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Design and Fabrication of the Locomotive Mechanism
for Capsule Endoscopes Using Shape Memory Alloys (SMA)
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Abstract

Newly commercialized wireless capsule endoscope has many advantages compared to conventional push-
type endoscopes. However, it is moved by the peristaltic waves. Therefore, it can not diagnose desired
zones actively. In this paper, a locomotive mechanism for wireless capsule endoscope is proposed to
increase the efficiency of endoscopy. We designed and fabricated a prototype using SMA springs and bio-
mimetic clamping device. The hollow space in the prototype is allocated for further system integration of a
camera module, a RF module and a battery. And the sequential control scheme is employed to improve the
efficiency of its locomotion. To validate the performance of the locomotive mechanism, experiments on a
silicone rubber pad and in vitro tests are carried out. The results of the experiments indicate that proposed
mechanism is effective in harsh environments such as digestive organs of a human.
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Table 1 Comparison of micro actuators

Characteristics IPMC BLDC SMA Wire
Motor \

" Voltage Low Low | Low
Displacement Large Large ~ Small
Force Low | Medium | Large
Speed Fast | Fast Slow
Compactness Good Bad Good
Motion type Bending Rotation Linear
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Fig. 1 Mechanisms for capsule endoscopes
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(a) Constrain éMA wire on mandrel

(b) After “shape setting” heat treatment
Fig. 2 Fabrication of SMA spring
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Fig. 10 Prototype of locomotive mechanism
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