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Development of a Force Detecting Flexible Micromanipulator
for the Resection of Brain Tumor
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Abstract

A flexible micro manipulator with a force detecting gripper has been developed for the brain

surgery. The force of gripping tumor is detected by strain gages fit on the gripper and it is conducted to surgeons
using the feedback system by a master manipulator. Micro manipulator can flex at the end part and rotate so that
the closing direction of the gripper can approach adequately to the deeply seated tumor. Some operation test
showed that the manipulator can approach flexibly to the target. And gripping soft material test showed that the
taking out force of the target was detected clearly and the operator could feel the kinesthetic sense through the

feedback system.
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Fig. 1 Structure of gripper.
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Fig. 2 Gripping and pulling force sensors.

Grip force : 1 N

Average strain : 450 X 106
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Fig. 3 Strain analysis of force sensor.
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Fig. 4 Structure of the slave manipulator.
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Fig. 5 Bending and rotation mechanism.
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Fig. 7 Flexion and rotation of the manipulator.
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