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Abstract

Software and apps for healthcare utilizing innovative technologies have been rapidly developed because of
a current remarkable innovation of artificial intelligence (AI) technologies and easier availability of high spec
computers which can be utilized for AI. Machine learning (ML) is one of the major techniques for current Al,
which 1s used for designing and training software algorithms by learning from and acting on data. Thus,
performance of software and apps utilizing ML-based Al can be adapted by learning additional data even
after their marketing.

When intended to diagnosis, treatment or prevention of disease, software and apps utilizing ML-based Al
should be treated as medical devices regulated under Pharmaceuticals and Medical Devices Act in Japan.
However, these medical devices have a potential to adapt their performance by learning data after their
market approval, which is a difficult feature to regulate them by current system. From 2017, therefore,
Ministry of Health, Labour and Welfare (MHLW) has organized working group (WG) to develop a regulatory
guidance for imaging devices for supporting a diagnosing disease utilizing ML-based Al, which has opened
to public in 2019. During activity of the WG, many tasks has been identified to regulate the devices, e.g.,
difficulty to validate performance and quality of the “adaptive” ML-based medical devices including software
as medical device (SaMD) modified by learning since they can be changed from their original intended use.
To resolve the tasks, MHLW has also created a system named “Improvement Design within Approval for
Timely Evaluation and Notice IDATEN)” to approve adaptive medical devices including SaMDs by post-
market learning in 2020. Because of a lack of its practical example, development of its appropriate guidance
1s necessary for its adequate and smooth operation.

To develop appropriate framework for regulating the adaptive SaMDs, including smooth implementation of
IDATEN, two studies have been performed focusing on two tasks as described below.

1) Organizing WG consisting of members of medical device industries to extract regulatory problems that
are expected to arise when SaMDs with ML-based Al is implemented in society, and drafting their
proposed solutions. The solutions are reviewed and revised appropriately by a study group established
mainly by academia, including artificial intelligence (AI) researchers, with supports from regulatory body.

2) Discussing and organizing items for marketing approval of the SaMDs that should be described in detail
from an academic perspective when operating IDATEN, as well as items to be considered in
pharmaceutical affairs.

In addition, to clarify possible factors of data which affect performance of SaMD with ML-based Al by their
post-market learning, model studies have been performed to examine effects of three possible main factors
to affect performance changes such as patient group distribution, competence of medical personnel to perform
annotation of data, and imaging conditions at medical facilities. The studies have showed that the
characteristics of data such as difference in patient characteristics as well as different in their source
(imaging conditions of medical facilities) affect the performance change by the post-marketing study, the
characteristics of healthcare professionals regarding annotation have little influence on the performance
change.

In the study 2), taking these results into consideration as additional material, and considering matters
necessary for the effective use of IDATEN, we have edited the proposal to develop the framework to regulate
adaptive SaMDs using ML technology, and submitted it to MHLW. In the study 1), it has been decided that
the revised draft solutions by the study group will be further revised by the WG and submitted to MHLW as

its deliverables.



