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Bioactive glasses(BG) are promising materials for 

orthopedic applications because they combine 

osteostimulative potential with antibacterial 

activity. However, ion release and increasing 

alkalinity may compromise cell compatibility1,2,3,4 
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Introduction & Aim
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LDH release from SAOS-2 cells after exposure to phosphate-modified bioactive glasses.

Statistical analysis was performed using two-way ANOVA, followed by Tukey's multiple comparisons 

test (n = 3 biological replicates). Significant differences between concentrations within each bioactive 

glass group are indicated as *p < 0.05, **p < 0.01, ***p < 0.001, and ****p < 0.0001

Antibacterial activity of phosphate-modified bioactive 

glasses against Staphylococcus aureus.

Data are presented as mean ± SD (n = 3 biological replicates). 

Statistical analysis was performed using two-way ANOVA 

followed by Dunnett's multiple comparisons test, comparing 

each treatment with the corresponding control at the same 

concentration. *p < 0.05, **p < 0.01

SAOS-2 viability after exposure to phosphate-modified bioactive glasses.

Data are shown as mean ± SD, n = 3 biological replicates. Statistical analysis was performed using two-way 

ANOVA followed by Tukey's multiple comparisons test. Concentrations were compared within each glass 

composition. *p < 0.05, **p < 0.01, and ****p < 0.0001

Outlook
➢ Integration of a co-culture model to study osteoblast-bacteria interactions in a more 

physiologically relevant environment.

➢ Application of the established 3D hydrogel model to investigate osteoblast responses to bioactive 

glass surface features.

➢ Exploration of omics approaches (e.g., transcriptomics, proteomics, metabolomics) to uncover 

molecular mechanisms underlying osteogenic and antibacterial effects.
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1. P0 induced the strongest pH increase

This study investigated whether systematic 

variation of phosphate content can tune the 

balance between antibacterial efficacy and cell 

compatibility

Bioactive glass composition (mole%)

Bioactive glass P₂O₅ SiO₂ CaO Na₂O

P0 0.0 51.45 25.46 23.09

P2.6 2.6 46.10 26.90 24.40

P5.2 5.2 40.75 28.34 25.71

pH values in SAOS-2 culture medium after exposure to phosphate-modified bioactive 

glasses.

Data are shown as mean ± SD, n = 3 biological replicates

pH values in Staphylococcus aureus 

culture medium after exposure to 

phosphate-modified bioactive glasses.

Data shown as mean ± SD, n = 3 

biological replicates.
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Results
2. Phosphate content affected SAOS-2 viability

3. LDH-supported concentration-dependent cytotoxicity 4. P0 showed the strongest antibacterial effect
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