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Anti-bacterial effects of the Na,O-TiO,-P,O; glass-ceramics added Ag’ ion
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Abstract Glass-ceramics composed of 5Na0-36Ca0-10TiO,-xP,O; could be obtained with P,O; content as following
procedure: 1) leaching out Ca(PO,), crystals between Ca(PO,), and NaTi,(PO,); selectively in 1N HCl solution for 2
days, and 2) exchanging Na" ion to Ag’ ion in Ag(NO,) solution for 1 day. Scanning electron microscope (SEM) and X-
rat diffractometer (XRD) were measured to verify the proper synthesis of glass-ceramics. And anti-bacteria test was
accomplished using Staphylococus aureus bacteria. In the results of anti-bacteria test, the bacteria were died perfectly after
3 hours.
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Table 2
Differential Thermal Analysisof NTP
Table 1 N _ _ Transtion  Crystalization
Chemica composition of mother glass (unit: mole rtio) Composition (mol ratio) temperature  temperature
Sample Na,0 Tio, Cao P,0; () 2nd 3rd
19.5NTP 5 10 36 195 5Na,0-36Ca0-10TiO,-19.5P,0; 665 708 -
22NTP 5 10 36 22 5Na,0-36Ca0-10TiO,-22P,05s 661 695 750 -
24 5NTP 5 10 36 245 5Na,0-36Ca0-10TiO,-24.5P,0; 594 680 741 810
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Fig. 1. XRD patterns of NTP glasses according to P,O; content.
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Fig. 3. XRD patterns of the NTP crysdlization by ion exchange.
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Fig. 2. SEM Photographs of 19.5NTP before acid treatment ((a) 1000x, (b) 3000x) and after acid treatment ((c) 1000%, (d) 3000x).
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Fig. 4. Results of anti-bacterial test for Staphylococcus aureus

(25mg/5.0ml). (a) Anti-bacteria effect of ion exchanged glass-

ceramics, (b) Anti-bacteriad effect with the amount of ion
exchanged glass-ceramics.
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