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Development of a Magnetic Driven Surgical Manipulator
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Masaki MOTOYOSHI, Jun OKAMOTO, Masakatsu G FUJIE
Waseda Uriversity, 3-4-1, Ohkubo, Shinjuku-ku, Tokyo 169-8535, Japan

Abstract.

This paper proposes a manipulator for depths of interna! organs such as lungs. This manipulator is based on minimally
invasive surgery. The manipulator is driven by Magnetic force. The small coils on the manipulator produce the force by
passing corrent in a generated external magnetic ficld. By using magnetism, the manipulator is safe as low voltage in the
body and structure is simple. As a basis, 1-DOF prototype was designed and made, and then evahiated.

Key Words: Minimally invasive surgery, Computer assisted surgery, Magnetic drive system
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Manipulators for intrauterine fetal surgery in an Open MRI
K.Harada *, K.Tsubouchi *, T.Chiba®, M.GFujie*

* Graduate School of Science and Engineering, Waseda University, Tokyo, Japan

"_ Department of Strategic Medicine, National Center Jor Child Health and Development,
Tokyo, Japan

Abstract: We propose a new surgical robotic system for intrauterine fetal surgery in an Open MRI. The target disease
of the fetal surgery is spina bifida or myelomeningocele that is incomplete closure in the spinal column and one of the
common fetal diseases. In the proposed surgical process, the abdominal wall and uterine wall would not widely be
opened but rather surgical instruments inserted through the small holes in both walls to perform minimally invasive
surgery. In this paper, a prototype of the micro manipulator of diameter is 2.4mm and bending radius 2.45 mm is
presented. The diameter and bending radius of this manipulator is the smallest ever developed among surgical robots to
the best of the knowledge of the investigating authors. The mechanism of the manipulator includes two ball joints and is
driven using four wires able to bend through 90 degrees in any direction. The features of the mechanism include a small
diameter, small bending radius, ease of fabrication, high rigidity and applicability for other surgica! applications.
Although the manipulator is not yet MRI compatible, the feature of the prototype demonstrated the feasibility of robotic

by ol
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intrauterine fetal surgery.

Key words: Surgical robot, Fetal surgery, Spina bifida, Intrauterine repait, Open MRI
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ation of ongomg treatment To rea.hze and support above system itis essentlal to cotiibine’ a sensor which can
precisely distinguishes  focal area from a normal tissue mtraoperatwely, and a mampulator which participates
the treatment. In addition, the mampulator should be accurately controlled using a computer (computer-aided
manipulation) according to the surgical plan made by a method aided by a computer {computer-aided design)
based on intraoperatively acquired information. It is about to change quality of life to quality of treatment.
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Abstract

Intelligent operating theator

Hiroshi Iseki®, Yoshihiro Muragaki®, Tukashi Maruyama®, Ryoichi Nakamura®,
Kyofiro Nanbu, Shigeru Ohmori®, Tomokatsu Hori®, Kintomo Takakura®
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Neurological Institute (Clinical Division) , Tokyo Women's Medical University,
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Computer-aided surgery commenced in the late 1980s when computer was clinically used for diagnosis and sur-
gical planning. Since then the computer has been used in 2 surgical navigation system. In the early 1950s a robotic
surgery using intelligent manipulator as surgeon’s new hands took place. Nowadays intraoperative diagnostic im-
aging as surgeon's new eyes has become ubiquitous. Diagnosis, surgical planning, and navigation are required to
be real-timely performed intraoperatively. The time has really come to concurrently diagnose and treat, in which
technology visualizing intracperative medical information and minimally invasive surgery are fused. For that it is
necessary to develop a system that real~timely updates information for decision making, and at the same time to
present the timely, optimum treatment to be done according to the results of instant evaluation of ongoing
treatment. To realize and support above system it is essential to combine a sensor which can precisely distin-
guishes 2 focal area from a normal tissue intraoperatively, and a manipulator which participates the treatment. In
addition, the manipulator should be accurately controlled using a computer (computer-aided manipulation)accord-
ing to the surgical plan made by a method aided by a computer (computer-aided design)based on intraoperatively
acquired information. It is about to change quality of life to quality of treatment.
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