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Regarding the development of risk element estimate judgment indexes and a risk
evaluation method, a proposal was made on risk distribution rules, including manufacturer-user risk
sharing and application to operation by users. Furthermore, the risk reduction effect during
operation was verified, and, from the viewpoint of safety and effectiveness, the trade-off of risk was
also verified.

As to the development of a safety verification technique, the relevant literature was
surveyed, the existent standard contents were scrutinized, and the testing methods applicable to
similar equipment were analyzed. On the other hand, the basal data was accumulated by using
actual equipment, and thereby the validation of the verification technique was confirmed.
Concerning the mechanical stimulation target after contact with a human body in the mechanical

safety field, in order to enable safety judgment in case that an upper limb was clamped, the geometry
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of a test model equivalent to the artificial bone model was studied, and the validity of the model was
confirmed through FEM analysis. Then, a proposal was made on an estimating method for the
escapable clamping pressure threshold limit for an upper limb. Referring to overall stopping
performance, including the characteristics of caregivers, complete stop judgment conditions were
verified by analyzing the emergency stopping process, and, on the other hand, the optimum layout
conditions of the emergency stopping equipment was verified. As concerns EMC (electromagnetic
compatibility), in order to develop an evaluation method for the adjacent electromagnetic field, an
evaluation method using a phantom was verified, and an evaluation method for radio communication
jamming in the electromagnetic field was also studied. In regard to a new safety evaluation method
for use in the mechanical and electrical safety related field, proposals were made on a safety function
confirming method for devices placed under the influence of environmental stress, a surface
temperature measurement method for those devices which may contact human bodies, and an
evaluation method for noise emitted from those devices which are in operation in the
carried-on-a-human-body state or in an adjacent place. These methods are now under comparative
survey with existent or similar techniques and also under the verification of effectiveness.

As regards the safety evaluation testing technique, the development and improvement of testing
and measuring equipment were promoted, and thereby the test conditions were sorted out and put in
order, and the test procedure was established for each type of similar devices and robotic devices for
nursing care. Concerning the verification of the reproducibility of mechanical stimulation after
contact with a human body in the mechanical safety field, a test model was developed as an
alternative to the existent human body simulated model, and thereby a simple and low-cost standard
test specimen was fabricated, and, on the other hand, testing equipment for measuring the escapable
clamping pressure threshold limit was developed. In terms of the overall stopping performance,
including the characteristics of caregivers, the stopping characteristic measurement method was
simplified in usage and enhanced in precision, and, as a result, the intended space resolution was
ensured. When it comes to EMC, the testing equipment for evaluating the possibility of causing
malfunction to pacemakers in the electromagnetic field was improved, and thereby the effectiveness

of the testing equipment was verified and the practical realization of the same was facilitated.
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