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Human norovirus is the leading cause of acute viral gastroenteritis worldwide and a public health concern because
of its low infectious dose and persistence in the environment. Water plays a major role in the transmission of
norovirus to humans, and effective decontamination of water can control the spread of the pathogen. Chitosan is a
polysaccharide derivative of chitin and has shown promising antibacterial activity; however, limited research has
been performed on its application for the antiviral treatment of water. In this study, we investigated the antiviral
activity of chitosan microparticles (CM) in suspension against bacteriophage MS2, a cultivable surrogate for human
norovirus. CM was generated through the ionic gelation of chitosan solution using sodium sulfate as a cross-linker
while sonicating, quality assessed against the MS2 host E. coli strain using macrodilution broth method and size-
characterized by dynamic light scattering. The CM preparation had 6% (w/v) dry weight and a particle size range of
approximately 0.5-1.0 um. Quality assessment of CM revealed a minimum inhibitory concentration of 0.006% (w/v)
with no interference in infectivity assays. The impacts of CM against virus infectivity and genome integrity were
assessed with plaque assay and reverse-transcriptase quantitative PCR (RT-qPCR), respectively. The infectious titer
of MS2 with 0.3% CM immediately decreased to the limit of detection of 1.85 logio PFU/mlI, and viral genome with
CM concentrations up to 0.01% decreased to the limit of detection of 1.12 logio RT-qPCR units at 0-hour contact
time. Further research focuses on continuing mechanistic studies using a plate-based thermal release assay (PaSTRy)
to assess virus capsid and RNA stability in binding to CM, visualizing CM using electron microscopy, investigating the
impact of CM on human norovirus, and assessing downstream applications in agricultural water.
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