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Development of metal/oxide multilayer films showing self-propagating exothermic
reaction with controllable heat generation performance
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The purpose of this study is to develop biocompatible nano-materials showing
self-propagating exothermic reaction with controllable reaction behavior for medical applications.
Ti/Si multilayer film can be a promising material, but its reactivity is so high that its reaction
ignits with a very small mechanical stimulus such as tweezers picking. Therefore, we propose a
Ti/SiOx multilayer film as an alternative to control the reactivity. As x increases up to 0.56, the
Ti/SiOx multilayer films allow us to suppress an excessive reactivity without reducing heat
emission. It was also found that SiO2 is formed together with Ti silicide during the reaction of
Ti-SiOx solid state reaction.
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