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The contamination of food with viruses and bacteria is an important factor in
food safety and hygiene management. In fact, such contamination accounts for
roughly 90% of the causes of food poisoning. In addition to the issue of food
poisoning, contamination with viruses and bacteria also has a major impact on
the stable supply of food. If a material that can efficiently and easily inactivate
viruses and bacteria in food could be realized, the impact on food hygiene
management, which is a global issue, would be immeasurable. The author has
succeeded in developing a highly efficient nontoxic agent for viruses and
bacteria using membrane-deforming liposomes, and aims to put it to practical
use as a food hygiene management material.

The author has recently succeeded in developing a membrane-deforming
liposome that can efficiently incorporate viruses that interact with its surface
into the interior of the vesicle. These membrane-deforming liposomes self-
assemble on the membrane in response to the adhesion of anion particles to
receptor molecules embedded in the membrane, inducing vesicle fission from
the outside to the inside. In this research project, as a model case, when micro-
sized phage viruses were made to act on membrane-deforming liposomes, these
viruses accumulated at the membrane deformation sites and were taken into
the interior of the liposomes. In addition, the encapsulated phage viruses were
isolated from the external environment and detoxified with high efficiency. For
example, when E. coli, which is a target of phage virus infection, co-existed in
the solution, its infectivity was greatly reduced. This membrane-deforming
liposome-based detoxification technology is ideal for designing highly
biocompatible materials that minimize the use of detoxifying agents, as it can
detoxify viruses and bacteria without degrading them. However, the prototype
membrane-deforming liposome uses receptor molecules that require several
organic synthesis steps (lasting more than two weeks), making it difficult to put
into practical use. Therefore, the author recently synthesized a peptide lipid
receptor molecule that can be synthesized in 1-2 days, in order to solve this
problem. By introducing this peptide receptor into liposomes, it was found that
membrane deformation which can encapsulate viruses can be induced while
maintaining high biocompatibility.






