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Synthesis of Ag-Hydroxyapatite Antibiotic Material by Coprecipitation Method
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Antibiotic composite was synthesized by coprecipitation of silver nitrate into hydroxyapatite. Adsorbed amount of sil-
ver ion was examined by the variation of concentration of silver nitrate, temperature, pressure and curing time. Opti-
mum condition for silver-hydroxyapatite adsorption could be achieved. Physical and chemical characteristic properties
of synthesized silver-hydroxyapatite were tested by ICP-MS, SEM-EDAX, DSC and XRD. Antibiotic properties for
gram positive staphylococcus aureus (ATCC 6538) and gram negative escherichia coli (ATCC 25922) were tested by
shake flake method.
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Fig. 1. Schematic diagram of Ag-hydroxyapatite synthesis process.
1. thermostat 4. magnetic stirrer
2. lab stirrer 5. H;PO, solution
3. peristatic pump 6. Ca(OH),+AgNO; solution
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Fig. 2. Process of Ag-hydroxyapatite synthesis.
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Fig. 3. Adsorbed Ag by coprecipitation method and Precipitation (20 °C).
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Fig. S. Adsorbed Ag of precipitation method at various pressure.
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Fig. 6. DSC spectra of Ag-hydroxyapatite prepared by coprecipitation
method.
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Fig. 8. SEM-EDAX of Ag-hydroxyapatite (a) 35 times, (b) 3,500 times, (c) 10,000 times, (d) Ag, (e) Ca, (f) P.

Table 1. Staphylococcus aureus(1) and Escherichia coli(2) by the change of Ag concentration

Hydroxyapatite Ag-Hydroxyapatite Ag-Hydroxyapatite Ag-Hydroxyapatite
(Blank test) (Ag 10,000 ppm) (Ag 30,000 ppm) (Ag 50,000 ppm)
0h 1.5x 10* 1.5x 10* 1.5x 10* 1.5x 10*
bacteria 1 24h 1.2 x 107 <10 <10 <10
decreased bacteria(%) - 99.9 99.9 99.9
0h 1.2x10* 1.2 10* 1.2x10* 1.2x10*
bacteria 2 24h 12x 108 <10 <10 <10
decreased bacteria(%) - 99.9 99.9 99.9
600
I Hydroxyapatite
500 B Ag-hydroxyapatite
T 400 A
E
é 300 -
3
£
-]
o 200 4
[&]
100
0 -
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Fig. 9. Antimicrobial of Ag-hydroxyapatite prepared by coprecipitation 20L/times
method (Staphylococcus aureus - blank, 10,000 ppm, 30,000 ppm,
50,000 ppm, Escherichia - blank, 10,000 ppm, 30,000 ppm, Fig. 10. Changing mode general bacteria of Ag-hydroxyapatite prea-
50,000 ppm). pared by coprecipitation method.
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