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ABSTRACT

Introduction: Glass-ionomer cements (GIC) and Chitosan is widely used in
biomedical and pharmaceutical applications due to its biocompatibility and the slow release of
active molecules. GIC are dental material based on the acid-base reaction between polyacrylic
acid and fluoroaluminosilicate glass. GIC is osteoconductive and is able to bond to bone and
metals. Chitosan is a natural biodegradable polyaminosaccharide obtained by alkaline
deacetylation of chitin. Chitosan is claimed to be a candidate system for mucosal drug delivery
due to its mucoadhesiveness and permeabilizer. Objectives: This study intended to establish a
new material by combining GIC and chitosan in order to prolong releasing of protein with low
cytotoxicity. Materials and methods: Albumin was used as a tested protein at a final
concentration of 1.5% albumin, by weight. The experimental GIC was modified by addition of
20% chitosan, by weight, and was used as a carrier for the in vitro release of albumin. The
specimens were prepared in the mold, 10 mm diameter and 2 mm thick, and were divided into
three groups; GIC + Chitosan (GIC+CS), GIC + albumin (GIC+AL) , and GIC + chitosan +
albumin (GIC+CS+AL). After setting, all specimens were incubated at 37° C for 1 hour. Each
specimen was then submerged in 1 mL phosphate buffered saline (PBS, pH 7.4). The PBS of each
specimen was changed and collected at 1, 6, 12, 24, 48, 72, 168, and 336 hours. The collected
PBS was concentrated and subjected to protein analysis using BCA protein assay and
electrophoresis. The cytotoxicity of the experimental GIC was investigated on human dental pulp
cells. The specimens were submerged in 2 mL PBS for 24, 48, or 72 hours. The supernatant from
each specimen was collected from each time point and then filtered sterilized. The sterilized
supernatant was added into 2 x MEM cultured media and the tested media were incubated with
human dental pulp cells for 48 or 72 hours. The MTT assay was used to determine cytotoxicity.

Results: The GIC+CS+AL released a burst of albumin, in the first 60 min, and then slowly
(5)



released of albumin, at different rate, up to 2 weeks. The profile of in vitro protein release of
GIC+AL showed similar pattern as found in GIC+CS+AL, however, albumin released from
GIC+AL was 3 times less than what released from GIC+CS+AL. No further albumin was
released from GIC+AL during the following 6 hours. Cytotoxicity studies showed no significant
different between GIC and GIC+CS. Conclusion: These studies demonstrate that GIC+CS
combination is a promising biocompatible vehicle which can be used to sustain delivery of

protein.



