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Analysis for brain transfer of water-soluble macromolecule administered by
intranasal formulation consisting of IL encapsulated porous silica
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In this study, we applied ionic liquids that can enhance mucosal
permeability to etodolac (BBB-impermeable drug) and inulin (water-soluble middle molecule) and
administered them into the nasal cavity, where the direct nasal-to-brain pathway exists, and found
that the transfer of these compounds into the olfactory bulb, brain and blood was increased. These
results suggest that ionic liquids are useful materials for the design of intranasal formulations
targeting the brain.

Since the ionic liquid is viscous and difficult to be sprayed with a general nasal device, the ionic
liquid was encapsulated in porous silica, which is an absorbent, under optimal conditions. As a

result, it was possible to design an ionic liquid-containing powder nasal administration formulation
that exhibited excellent flowability and could be sprayed with a general nasal device.
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Application of ionic liquid to enhance the nose-to-brain delivery of etodolac
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