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Assembly of Three-dimensional cell structure and functional control by
mechanical stimulation
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This studK ?roposes a three-dimensional assembly method of ali?ned
fiber-structure such as a human skeletal muscle tissue. The innovative point is assembly method of
fiber-structure consists of artificial modular micro-fibers. The magnetite particles are included
inside of both ends of micro-fibers for “ Assembly” , “ Positioning” and “ Fixation” of
micro-fibers, while the capillary force is also used to bundle several fibers tightly. Several
different kinds of fibers are fabricated and assembled to form the tissue like structure. In this
study, the muscle fiber and sensor fiber, are used for demonstration of the proof of our concept.
After the assembly, the micro-fibers were successfully fused to form a tissue like structure with
highly arranged cells
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Fig. 1 Concept of micro-fibers assembled by the magnetic force and capillary force. Features of magnetite
ends of tissue fibers, which are i) assembly, ii) positioning and fixation. Capillary force is applied to the
micro-fibers by lift up the permanent magnet, tightly bundle the muscle tissue for better fusion between
fibers.
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Fig. 2 Fabrication and assembly of cell micro-fibers
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Fig. 3 (Right) Constitution of monitoring culture system for dynamic mechano-information. (Left)
Monitoring and Stimulation System for cell miceo-fiber.
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Fluorescent image of assembled fibers.
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Fig. 5 (Upper) Diagram of force-displacement of single muscle fiber. In this case, Youngs modulus of
muscle fiber was 6.0 kPa. (Lower) Analysis of contraction Response in 1 Hz Freguency, 2V amplitude.
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