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In the field of oral mucosal adjuvants, where there have been no promising candidates other than cholera
toxin, which is effective as an oral adjuvant but has been pointed out to have serious safety problems,
the principal investigators of this project have found safe and effective oral mucosal adjuvant compound
in the studies on the bioactivity of pulmonary surfactant as a natural human constituent. The
development of this project was led by Dr. Hiroshi Kido of the Institute for Advanced Enzyme Research
at the University of Tokushima as the principal investigator, Koichi Suzuki, president of the Applied
Medical Enzyme Research Institute Co., Ltd., a venture company originating from the University of
Tokushima, which holds the non-exclusive license for SF-10, a synthetic mucosal pulmonary surfactant
adjuvant invented by the University of Tokushima and Dr. Takao Fujisawa, director of the National
Hospital Organization Mie Hospital, who has a proven track record in clinical research on infectious
diseases. The adjuvanted mucosal influenza vaccine is considered to be an ideal vaccine to protect against

infection because it induces antiviral-specific IgG antibodies in the blood, antiviral-specific IgA
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antibodies secreted by the respiratory and gastrointestinal mucosa, and specific cellular immunity.

In this project, based on the research results of the synthetic pulmonary surfactant mucosal
adjuvant SF-10, which has been developed by the principal investigator and others, we will develop an
oral mucosal adjuvant from the components of the human pulmonary surfactant that are essential for
mucosal adjuvanticity and optimize the formulation of the orally inoculated mucosal adjuvant by the
first half of FY2019. By the end of FY2020, we completed a non-clinical safety toxicity study using mice
to confirm that there are no safety issues and establish the framework for the production of
investigational new drugs. Since there have been no practical examples of intranasal/trans-airway
inoculation influenza mucosal vaccines or oral inoculation influenza mucosal vaccines, it has been
difficult to determine the reference value for the efficacy of antiviral IgA antibody levels in airway
mucosal secretions as anti-infection protective immunities, which is a distinctive feature of mucosal
vaccines. Therefore, we conducted a cohort study to clarify the reference value. Since patients with
seasonal influenza have a low probability of contracting the same subtype of influenza in the same year
and the following year, we investigated blood anti-influenza IgG antibody titers and nasal anti-influenza
IgA antibody titers before and after infection in patients of various age groups, and determined the nasal
anti-influenza IgA antibody titer and blood anti-influenza IgG antibody titer necessary for the
development of infection protection. We were able to obtain reference data for the future development of
mucosal vaccines by clarifying the influenza IgA and blood IgG antibody titers required for the
development of infection protection.

To evaluate the implementability of the newly found anti-influenza IgA antibody titer described
above, we further collected nasal secretions from 151 children aged 0-6 years during the summer before
the influenza H3N2 subtype pandemic, and investigated the anti-H3N2 subtype IgA antibody titer
between two groups of affected and non-affected children during the influenza pandemic. As a result, no
infected children were found among those who exceeded the reference value for anti-H3N2 subtype IgA
antibody titer, and all infected children were below the reference value. These results indicate that the
newly found anti-influenza IgA antibody titer described above are useful for the development of infection

protection. As described above, this project achieved almost 100% of its initial goals for each item.
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