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In this study, we established immunoassay methods in aqueous microdroplets
using spontaneous emulsification. The first method is a sandwich immunoassay utilizing inorganic
salt enrichment by spontaneous emulsification and accumulation at the interface of the
nanoparticles. The second method, competitive immunoassay, was established using selective
separation of small molecules by spontaneous emulsification. This technique enabled the
semiquantitative detection of secretions from multiple cells in a single droplet.

In addition, through this study, we found the factors that cause spontaneous emulsification by
Span 80: the smaller the Span 80 reverse micelle, the lower the chemical potential of water, and the
difference in chemical potential drives spontaneous emulsification.
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