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Thesis Title The Physicochemical Properties of the Novel Glass-lonomer Cement
Author Miss Sareepah Manmoo
Major Program Dental Research
Academic Year 2014
ABSTRACT

The modification of glass-ionomer cement (GIC) with chitosan and albumin
lead to a novel cement which can sustain release bioactive molecules. This may alter the
physicochemical properties of the cement.

Objective: This study aimed to investigate the physicochemical properties of
both conventional glass ionomer cement (G) and resin modified glass ionomer cement (RG) that
have been modified.

Materials and methods: The modification of both G and RG cements was
performed by pre-mixing the powder of G and RG thoroughly (w/w) with 15% of chitosan
selected from two molecular weights either 545 kDa (F) or 62 kDa (K) and 5% bovine serum
albumin (A) while there is no change in the liquid component. Five groups with different
compositions of the powder were assigned to: 1. G, RG were control groups 2. GF, RGF 3. GFA,
RGFA 4. GK, RGK 5. GKA, RGKA 1. Initial setting times and final setting time were
determined using a Gilmore needle according to the dental material standard. 2. Surface pH was
measured by flatten electrode by placing on the wet surface of the setting cement.
3. Microhardness of each specimen was measured. 4-5. Compressive strength and Diametral was
measured by Universal testing machine for 1, 24, 48 hour after setting. 6. Fluoride release in
immersed water was determined by using a standard ion-selective electrode technique. The
aluminum and silicon release measured by Inductive Coupled Plasma Optical Emission
Spectroscopy (ICP-OES) technique. The results were analyzed using one way ANOVA to
compare the means among groups of the setting time, compressive strength and diametral tensile
strength. The release of fluoride, aluminum and silicon as well as surface pH and microhardness

were determine by ANOVA with repeated measurement and scheffe ’s multiple comparison test.
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Result: Conventional glass ionomer cement with adding 15% chitosan only or
also adding with 5% BSA did not alter setting time, surface pH except in GK (decrease pH
value) , surface hardness and pattern release of fluoride, aluminum and silicon. However burst
effect was reduce at the early phase. The releasing of fluoride in GF, GFA and GK were
decreased. The releasing of aluminum in GF and GFA group were decreased. The releasing of
silicon in GFA group was increased when compared with control group. The compressive
strength decreased in all of groups and the diametral tensile strength increased when compared
with control group. Resin modified glass ionomer cement with adding 15% chitosan only or also
adding 5% BSA did not alter setting times and pattern of release of fluoride, aluminum and
silicon. All of the modified cements increased of fluoride release. The releasing of aluminum all
in all of groups were not different. The silicon releasing in RGF, RGFA and RGK were increased
when compared with control group. The surface pH values was increased in all of the modified
cement groups. The microhardness, compressive strength and diametral tensile strength were
decreased when compared with control group.

Conclusion: Conventional glass ionomer cement with adding 15% chitosan
only or also adding with 5% BSA did not alter setting times, surface pH, surface hardness as well
as the pattern release of fluoride, aluminum and silicon. However, adding chitosan and BSA
reduce their burst effect at the early phase. The compressive strength decreased in all of groups
and the diametral tensile strength increased. Resin modified glass ionomer cement with adding
15% chitosan only or also adding 5% BSA did not alter setting times and pattern of release of
fluoride, aluminum, silicon but reduced the burst effect in early phase. Surface pH was increased

while microhardness, compressive strength and diametral tensile strength were decreased.

Keyword : Novel glass-ionomer cement, Chitosan, Physical properties, Chemical properties
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2 3.4+0.1 3.4+0.1 3.540.5 3.1+0.2 32402
3 3.4+0.1 3.5+0.1 3.540.5 32402 33402
4 3.5+0.1 3.6+0.1 3.6+0.5 32402 33402
5 3.5+0.1 3.6+0.1 3.6+0.5 32402 34402
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1440 6.4 +0.4 59+02 57+02 6.0£0.3 6.3+0.1
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Cumulative fluoride release
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Cumulative aluminium release
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Cumulative silicon release
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Cumulative fluoride release
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Cumulative silicon release
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