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Strategic International Collaborative Research Program (SICORP)
Japan—Sweden Joint Research Program
Executive Summary of Final Report

1. Project title : Continuous health status monitoring of elderly people using flexible skin

patch sensors

2. Research period : May, 2019 ~ March, 2022
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research project
Pl Takao Someya | Professor School of Overall project
Engineering, management,
The University | Development of
of Tokyo basic technology
for flexible skin
patch sensors
Co-PI Kentaro Director NEC Construction of a
Nakahara Corporation measurement
system for the
"mental condition”
of the elderly
Co-PI Ichiro Amimori CEO Xenoma Inc. Development of
health monitoring
system for “body
condition” in the
elderly
Collaborator | Tomoyuki Associate School of Development of
Yokota Professor Engineering, basic technology
The University | for flexible skin
of Tokyo patch sensors
Collaborator | Hiroshi Kajitani | Principle NEC Construction of a
Researcher | Corporation measurement
system for the
"mental condition"
of the elderly
Collaborator | Shinichi Amano | General Xenoma Inc. Development of
Manager health monitoring
system for “body
condition” in the
elderly

Total number of participants throughout the research period: 21
Partner-side
Name Title Affiliation Role in the
research project
Pl Magnus Berggren Professor | Link6ping Swedish project
University leader
Co-PI Daniel Simon Assoc. Linkoping Swedish project
Professor | University coordinator
Co-PI Henrik Cederqvist CEO Cuviva AB Swedish
industrial/clinical
application lead
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Co-PI Hakan Arvidsson CEO Trikaby AB Advisory, on
Swe. industry
Co-PlI Per Nylin CEO Medisox AB Advisory, on
Swe. industry
Collaborator | Christer Rosenberg Dr. Cuviva AB Coordinator of
(medical) medical
evaluation of
hardware
Total number of participants throughout the research period: 15

4. Summary of the international joint research

The purposes of his international collaborative research project were: 1) to demonstrate
the effectiveness of unique wearable sensors to continuously monitor health conditions in
real-life setting for the elderly, and 2) to propose innovative solutions than can utilize health
data of the elderly. In this project, we aimed to establish: 1) basic technology for flexible skin
patch sensors, 2) health monitoring system for “body” condition in the elderly, and 3)
measurement system for the "mental” condition of the elderly, particularly focusing on both
“body” and “mental” conditions in the elderly.

The nano mesh acoustic, which has porous structure using the electrospinning method,
developed in this project exhibited much higher sensitivity (10050.6 mV/Pa) at low frequency
range (i.e., approximately <5600Hz) when compared with the conventional flexible acoustic
sensors. Given that long-term attachment of this sensor on individuals’ skin does not cause
any inflammations or stuffiness, this sensor can be used to continuously monitor biological
information, such as edema, which could be beneficial for the elderly to understand their own
health condition easily without hindering their daily activities.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

The nano mesh acoustic, which has porous structure using the electrospinning method,
developed in this project can be used to continuously monitor biological information, such as
edema, which could play an important role in health maintenance in the elderly after the
Covid-19 outbreak. we also developed the “smart apparel” to implement continuous health
monitoring in real-life situation and the data platform which can store and analyze “body” and
“mental” information in the elderly on the cloud server. That way, we demonstrated that it is
possible to measure biological information, both body and mental, without any disturbance
in users’ daily life. In summary, this project suggested the possibility and effectiveness of the
monitoring system to continuously monitor individuals’ health condition for the elderly. As a
result, we produced one publication in Scientific Report, which gain an international attention.
Moreover, we are planning to publish three more papers as a result of this international
collaborative research, which could demonstrate a great achievement of this project.

5-2 Synergistic effects of the joint research

We successfully made a great progress in the field of application research using novel
sensors by actively implementing interdisciplinary collaborative research, having different
expertise and research groups from a wide variety of backgrounds. In this international
collaborative research, we actively exchange our research, which successfully enhanced our
research and development. Also, having a monthly web meeting to openly share and discuss
our issues throughout the course of research, and to regularly monitor our development
progress of development resulted in prompt resolution to our research goals. We strongly
believed that these approaches led to smooth and flawless progress in this project.
Additionally, this project provided us a great opportunity to exchange useful market
information regarding health monitoring in the elderly in both Japan and Sweden, and to
discuss its possible business model. In short, this international project is extremely beneficial
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for all investigators in this project to understand the potential of their systems developed in
this project and to elaborate how to globally expand their business utilizing the
abovementioned systems.

5-3 Scientific, industrial or societal impacts/effects of the outputs

As the sensors to monitor biological information and “smart apparel’-type sensing device
(e.g., motion capture pants and edema monitoring socks) are highly effective to continuously
monitor health data of the elderly and to utilize these data, we strongly believe that this project

Specifically, the acoustic sensor developed in this projectis planned to be commercialized
in cooperation with a start-up company. Also rehabilitation system using motion capture pants
has been already applied in home rehabilitation and we received a highly positive feedback
from physical therapists and patients. Without question, quantitative evaluation of the
"mental” state of the lonely elderly becomes more and more important in an aging world. Due
to the growing demand for remote monitoring and hospital@Home (home medical care)
following the spread of COVID-19 infection worldwide, we believe that the outcomes of this
study will be of great interest in this field of study and its related market.
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