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Self-oscillating menthylacetate swimmer (Graduated School of Integrated Sciences for Life,
Hiroshima University) OMuneyuki Matsuo, Satoshi Nakata

In this study, we constructed a self-oscillating droplet swimmer composed of menthylacetate
(MA) to demonstrate the emergence of recursiveness of molecular aggregates under the
condition in which there are no oscillating chemical reactions and perturbations.

MA is readily hydrolyzed to menthol (MOH) and acetic acid. When MA (2-8 uL) was
dropped onto 3mL of NaOH aqueous solution (0.1-10 mM) or ultrapure water which filled a
glass Petri dish, MA spread wet on the surface of an aqueous solution. However, MA gradually
re-aggregated, and MA droplets were formed. The formed droplets exhibited self-propulsion.
Surface tension measurements revealed that the hydrolysis product MOH reduced the
interfacial tension by up to 13 mN/m. Droplets composed of decyl acetate, in which MOH was
replaced by decanol, did not exhibit self-propulsion. These results strongly suggest that self-
propulsion is induced by the MOH-derived inhomogeneity of the surface tension (Fig. 1).

Furthermore, at a NaOH concentration of 10 mM, MA droplets with an initial volume of
more than 6 uL exhibited oscillatory self-propulsion, i.e., repeatedly stopped and moved (Fig.
2). The oscillation was driven by the deformation of the droplet. When a droplet position was
fixed, a droplet beat, i.e., repeatedly swelled and shrank. When a petri dish was covered with a
cap, no oscillation and beating were observed. These results indicate that the oscillatory motion
of the droplets is due to the synergy of MOH production and sublimation.
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