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MRI-compatible High Sensitive Force Sensor with Enclosed Air
for Biological Force Measurement and Simultaneous Observation
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Fig. 1 Schematic view of the MRI-compatible force sensor.
Contact portion of the MRI-compatible force sensor
was placed inside the MRI.
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Principle of force measurement. By using pressure
transmission, force applied to the contact portion can be
detected as a resistance change due to the deformation
of the cantilever.
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Fig. 3 Photographs of MRI-compatible force sensor.
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(c) Cast PDMS into assembled jigs

A, TILT

(d) Assemble contact portion of two part
Inserte connecting pipes
Convex

Enclosed air

Connecing Pipe

L 4 ]

Fig. 4 The fabrication process of the contact portion
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Fig. 5 The assembling process of the sensing portion and
photograph of the sensor chip and piezoresistive
cantilever.
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Fig. 6 Schematic view of thﬁxperimental setup?measure
the force with fabricated force sensor.
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Fig. 7 Relationship between applied vertical force and voltage
change of the fabricated sensor.
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Fig. 8 Experimental setup for the MRI system with/without the
contact portion and refresher capsule.
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Fig. 9 MRI imaging of refresher capsule with/without the

contact portion at the pixel size of 100 x 100 pm?
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Fig. 10 Photograph of the experimental setup.
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Fig. 11 (a) Experimental result of the force measurement when
the fabricated force sensor pushes and leaves the
salmon caviar. (b) MRI imaging of salmon caviar.
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