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Long range self-assembly of microcapsules regulated via the re-
pressilator signaling network HENRY SHUM, VICTOR YASHIN, ANNA BAL-
AZS, University of Pittsburgh — Communication to produce collective motion is a
biological characteristic realized by few synthetic systems. Inspired by biological
regulatory networks, we design a collection of microcapsules that move in response
to self-generated chemical signals. Three microcapsules act as localized sources of
distinct chemicals that diffuse through surrounding fluid. Production rates are mod-
ulated by the “repressilator”: each chemical species represses the production of the
next in a cycle. Depending on the maximum production rates and capsule separa-
tion distances, we show that immobile capsules either exhibit steady or oscillatory
chemical production. We then consider movement of the microcapsules over the
substrate, induced by gradients in surface energy due to adsorbed chemicals. We
numerically simulate this advection-diffusion-reaction system with solid-fluid inter-
actions by combining lattice Boltzmann, immersed boundary and finite difference
methods, and thereby, construct systems where the three capsules spontaneously as-
semble, forming a close-packed triad. Chemical oscillations are shown to be critical
to this assembly. By adjusting parameters, the triad can either remain stationary
or translate as a cohesive group. Stationary triads can also be made to “turn off”
after assembly.
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