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Gamma irradiation has widely been used to inactivate highly dangerous pathogens such as the Ebola virus
and anthrax spores from Bacillus anthracis. It has also been used as an inactivation method to create whole
“killed” bacterial or viral vaccines that induce broader spectrum immunity compared to vaccines inactivated by
either chemical or other physical means. We have previously reported the cross-protective immunity induced
by gamma-irradiated influenza vaccine (γ-FLU) and pneumococcal vaccine (γ-PN) (1-3). Importantly, in 2015
the US Department of Defense reported inadequate inactivation of anthrax spores following exposure to γ-
irradiation. This created the need for a much better understanding of the conditions and parameters required
to achieve sterility of infectious materials for vaccine purposes. Supported by the Australian Institute of Nu-
clear Science and Engineering (AINSE), we investigated different factors affecting the sterility of γ-irradiated
preparations. We generated inactivation curves for multiple pathogens (including Influenza A virus, Zika
virus, Semliki Forest virus, and rotavirus) and our data illustrated variations in inactivation curves directly
related to the nature of genetic materials and irradiation conditions. These variations in killing curves reveal
an important gap in current mathematical formulae to determine sterilising doses for different pathogens. In
addition, we investigated the structural integrity and immunogenicity of different vaccine preparations. This
study is expected to enable further development of sterile highly effective gamma irradiated vaccines.
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