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Using mathematical models, such as Vicsek model, universal properties of self-propelled particles have been
found, which are independent of the details of particles’ motion. In this study, the shape of particles was focused.
Using swimming gels and agent—based models, the properties determined by the shape of particles were investigated.

To make swimming gels, a centrifuge—based droplet shooting device (CDSD) was used. Using the CDSD, small
gel particles with multi compartment can be made. When some of the parts of the gels are dissolvable, a large number
of gel particles with the same noncircular shape are obtained.

At the start of this study, we planned to use the adsorption of light as the power source of self—propulsion,
which was found difficult to gain enough power. Finally, using chemical reaction and electric field, the self-propulsion
of the gels was realized. The self-propulsion by chemical reaction was driven by the decomposition of Hydrogen
peroxide. When the gel particles had platinum nano particles, which were the catalyst of the reaction, bubbles were
produced around the gel in aqueous solution of hydrogen peroxide. Pushed by the bubbles, the gel particles with
asymmetric distribution of Pt particles moved. We also realized revolution and rotation caused by noncircular shape.
To induce the self-propulsion by electric field, the solution containing the gel particles was sandwiched between two
ITO glasses. Through the ITO glasses, the electric field with frequency around 1 kHz was applied to the solution. At
the surface of the gels, induced—charge electro—osmotic flow was induced, which was asymmetric around
noncircular—shaped gels. To avoid the adherence of the gels, the glasses were coated with PLL-Peg, so that the gel
particles swam.

As described above, revolution was realized using noncircular shape. To investigate the collective motion of
revolving noncircular self—propelled particles, the dependence of collective motion on the change rate of rotation rate
was analyzed with agent—-based models. We found that a vortex lattice was formed when rotation rate was kept for a
long time. As the keeping time of rotation rate decreased, the collective motion was transformed into the active foam
phase, where the size and the position of vortices always fluctuated.




