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For the purpose of active transport of substances at the microscale,
vesicles consisting of cationic surfactants soluble in acidic solutions and complexes of cationic
surfactants and water droplets formed by the two-phase separation of two polymer solutions were
prepared as transport carriers and their behaviors under pH gradients were observed. The vesicles
deformed and the droplets translated with directionality along the pH gradient. These movements may
be driven by the difference in interfacial tension before and after the carriers. A mathematical
model of carrier motion was developed based on directionality, and it was found that increasing the
intensity of movement of a carrier in one direction by about 10% reduced the arrival time of the
object by a factor of 2-10 compared to a randomly moving carrier.
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