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Direct application of mechanical stimulation to individual focal adhesions with magnetic micropillars
and analysis of subsequent cellular response
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Abstract: We have developed a novel magnetic micropillar substrate made of poly(dimethylsiloxane) to apply the mechanical

stimulation to individual focal adhesions of cells, and to measure associated internal tension of cells.
enough amount of iron particles into the micropillars and controlled their location on the substrate.
magnetic micropillars, external force can be transferred to the focal adhesions formed on the top of these pillars.

We have successfully embedded
By applying magnetic field to the
We investigated

change in the internal tension of aortic smooth muscle cells (SMCs) before and after mechanical stimulation using the magnetic pillars.
We found that the internal tension of SMCs fluctuated markedly during releasing of their pretension, which may be due to the tensional

homeostasis of SMCs.
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Table.1 The average value of 65-year-old men’s body

Height 164cm
Weight 63kg “ .
Upper body « 53kg
Lower body B 10kg
Thigh y 0.4m B

Table.2 Specification of each motors

Torque Radial Axial thrust Weight
(motor+gearhead+ direction direction (motor+gearhead)
spiral bevel gear) withstand load withstand load
RE25 29.8Nm 16N 3.2N 720g
RE40 144 5Nm 28N 5.6N 2820g
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Fig.3 Safeguard unit
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Fig.4 The analysis by cosmosworks
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