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Analysis of flow of smart fluid for imitating brain tissues mechanically and its
application to the surgical simulators
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(Magnetorheological)

The smart fluid is a fluid that can show various functions by changing the
external field, and MR (Magnetorheological) fluid is a kind of this smart fluid. MR fluid can
behave a brain tissue, and operators can carry out surgical operations such as cutting and
retraction it directly Based on this idea, a haptic interface for the surgical simulator which can
display minute force has been developed.

In addition, cutting or retracting of the MR fluid is a new usage of the fluid and the flow mode
had not been analyzed until now, and the flow phenomenon has not been clarified. Therefore, the
resistance force for the surgical tool of the arbitrary shape could not be estimated, and it was
impossible to design the haptic interface based on a model. Then, the resistance force generation
mechanism was clarified, and the basic verification of the numerical simulator which could estimate
the generated resistance force was carried out.
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