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Transport phenomena between water-in-oil droplets and reverse micelles and their applications
to selective enrichment and bioanalysis (Institute of Multidisciplinary Research for Advanced
Materials, Tohoku University) OAkihide Hibara, Mao Fukuyama

Micrometer-sized aqueous droplets dispersed in organic phase have been often utilized
for chemical and bioanalysis. Generally, the droplet surrounded by the organic phase can be
regarded as an isolated filed, to encapsulate molecules, particles, biological cells, etc. Although
the encapsulation is advantageous for various analytical applications, such as single cell
analysis, versatile and flexible chemical operations such as separation and enrichment will
enlarge the possibility of droplet microfluidics very much. Then, we conceived the aqueous
microdroplet selective enrichment method [1,2]. By utilizing the method, we demonstrated
protein assay [2] and crystallization [3]. We revealed that the selective enrichment could be
explained by dynamic partition of water or solute from the aqueous microdroplet to hydrophilic
space of reverse micelles. To demonstrate the dynamic feature of the method’s principle, we
demonstrated solute enrichment control only by the flow rate [4-6]. This method is versatile
and flexible, and then is expected to be applied to various analytical applications.
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Fig. 1 Conception of microdroplet selective enrichment. Reprinted with permission from
Ref. [1]. Copyright (2015) American Chemical Society.
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