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Graphical Abstract 
 

  

Marker (red circle) on the backside of scaffold film (scanning electron microscope image, left) [1]. Myotubes 

(longitudinal direction of blue dotted-line) cultured on the scaffold film with back-markers (adjacent markers with 

arrow) (right) [1]. 

 

Abstract 

Most of biological cells adsorb on the scaffold, and show activities: migration, deformation, 

proliferation, and differentiation. These activities depend on properties of the scaffold. The micro 

topography of the surface of the scaffold, which is close to the cell size, is effective for several 

applications [2]: the marker to trace each cell, and the tool to control the activity of each cell. The cell 

aligns along the micro step lower than 1 μm [3]. The micro-striped groove can control the cell 

orientation in the flow channel. The aspect ratio of the checkered concexo-concave pattern can control 

the orientation of cells. The taper-striped pattern is effective to observe durotactic migration of cell 

[4]. C2C12 (mouse myoblast) is used in the present study. The typical diameter of the cell is 20 μm, 

when it is floating in the medium. The scaffold of the transparent film with micro pattern markers has 

been designed to measure the contractile force of myotube under electric stimulation in vitro. The 

scaffold is made of a polydimethylsiloxane thin film (thickness 6 μm), of which the back side has 

arrangement of micro-protrusions (4 μm diameter, 2 μm height, interval 30 μm) made by the 

photolithography technique4). After hydrophilization, cells were seeded on the film at the counter 

surface to the protrusions at the density of 5×104 cells/cm2. The cells were cultured on the scaffold for 

12 days in the medium containing 10% FBS (fetal bovine serum) and 1% penicillin/ streptomycin at 

310 K with 5% of CO2 content. The electric pulses (amplitude of 30 V (0.06 A); pulse cycle of 1 s; 
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pulse width of 1 ms) were applied between electrodes of titanium wire dipped in the medium. The 

contraction of myotubes is observed through the transparent scaffold at the microscope. The designed 

scaffold has a potential for the measurement of the contractile movement of myotube microscopically 

in vitro. The results will contribute to several applications: tissue engineering, and regenerative 

medicine. 
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