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Construction of functional softmaterials composed of filamentous viruses
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M13 phages, a type of filamentous virus, have recently been utilized as components
for developing novel functional soft materials in various fields. Herein, we
demonstrated the self-healing capability of hybrid hydrogels composed of antigen
peptide-displaying M13 phages and antibody-immobilized gold nanoparticles (GNPs).
The addition of small amounts of buffer solutions to the rupture points of the hybrid
hydrogels followed by incubation resulted in self-healing, possibly due to specific
interactions between the components. Transmission electron microscopy observations
confirmed the self-assembly of the phages and GNPs. The percentage of the rupture
force of the hydrogel after the first healing was 80-95%, demonstrating the high
healing capability of this system. Importantly, healing under suitable conditions with
lower concentrations of GNPs led to self-healing with a smaller decrease in the
rupture forces after at least five cycles. The results will create attractive
opportunities for the construction of virus-based, smart, soft materials.
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