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Research on Development of New Medical Devices
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Development of remote monitoring system of home mechanical ventilators
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System designing of built-in micro-server and addition of output function in
mechanical ventilators
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Operating test and accident investigation of remote monitoring system of
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Designing of communication protocol and mounting micro-server into mechanical

ventilator, and development of driver software and its demonstration experiment.
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In home-care of a patient with an intractable disease needing a mecahnical ventilator, a
caregiver family and medical supporters always have anxiety. The reason is that a mechanical
ventilator is a life-support device, scrupulous attention of 24 hours is necessary for the handling,
and nobody except for family members cannot dealt quickly with the ventilator at the time of the
alarm arising, device abnormality, and sudden change of the patient’s condition. As for the
medical devices in home medical care, the addition of the telecommunication facility has been
desired the devices in conformity with the use in hospital. It becomes the premise that the
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current home mechanical ventilators arise the alarm sound in the hospital and the information
transmission to the outside has not been considered at all. The aim of this study is to develop the
delivering system of the alarm information that occurred for an unexpected situation to an
outside temporary home-visiting nursing stations, device maintenance services, and medical
facilities via a network. We believe that this system would be available for improvement of
lifesaving rate.

In 2014 and 2015 projects, we added the function that could output the apparatus
information outside by a router (data converter) through a serial port of mechanical veniltator
(Puppy-X) made by Origin Medical Instruments Co., Ltd. (Tokyo). The data transmitted to a
cloud server under high security (SSL). The server delivers the information to personal
computers (PC) and mobile terminals at many points and enables real-time browsing and quick
correspondence to the accidents. So, we examined the delay and stability of the data
transmission of various alarm signals artificially arose in the developed ventilators through the
netowrk, and confirmed that this system is the world's first model whom could deliver the
alarms and their infomormation with a cloud using Imformation and Comunication Technology
(ICT).

In 2016 project, we completed to replace Linux micro server to transmit information of both
alarms and device operations inside into mechanical ventilators, and also developed the
real-time browser showing alarm reports and device operating condition through the internet
from a cloud server. Further, we confirmed that there was no problem in non-clinical proof
experiments about browsing of alarm reports and device operating conditions of the developed
ventilators at three places where varied in the telecommunication environment. On December
16, 2016, we received a Medical Device Reviews of PMDA. The reviews advised us to develop the
ventilator system for sharing the information of alarm and apparatus operation. Moreover, it
was pointed the necessity of correspondences and evaluation about an attenuation of the
recognition of family caregivers for the importance of the alarm, delay of the confirmation of the

concerned personnel, communication errors, disconnection of the line, and false transmission.
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