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(B MI(Objective)]
1) To assess the potential adjuvant ability of hydroxypropyl cellulose for the current seasonal influenza split HA vaccine.
2) To evaluate the protective and cross-protective efficacy of hydroxypropyl cellulose adjuvant against homologous and

heterologous virus (A/HIN1 pdm09) challenge.

(7572 & QN A (Methods/Results))
Hydroxypropyl cellulose (HPC) is an injectable excipient that has been reported to have adjuvant ability for split influenza
HA vaccines for the 2015/2016 and 2016/2017 seasons in the previous screening report in 2019. However, antigenic drift
of the influenza virus and mutations in the HA segment, a major antigen of the influenza vaccine, can lead to reduced vaccine
efficacy. Therefore, re-assessment of the remaining adjuvant potential, as well as evaluation of cross-protective efficacy, is
necessary. In this study, I evaluate the adjuvanticity of HPC and its efficacy in combination with the quadrivalent split HA
vaccine for the 2023-2024 influenza season, which contains the current strain of influenza A/HIN1 pdm09 and three other
strains of influenza viruses. Using a mouse model, I performed immunogenicity studies and assessed protective and cross-
protective efficacy in BALB/c mice following challenge with homologous and heterologous HIN1pdm09 virus strains. The
results of immunization in BALB/c suggested that HPC in combination with the HA vaccine generated higher virus-specific
IgG antibody titers compared to the vaccine alone. The level of virus-specific IgG induction by the HPC-adjuvanted vaccine
was comparable to that of the alum-adjuvanted vaccine, even though the HPC ratio in the vaccine combination was five-
fold lower than alum. The adjuvanted vaccine provided complete protection against homologous challenge and enhanced
viral clearance from respiratory organs. Notably, both HPC- and alum-adjuvanted vaccines demonstrated cross-protective

efficacy against heterologous HIN1pdm09 virus challenge, improving survival rates compared to the vaccine alone.

(#  #&(Conclusion)]
This study reveals that hydroxypropyl cellulose (HPC) has adjuvant potential for the current seasonal influenza vaccine
(2023-2024 season) and effectively enhances vaccine-induced humoral immune responses when combined with the split
HA vaccine. Overall, the HPC-adjuvanted vaccine showed immunogenicity and protective efficacy comparable to those of
the alum-adjuvanted vaccine. The HPC adjuvanted vaccine provided complete protection in BALB/c mice against
homologous challenge and conferred cross-protective efficacy against heterologous HIN1pdmO09 virus challenge. These
findings indicate that HPC can enhance both strain-matched and cross-reactive influenza vaccine efficacy. HPC enhances
vaccine efficacy, although the precise mechanism underlying its adjuvant activity remains unclear and requires further
investigation. To clarify the adjuvant potential of HPC for the HA vaccine, future evaluation including dose optimization

and assessment of cell-mediated immunity, including T cell responses, should be addressed.
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