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Development of glass fibers with antibacterial property

and control of their functions

Akiko Obata
(Nagoya Institute of Technology)

Abstract :

A 3D bioactive glass scaffold was developed as an ideal implant material with the ability of
prevention of the bacterial infection and regeneration of tissues. The sol-gel process and
electrospinning were combined to fabricate the 3D cotton-wool-like sol-gel glass fibers that can
mimic the skin extracellular matrix and deliver ionic therapeutic cues. Silver was incorporated into
the glass structure to give antibacterial ability to the glass fibers. It was studied how synthesis and
process variables affects the morphology of the fibers, size and distribution of silver in the fibers,
and the antibacterial property of the fibers. The calcination temperatures for the samples after
electrospinning was found to influence the state of silver in the glass fibers, with nanoparticles
forming and coarsening as the calcination temperature increased, which reduced the antibacterial
property. These phenomena suggest that not only the amount of silver but also the calcination
temperature plays a significant role on influencing properties of silver-doped sol-gel glasses. The
silver doped 3D non-woven sol-gel glass fibers were expected to be a good candidate for tissue

regeneration scaffolds.
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