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Silver diamine fluoride is used to treat dental caries by utilizing the 
antimicrobial properties of silver in addition to the remineralization 
properties of fluoride on demineralized enamel. The silver payload is 
released immediately upon use and requires follow-up applications, 
whereas prolonged release of silver ions over time from bioactive 
glasses containing <1 mol% silver has been shown. Borate glasses are 
desirable due to remaining fully degradable at low mol%, which may be 
beneficial for incorporating higher levels of silver within a glass network. 
The objective of the study was to establish the feasibility of borate-
based glasses containing silver and fluoride ions, and subsequently, 
quantifying glass degradation rate and concentration of silver and 
fluoride ions released in an aqueous environment over time. Glasses 
were fabricated by a melt quenching technique at 1200 oC and ground 
to <25 mm particles for analysis. Glasses were agitated in HEPES buffer 
at 37 oC for various times (5min, 30min, 1h, 3h, 12h, 24h, and 48h) then 
centrifuged to pour off the supernatant. The supernatant was used to 
determine silver ion concentrations using ICP-OES and fluoride ion 
concentrations using a fluoride ion-selective electrode. The remaining 
solid was dried in an oven at 50 oC for two days to gravimetrically 
determine %mass loss. Borate-based glasses were successfully 
fabricated and degraded to release silver and fluoride ions over time. 
The concentration of silver ions released after 5 min was higher than 
the minimum inhibitory and minimum bactericidal concentrations for 
Streptococcus mutans, and the concentration of fluoride ions released 
was found to be much lower than amounts found in conventional 
toothpastes. Overall, these glasses could be used to arrest carious 
lesions and remineralize areas of demineralization with the release of 
silver and fluoride ions over time. 

 

 




