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Novel actuator for medical image-guided surgical assist robot
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In these decade, intraoperative MRI-guided surgeries are performed using real time
biological information of the patients. For more precise surgery, a robotic device with navigation is con
sidered useful inside the MRI environment. In this project, we proposed a novel MRI compatible rotation-an
d-brake actuator for MRI-guided surgical device to achieve precise positioning tasks. The actuator combine
s a stepping rotation mechanism using pneumatic power and a freezing brake mechanism using peltier cooling
element with water. Prototype actuators are developed and evaluated. There is a problem In the response s
peeds, it is realized that the positioning accuarcy and the strength of the fixing force are enough for th
e positioning use.
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Fig. 1 Freezing Brake
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Fig. 3 Rotation and Brake Actuator
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Fig. 4-1 Minimum Temper ature of Freezing Brake
System (in case V=15[V])
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Fig. 4-2 Minimum Temper ature of Freezing Brake
System (in caseV=3.0[V])
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Fig. 5 Braking Torque Measurement System

Fig. 6 Response measurement by ther mogr aphy
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