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Research and Evaluation of a New Remote Control ECMO System

for Introduction and Management

Takeshi Tsubouchi
Sr. Engineer Manager
Terumo Co. Corporate R&D

1. Background
COVID-19, starting in Wuhan in 2019, was declared a pandemic in March 2020. The virus led to

severe respiratory and circulatory issues, causing a global shortage of respiratory and ECMO devices.
Countries imposed export bans, worsening the shortage. Even domestic products faced supply issues
due to increased demand and disrupted supplies. Medical professionals treated more patients with
limited equipment, leading to severe exhaustion. This research aimed to ensure reliable ECMO device
supply during infectious disease outbreaks and reduce the burden on medical professionals through
remote control and automated functions.

2. Research results

The project focused on domestic production to address supply issues during the COVID-19
pandemic. High-performance electric components were prioritized for large customers, causing
shortages. Even domestic production faces material shortages, making production difficult. Safety stock
helped but posed challenges. Reflecting on the COVID-19 pandemic, the project developed and verified
a pandemic continuity model plan to strengthen the production system by securing parts early and with
other counter measures including product architecture and design.

Remote operation of high-risk ECMO devices involves significant risks. Despite advances in medical
device networks with hospital Wi-Fi, unstable connections and deteriorating radio environments pose
challenges. This research developed reliable in hospital wireless communication devices, tested them,
and prepared them for product implementation.

This research also focused on automated operation of ECMO devices, which require 24-hour
response. During infectious disease outbreaks, emergency responses are delayed by the need for
protective gear. The research aimed to use automated operations to make decisions by interpreting
parameters, implementing, and experimentally verifying some functions in hospital environment.

The project was implemented by Terumo, ECMOnet, and Ueda Japan Radio Co., leveraging their
expertise in medical devices, ECMO treatment, and wireless technology.

3. Conclusion
Through this research, the project was able to materialize and verify plans to strengthen the supply
system of ECMO devices during infectious disease outbreaks. Additionally, the project verified the
potential to reduce the burden on the medical field through approaches such as remote operation and
automated operation during infectious disease outbreaks. This approach can lead to solutions for the
efficiency of other mission-critical medical devices and contribute to ongoing reforms in the working
environment of medical fields (hatarakikata-kaikaku).
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