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Mechanical properties and antibacterial effects of glass ionomer cement
containing gallium phosphate glass (GPG)
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This study investigated the mechanical properties and antibacterial activity of glass ionomer cement (GIC) containing 1 mol%
or 5 mol% gallium phosphate glass (GPG) powder, GPG were added to conventional GIC powder in a range of 0~20 wt%,
The specimens for compressive strength (4 mm@ X6 mm) and diametral tensile strength (6 mm@ x4 mm) were prepared by
mixing with the cement liquid and kept in an water of 3721C. Mechanical properties were evaluated at an interval of 1
h, 24 h, and 7 days. Antibacterial activity of specimens against to S. mutans and S, sobrinus was evaluated using agar diffusion
methods, Data were statistically analyzed by one-way ANOVA and Tukey HSD post-hoc test (p€0.05). Diametral tensile strength
of GIC containing GPG were significantly higher than control GIC while compressive strength showed no statistical difference,
There was an increasing tendency of antibacterial activity for GPG-GICs, Results indicated that GPG can be considered as potential
reinforcing agent for increasing antibacterial and mechanical properties for conventional GIC.
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Table 1. Composition of gallium phosphate-based glasses (GPG) used in this study (27)

Glass composition (mol%)

Code
ons Nazo Gazo3
1GPG 45 38 1
5GPG 45 34 5

Table 2, Contents of different gallium phosphate glasses (GPG) in weight and the GIC powder weight

Specimens code GIC (wt%) 1GPG (Wt%) 5GPG (wt%)

Glc* 100

1GPG 100

1Gab 95 5

1Ga10 0 10

1Ga20 80 20

5GPG 100
5Gab 95 5
5Gai10 90 10
5Ga20 80 20

*GIC - HY-BOND CX glass ionomer cement
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Figure 2, (A) Compressive strength and (B) diametral tensile strength of the prepared GIC. Same lower case letters indicate no
significance between the different GICs at the immersion time (p(0.05).
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Figure 3. Inhibition zones observed in (A) S, mutans (B) S. sobrinus, (C) (a) 1 mol%, (b) 5 mol% GPG powder to S. mutans,
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Table 3, Results of Day; (diameter of antibacterial
inhibition zone) by agar diffusion test for S. mutans and
S. sobrinus, Dz values include the specimen diameter

(~5 mm) (n=5).

Inhibition zone (¢ mm)

Code
S. mutans S. sobrinus
GIC 10.55+0.65” 9.28+0.28°
1Ga5 9.73+1.29° 951+028>
1Gal0 10.06+0.18° 9.04+0.69°
1Ga20 10.96+0.35° 9.78+0.75>
5Ga5 9.80+0.78° 9.33+0.31°
5Gal0 1026+029° 9.00+0.29°
5Ga20 10.81+024° 938+061°
1GPG 20.99-+1 70° 17 46+1.19°
5GPG 5.89+0.79° 574+0 62°
Ampicilin disk 13.09+1.67° 10.73+0.22°

‘Same lower case letters in column indicate no significant difference
between specimen groups (p<0.05).
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