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Inactivation of Vegetative and Sporulated Bacteria by Dry Gaseous Ozone
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Abstract

Inactivation by gaseous ozone of different types of microorganisms is successfully achieved provided, as is well
known, the gaseous phase is strongly humidified. The inactivation mechanisms and species involved in this
process are, however, not yet clearly identified. To gain insight, we considered exposure of bacterial spores to dry
rather than humidified ozone, a less complex chemical environment. In contrast to most of the published
literature, it is shown that, under strict dry ozone conditions, bacterial spores can be inactivated, but to a degree
that is largely dependent on the spore type and substrate material. In this case, the O3 molecule is determined to
be responsible for the inactivation process through its diffusion into and oxidative action within the spore, as no
outer erosion of the spore is detected. With humidified ozone, a higher inactivation efficiency is observed that is
most probably related, in part, to the swelling of the spore, which facilitates the diffusion of oxidative species
within it and up to the core; besides 03, these oxidative agents stem from the interaction of O3 with H20, which
in the end leads to a heavily damaged spore structure, in contrast to dry-ozone exposure where the spore integrity
1s maintained.
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