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Artificial intelligence (Al) technology is expected to be used in various applications such as
computer aided diagnosis. However, product development of Al-based medical devices based on
machine learning and deep learning algorithms is complicated by the dual rule setting of medical
device and Al product requirements. In this research, we created an integrated analytical
framework that covers the development requirements for Al-based medical devices.

This framework is based on regulatory guidance issued by public institutions in Japan, the United
States, and Europe, academic literature that explains regulatory requirements within the scope of
regulatory science, clinical issues, ethics, and law, and definitions of glossary / report in the Al
technology. These sources have been consolidatedand extracting the evaluation requirements, the
evaluation requirements that are closely related are summarized as the evaluation category.

As a result, 15 evaluation requirements were extracted as universal requirements for Al-based
medical devices and classified into 5 evaluation categories: black box, learning data, performance
plasticity, autonomy level, and accountability. As a result of analyzing the guidances using the
framework, there was no guidance that covered all the evaluation requirements, and differences
in regulatory requirements were observed. In addition, because of analyzing the approval cases of
each country, we found that the response to the evaluation items of the products was diverse.

From the above, we have presented two options for manufacturers and regulator to tackle issues
of Al-based medical devices. First, they will assume the universal requirements outlined by the
framework and aim to comply with the corresponding universal model. Second, they will make
efforts to adapt medical devices to the new local regulatory system such as create rules include
various medical practices and usability requirements in the areas and develop products accordingly.

This research paper is intended to be a material for research and discussion. It may be cited and discussed for research
purposes, but any damage or loss caused by citing and/or discussing and/or referencing it is not compensated by the author,
Japan Association for the Advancement of Medical Equipment, and/or the Medical Device Strategy Institute.

The opinions and/or ideas described in this research paper are the author’s and do not represent the official views of the Japan
Association for the Advancement of Medical Equipment and/or Medical Device Strategy Institute.
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