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A Study of Haptic Device for Blood Sampling Simulation Training
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Abstract: Blood sampling is frequently performed in clinical inspection and blood donations. The skill of needle puncture
is improved by two ways: clinical experience and simulation training by using a human body model. However trainee
cannot practice positively in clinical site due to the subjects’ burden. In addition, simulation training would not give
difference of reaction force of venipuncturing between the subjects. In this study, for novel blood sampling simulation
training, a device reproducing the reaction force of venipuncturing using haptic technology has been prototyped. A haptic
device of human interface was developed and the reaction force of venipuncturing against a biological tissue model was
measured using the haptic device. As the results, 2 dimensional motion of venipuncturing could be reproduced and the
characteristic reaction force of venipuncturing was observed. And it seemed that viscoelastic characteristics should be

integrated into the biological tissue.
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Fig.1 Concept image of needle puncture simulator using
haptic technology
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Fig.2 Injector’s motion in blood sampling
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Fig.3 Arrangement of degrees of freedom of the haptic device
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Fig.4 Appearance of the haptic device
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Fig.5 Translational mechanism
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Fig.6 Rotational mechanism
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Fig.7 Reaction by puncturing to the model
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