivery. It was observed that high esterified pectin had a higher buccal adhesion
than low esterified pectin. Pectin-liposome nanocomplexes (PLNs) were prepared by mixing cationic
liposomes with pectin solution. Fluorescein isothiocyanate-dextran with molecular weight of 4300 Da
(FD4) loaded PLNs were then intragastrically administered to male Wistar rat. The rat Gl tissues were
excised and observed under confocal laser scanning microscopy. High intensities of FD4 were found
in rat’'s small intestine even after 6 hours of an oral administration of FD4-loaded PLNs, compared to
FD4 solution and FD4-loaded cationic liposomes. PLNs made of low esterified pectin showed a higher
mucoadhesion to the intestinal mucosa. The pharmacological effect of PLNs containing calcitonin was
also investigated and found that blood calcium concentration was decreased after administration of

PLNs containing calcitonin into rat, compared to calcitonin solution. In conclusion, pectin showed
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mucoadhesive performance with Gl mucosa. The mechanisms involved mucoadhesive properties of
pectin are the wetting and swelling of pectin to intimate contact with mucin in mucus layer in the initial
step. Consequently, pectin and mucin chains are physical entangled and diffused into each other to
form gel network. H-bonding or other interactions may then form in the final step of the interaction.
The selection of suitable pectin as a mucoadhesive material may help to retain the dosage form at its

site of application.
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