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Three-dimensional cell assembly and muscle tissue formation for biohybrid
robotic system
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Bio-hybrid devices are based on the integration of living biological objects
and artificial mechanical structures. We aim to construct a muscle tissue directly on a
microstructure to realize a biohybrid device that utilizes muscle tissue as its actuator. In this
study, we assembled rat cardiomyocytes around two micropillars three-dimensionally by magnetic
levitation based on the magneto-Archimedes effect. Finally, we confirmed that the constructed
myocardial tissues contracted in response to the electrical stimulation and the contractions
deformed the micropillars.
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Fig. 1 (a) Schematic illustration of the
experimental setup with the grooved SUS430
plate. (b) Cross sectional view of the
experimental setup.
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Fig. 2 Magnetic force distribution on the cross
section in Fig. 1(a).

2
1.025, 1.030, 1.035,
1.040 g/mL
Fig. 3
1.025 g/mL 1.040 g/mL

P
3N

——Simulated

oy
oo

Experiment

P
i

Height[mm]

IR -2
(ST )

o

] 001 002

AplgimL]
Fig. 3 Relationship between solution density and
particle density difference and assembly height.
Error bars mean SD.
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Fig. 4 Relationship between groove length of
SUS 430 plate and width and length of
fluorescent bead aggregate. Error bars mean SD.
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Fig. 5 Myocardial cell aggregate between micro
pillars after 5 day.
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Fig. 6 Response of the micro pillar actuator to
electrical pulse stimulation at each frequency.
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Fig. 7 Response of micro pillar actuator to single
electric pulse stimulation at 2 Hz frequency.
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