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Analysis of physicochemical behavior between metal particles and cells in
culture medium and development of sustained-release control method
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By applying a silica coating to zinc oxide nanoparticles and adjusting the

film thickness, it was possible to control the dissolution rate and eluted amount of zinc ions. When
coated zinc oxide nanoparticles were administered to Chlamydomonas, it was found that the growth of
plant cells could be promoted by matching the absorption rate of zinc ion with the rate of cell
growth. When silica coating of magnesium oxide was also investigated, it was found that the amount
of cell growth in the administration of magnesium oxide was correlated with the concentration of
eluted ions rather than the rate of magnesium dissolution. Moreover, in both hydroponic and outdoor
cultivation, the promotion of the plant growth was succeeded by the administration of zinc oxide
nanoparticles.
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[1] S. Yoshihara, et. al., Plant Cell Tiss Organ Cult, 138, 377-385 (2019)
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