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From the viewpoint of mucosal immunity, considering SARS-Cov2 infection, a defense system on the mucosal
surface of the respiratory tract, which is the gateway for virus entry, is necessary. In order to develop an
intranasal vaccine against all viral infections, we will develop an intranasal vaccine delivery system based on
the cationic nanogel technology we have developed.

The RBD of a novel coronavirus Wuhan strain was purified by a baculovirus system and formulated into a
ratio 1:1 formulation. By intranasal immunization of mice with this RBD nano-gel formulation three times
every three weeks, high antigen-specific IgG and IgA antibodies could be induced in the serum and nasal
lavage fluid. The induced antibodies were tested for binding inhibition activity against spike proteins by ACE2
receptor binding inhibition ELISA, and were found against Wuhan strain (WT) and Omicron strain (BA.5) in
serum IgG antibodies. In addition, IgA antibodies in nasal lavage solution showed strong inhibitory activity
against Wuhan strain. Intranasal administration of double fluorescent labeled nanogel RBD in mice showed
that nanogel RBD adhered to the paranasal sinus epithelial layer within 1 hour and were incorporated into the
epithelial cells over 12 hours, where the RBDs were released from the nanogels. Flow cytometry analysis of
cells collected from the sinus epithelial layer 12 hours after administration also showed that the released RBDs
were effectively incorporated into the underlying dendritic cells. Intranasal immunization of monkeys with
spiked RBD antigens derived from novel coronaviruses after nanogel complex or additional intranasal
immunization after mRNA coronavirus vaccine induced IgG in serum and IgA in nasal lavage fluid against
the Wuhan strain, and these antibodies had binding inhibitory activity against the human ACE2 receptor. These
antibodies had binding and inhibitory activity against the human ACE2 receptor. In addition, real-time PET
imaging analysis of 0.3 ml of [18F]-labeled nanogel in two rhesus monkeys by intranasal device showed no
deposition of [ 18F]-labeled nanogel in the central nervous system (CNS) of the monkeys besides the olfactory
bulb, cerebrum, and eyes, indicating that [18F]-labeled nanogel remained in the monkey nasal tissue for as
long as 6 hours after nasal administration. Labeled nanogels remained in monkey nasal tissues for as long as
6 hours after nasal administration.

These results provide the basis for the development of an intranasal vaccine delivery system for viral

vaccine antigens.



