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In this study, a new coronary angioscopy with a miniature motor used to adjust the direction of a
coronary angioscopic camera is aimed to develop. The coronary angioscopy is, however, very small
in diameter, so it is difficult to mount a general actuator. So that, the camera cannot be driven in any
direction. Therefore, there are problems that the lesion in the blood vessel can be contained in the
center of the image and cannot be observed from the front.

On the other hand, the lesion on the inner wall surface of the blood vessel can be contained in the
center of the image by driving a miniature motor in a new coronary angioscopy. In this study, a
miniature spherical ultrasonic motor using wire stators suitable for miniaturization is being
developed. A wire is used as a stator to realize miniaturization of a motor, so it is called miniature
spherical ultrasonic motor using wire stators. This new motor using wire stators has two degree of
freedom for drive. For development of the new motor, acquisition of basic characteristics and
establishment of control method are aimed. Moreover, the waveguide and the holding method
mounted on the coronary angioscopy are also discussed. Finally, perspective of a new coronary
angioscopy is described.

This paper consists of seven chapters. The outline of each chapter is described below.

In Chapter 1, the method of intravascular examination actually being practiced is briefly
described, and the problems of coronary angioscopy and the purpose of this study are shown.




In Chapter 2, driving principle of a miniature spherical ultrasonic motor using wire stators is
described.

In Chapter 3, the experiments of a miniature spherical ultrasonic motor using wire stators using a
spherical rotor of 15 mm diameter.

In Chapter 4, the control method of a miniature spherical ultrasonic motor using wire stators is
discussed.

In Chapter 5, the transient response analysis by the finite element method is performed for a2 m
waveguide by assuming the introduction to a coronary angioscopy, and the decreasing rate of input
amplitude due to the influence of waveguide is discussed.

In Chapter 6, the transient response analysis by the finite element method is performed for the
model of wire stator with support structure, and the influence of attenuation due to structure and
vibration direction is described.

In Chapter 7, the results of this study are described.
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