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Effect of CaO on the antibacterial property of zinc borosilicate glasses
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Abstract In this study, antibacterial glasses were developed by the addition of CaO in ZnO-Na,0-B,0;-SiO, glass system.
The effect of the addition of CaO on the thermal properties, dissolution properties, surface zeta potential and antibacterial
activity were analyzed. Differential thermal analysis (DTA) analysis was performed to analyze the thermophysical properties
of 30ZnO-xCa0-20Na,0-30B,0,-(20-x)Si0, (x=0, 2, 4, 6, 8, 10 mol%). It was confirmed that the glass transition temperature
decreased as the CaO content increased. The amount of released Zn®" ions and surface zeta potential of glass samples
increased with increasing CaO concentration. For these reasons, the antibacterial activity was dramatically improved. By the
addition of CaO, we could successfully develop an antibacterial glass with 99.9 % antibacterial activity against both Escherichia
coli and Staphylococcus aureus.
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Table 1
Antibacterial glasses chemical composition
Glass name Zn0O (mol%) CaO (mol%) Na,O (mol%) B,0; (mol%) Si0O, (mol%)
20S30B 30 0 20 30 20
2C18S30B 30 2 20 30 18
4C16S30B 30 4 20 30 16
6C14S30B 30 6 20 30 14
8C12530B 30 8 20 30 12
10C10S30B 30 10 20 30 10
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Fig. 1. The glass transition temperature of 30ZnO-xCaO-20Na,O-

30B,0;-(20-x)SiO, (x=0, 2, 4, 6, 8, 10 mol%)).

(]



Effect of CaO on the antibacterial property of zinc borosilicate glasses

Table 2
Thermal property of antibacterial glasses
Glass name T, (°C) T./T, (°C) AT(T,-T,) (°C)
20S30B 576 714/740 138
2C18S30B 571 708 137
4C16S30B 569 704/732 135
6C14S30B 565 699 134
8C12S30B 562 696 134
10C10S30B 560 693 133
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Fig. 2. The pH values of 30ZnO-xCa0O-20Na,0-30B,0,-(20-x)
Si0, (x=0, 2, 4, 6, 8, 10 mol%).
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Fig. 4. The zeta potential of 30ZnO-xCaO-20Na,0-30B,0,-(20-x)
Si0, (x=0, 2, 4, 6, 8, 10 mol%).
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Fig. 3. The elution of (a) Na" and Ca’" ions, (b) Zn®* ions in 30Zn0-xCa0-20Na,0-30B,0,-(20-x)Si0, (x=0, 2, 4, 6, 8, 10 mol%).
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Fig. 5. The antibacterial activity against E. coli and S. aureus

of 30Zn0-xCa0-20Na,0-30B,0;-(20-x)Si0, (x=0, 2, 4, 6, 8,
10 mol%).
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