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ABSTRACT

Name : Ahmed Mohamed Ahmed EI-Fiqi.

Title of thesis: "Preparation and Characterization of Some Antibacterial glasses"
Degree : M.Sc. Thesis (Chemistry), Faculty of Science, Cairo University, 2009.
Abstract

This work was carried out to investigate the antibacterial effects of some undoped and
silver-doped P,Os - CaO - Na,O glasses against S.aureus, P.aeruginosa and E.coli micro-
organisms using agar disk-diffusion assays. Glass forming regions in the ternary P,Os - CaO -
Na,O and in the quaternary P,Os- CaO - Na,O - Ag,0O systems were determined. Density, molar
volume, dissolution of glass in water, pH changes of water during glass dissolution, and
concentrations of silver ions released from silver-doped glasses into water during their
dissolution were determined. The structures of some glasses were studied by XRD, FT-IR, and
UV-VIS spectroscopy. The tested silver-free and silver-doped glasses demonstrated different
antibacterial effects against the tested micro-organisms. For silver-free glasses, an increase in
inhibition zone diameter (zone of no bacterial growth) was seen with the increase in the glass
dissolution rate and with the decrease in water pH. Silver-doped glasses showed an increase in
inhibition zone diameter with increasing Ag,O content. An increase in concentrations of silver
ions released from silver-doped glasses into water was seen with increasing time of glass
dissolution and with increasing Ag,O content. The dissolution rates of P,Os - CaO - Na,O
glasses decreased with increasing CaO content and slightly decreased with gradual replacement
of Na,O by Ag,0.

Keywords:  Antibacterial glasses; Silver-doped phosphate-based glasses; Glass dissolution;

Controlled release; Silver ions; Antibacterial effect.
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