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Understanding of Molecular Transfer between Aqueous Phase and Micelles and Its Application
to Microbioassays ('Institute of Multidisciplinary Research for Advanced Materials, Tohoku
University) OMao Fukuyama'

Micrometer-sized water-in-oil droplets (microdroplets) has been utilized as a chemical
container for trace bioassays since they can compartmentalize small amount of reagents and
samples. Conventionally, microdroplets were only used for compartmentalization, and
chemical pretreatments, such as preconcentration and purification, for microdroplets’ contents
were limited. Recently, we found that spontaneous emulsification (SE) occurred at the
microdroplets’ surface when the microdroplets were immersed in an organic phase containing
Span 80, a non-ionic surfactant, and reagents in the microdroplets were selectively enriched
during SE. We established the selective enrichment as a pretreatment for trace analysis in
microdroplets based on understanding molecular transport between microdroplets and Span 80
reverse micelles during SE. To indicate the applicability of this method to biochemical analyses,
the control of the protein crystal nucleation and immunoassay was demonstrated in the
microdroplets. This selective enrichment method is expected to enable quantitative analysis of
micro- and submicrometer-sized biochemical phenomena.
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