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Introduction

The incorporation of bismuth is intended to enhance the performance of the silica—calcium bioactive glass system by introducing additional properties such as radiopacity', phototherma

conversion?, and possible therapeutic benefits?, while preserving the mesoporous structure advantageous for drug or biomolecule delivery. The materials were synthesized via a sol-ge

route to produce mesoporous silica nanoparticles, followed by sequential impregnation with calcium and varying concentrations of bismuth (0, 0.5, 1, and 2 mol% Bi,03), and fina
calcination. Comprehensive characterization was carried out to assess the cell viability, bioactivity, ion release, antibacterial activity and radiopacity, supporting the potential of bismuth
doped mesoporous bioactive glass nanoparticles in bone regeneration applications.
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Conclusions
Radiopacit
The nanoparticles maintained dendritic mesoporous structure after synthesis and calcination.

e Minor sulfur-containing crystals were detected, no crystalline bismuth phases formed, confirming successful Bi doping.

Fig. 9 Measurement in mm of inhibition zones of pressed samples pellets against E. coli and S. aureus. (nd: not detected)
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2.00- . e All samples showed bioactivity, evidenced by calcium phosphate formation after SBF immersion.
1.75 e Cell viability was confirmed in both direct and indirect assays, with no significant toxicity observed.
1504 e Bismuth was rapidly released within the first 7 days, suggesting potential for early therapeutic effects. Higher Bi content
E 1.25 - i slightly delayed P, Ca and Si ion release but did not reduce their final concentrations.
& 1.00.- e No effect against S. Aureus and minimal response in E. Coli is insufficient to support antibacterial properties.
% 0.75_' Radiopacity increased with Bi content, resulting in notably enhanced visibility.
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Fig. 11 Radiopacity of pressed samples pellets expressed
as aluminum equivalent following the ISO 13116:2014 standard.

Fig. 12 X-ray radiographic images of sample pellets.
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