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Development of micro actuator and haptic device for
brain catheter
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IVUS (Intravascular Ultrasound). 1IVUS is a useful medical device to observe the thrombus in blood

: We have developed coil type ultrasonic motor for medical use especially for

vessels, and such a micro motor less than 1.0mm in outer diameter is desired to apply IVUS in narrow
brain vessels. In our previous works, ultrasonic motor consisting of a wire coil type stator, a waveguide, a
cylindrical rotor, an ultrasonic vibrator has been developed.
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Fig. 1 Schematic of ultrasonic motor integrated driving unit with a stator
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(@ PZT (b) PZT coil (stator)
Fig. 2Photograph of PZT tube and PZT coil
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Fig. 3 Photograph of ultrasonic motor integrated driving unit with a stator

Table 1 Results of measurement for driving experiments

No.1 No.2 No.3 No.4 No.5 No.6

Pitch

2.0 2.5 3.0 2.0 2.5 3.0
[mm]
Clearance
0.4 0.4 0.4 0.2 0.2 0.2
[mm]
Voltage
80.0 60.0 40.0 70.0 40.0 30.0
[Vp-p]
Resonance
frequency 413 355 322 374 344 297
[kHz]
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