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Abstract 
Surface contamination with infectious and pathogenic viruses, such as SARS-CoV-2, Influenza A (InfA), human adenovirus (HAdV), or human rhinovirus (HRV), is a threat to public health.
Cold atmospheric plasma (CAP) is an emerging non-thermal technology for the decontamination of bacterial and viral pathogens. Along with its outstanding effectiveness, the CAP technology is inexpensive, gentle to the exposed material, and safe to humans and the environment.
Objectives: We intend to optimize the CAP technology for disinfection of heat- or liquid-sensitive objects to permit their repeated use upon decontamination. Moreover, our aim was to investigate the effect of increasing doses of CAP on different respiratory viruses (SARS-COV-2, InfA, HAdV, and HRV) by assessing the integrity of viral genomes, overall morphology, and infectivity in permissive cell lines.
Methods: We generated several devices for non-thermal plasma (NTP) production, optimized e.g. in size, chamber characteristics or discharge number. Individual devices are screened for efficiency against viruses and several properties are tested. The reduction of infectivity is tested in cell culture. To address the physical damage inflicted by NTP, samples are analyzed by qPCR. To distinguish different degrees of damage, we develop assays using DNAse treatment and filtering. 
Results: Optimized NTP devices differ in their efficiency against viruses. The most efficient setup reduced the infectivity of HRV and HAdV to 100% and 80%, respectively, after 30 minutes. Genome copies are reduced more slowly and drop to 86% after 10 minutes and to 65% after 30 minutes. Analyses of InfA and HAdV are ongoing.
Conclusion: NTP devices require carefully adapted design for adequate efficacy of surface decontamination from different viruses.
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