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Satoru Miyazaki, Ph.D, Asocciate Professor, Okayama University

The concept of medical-engineering collaboration in Japan is undergoing transformation from
“‘medical device cluster” to “medical device ecosystem”. How do we understand the concept of
medical-engineering collaboration, and its strategy? This research takes social science theoretical
approach that metaphors Japanese medical device clusters as ecosystems.

In this research, | propose three hypotheses regarding the aspect of medical-engineering
collaboration in Japan. And from these hypotheses, | derive one research question regarding the
strategic behavior of medical-engineering collaboration. In order to explain these hypotheses and
research questions, | construct a new theoretical framework based on social science “cluster theory”
and “ecosystem theory”, and conduct case studies on three clusters and one specific individual in
Japan.

Chapter 2 sets three hypotheses and one research question and build theoretical frameworks
to explain these hypotheses and one research question. Section 1 explains the social background
surrounding medical device clusters in Japan and sets hypotheses 1-3. Section 2 explains one
research question derived from hypotheses 1-3. Section 3 builds theoretical frameworks to explain
hypotheses 1-3 and research question 1. Section 4 explains the case study methodology adopted
in this study.

Chapter 3 presents case studies to explain hypotheses 1-3, based on the research design in
Chapter 2. Section 1 is “Okayama Cluster”. Section 2 is “Tottori Cluster”. Section 3 is “Osaka
Cluster”. Section 4 verifies hypotheses 1-3 based on the results of these case studies and derives
research question 1.

Chapter 4 presents case studies to explain the research question 1 derived from hypotheses
1-3, based on the research design in Chapter 2. Section 1 describes the history of the development
of ventricular assist devices in Japan. Section 2 presents case study on “keystone” (specific
individual) that are central to the ecosystem. Section 3 discusses the individual characteristics and
behaviors of keystone in the Japanese medical device ecosystem and presents the conclusions of
this case study.

Chapter 5 presents comprehensively consideration of this research based on the case studies
in Chapters 3 and 4. Section 1 presents the concept of "ecosystem” that appropriately captures
aspects of medical-engineering collaboration in Japan. Section 2 presents the practical
implications of strategy for medical-engineering collaboration in Japan.

Finally, Chapter 6 summarizes and concludes the objectives and conclusions of this study.
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