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CREATING THE FUTURE OF CARE TOGETHER
-When Nursing and Engineering Meet-

Greeting

Thank you very much for attending the 4th CHANGE Symposium today. Since its establish-
ment in 2022, this hub has been working to establish a new co-creation model integrating
nursing, healthcare, and engineering. Over the four years of Phase 1, we have advanced the
foundational development of the concept of nursing engineering, structured needs through
field shadowing, and formed a “space for empathy and validation.” Centered in Kawasaki
City, diverse nursing practitioners, companies, and researchers have engaged in repeated
dialogue. This has steadily nurtured the seeds of technology development closely aligned
with nursing realities and community co-creation centered on care.

Japan will now experience unprecedented acceleration in its aging and declining birth-
rate. Demand for medical and nursing care will surge, making it difficult to sustain regional
care systems through conventional approaches alone. In such times, it is essential to visual-
ize challenges starting from frontline voices, integrate engineering approaches with nursing
expertise, and implement sustainable care systems within society. The “Kawasaki Care
Design Consortium,” born in Phase 1, is beginning to play a vital role as the regional founda-
tion for this endeavor.

In Phase 2, together with all of you gathered here today, we will further develop the co-cre-
ation foundation cultivated thus far. We will strengthen efforts to reliably deliver innovative
technologies to the field and to influence the broader “environment” encompassing societal
systems, culture, and public awareness. Our goal is to realize a “Resilient Healthy Longevity
Society” where everyone can live authentically in their familiar communities, receiving
precisely the care they need.

I sincerely hope today's symposium becomes a forum for dialogue where citizens, young
people, government, and businesses—transcending the boundaries of medicine, engineer-
ing, and nursing—can jointly envision the future of care. I ask for your continued support

and cooperation moving forward.

Takanori Ichiki, Ph.D.
Project Leader of CHANGE / Research Director of iCONM

Professor, Graduate School of Engineering, The University of Tokyo
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Smart Wearable Devices for Nursing and Healthcare Applications

Dr. Sei Kwang Hahn

Professor of Materials Science and Engineering, Pohang University of Science and Tech-
nology (POSTECH)
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CREATING THE FUTURE OF CARE TOGETHER
-When Nursing and Engineering Meet-

Part 1: The Future of Care Transformed by Engineering and Nursing:
The Cutting Edge of Nursing Engineering

To realize Project CHANGE's vision of a resilient, healthy, and long-lived society, innova-
tion on the care provider side is essential. This involves creating a care environment where
caregivers can be close to patients or those receiving medical care. The word “nursing” is
written with characters meaning “to protect with hands and eyes.” As Florence Nightingale
demonstrated, the extent to which nurses can interact with patients after treatment signifi-
cantly impacts patient prognosis. One of our core research and development themes is
“Nursing Engineering.” This involves collaborating with engineering to streamline indirect
nursing tasks, freeing up nurses' time to be with patients and those in care.

In Part 1, we welcome Professor Sei Kwang Hahn from Pohang University of Science and
Technology (POSTECH), South Korea, who will deliver a keynote lecture on wearable devices
in nursing, a field currently under research. Also taking the stage from our center will be Ms.
Akie Hotta, Chairperson of the Kawasaki Nursing Association, and Professor Akira Matsu-
moto, Institute of Science Tokyo, the leader of Research and Development Project 1, which

focuses on the field of nursing engineering.

Keynote Lecture
Smart Wearable Devices for Nursing and Healthcare Applications
Dr. Sei Kwang Hahn, Professor of Materials Science and Engineering, Pohang University of
Science and Technology (POSTECH)

Research Topic @
Inspiration for Nurses' Awareness Regarding Expectations for Nursing Engineering

Ms. Akie Hotta, Chairperson of Kawasaki Nursing Association

Research Topic @
Watching Over, Connecting, Supporting—The Challenge of Nursing Engineering—
Dr. Akira Matsumoto, Professor of Department of Organic Biomaterials, Institute of

Science Tokyo
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Keynote Lecture
Smart Wearable Devices for Nursing and Healthcare Application

Keynote Speaker
Dr. Sei Kwang Hahn,
Endowed Chair Professor of Material Science and Engineer-
ing, Pohang University of Science and Technology Korea
(POSTECH)
E-MAIL: skhanb@postech.ac.kr

Biography

He obtained his B.S. (1991), M.S. (1993) and Ph.D. (1996) in
the Department of Chemical and Biomolecular Engineering
at KAIST. After working at LG Chemical for 5 years, he did his post-doctoral research with
Prof. Allan Hoffman in the Department of Bioengineering at the University of Washington
for 2001-2002. Then, he worked at the Hoffman-La Roche group, Chugai Pharmaceutical
Co. in Japan for 2002-2005. He has become a professor at POSTECH in 2005. He was a visit-
ing professor at Harvard Medical School for 2012-2013 and at Stanford University for
2019-2020. He has become the National Academy of Engineering of Korea in 2020, the
Fellow of Biomaterials Science and Engineering for ITUSBSE in 2024, the Vice President for
the Polymer Society of Korea in 2024 and for the Korean Society of Biomaterials in 2025,
and the Fellow of Korean Academy of Science and Technology (KAST) in 2025. He has
worked as the Editor-in-Chief of Biomaterials Research, Associate Editor of Biomaterials

and Heliyon, and the Guest Editor of Advanced Materials and several SCI journals.

Research Focus
His research is focusing on biomaterials for diagnostic, therapeutic, theranostic, and

smart healthcare applications.
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Abstract

Diagnostic and therapeutic devices have been routinely used in the clinic placed at
patients’ bedsides. However, with the recent progress of nanobiotechnology, various
healthcare devices have been investigated for theranostic applications with greatly
improved patients’ compliance. Here, we developed smart contact lenses and smart wear-
able devices for both continuous diabetic monitoring and diabetic retinopathy therapy.
Smart contact lens could measure tear glucose levels as a non-invasive alternative to the
conventional blood glucose tests and deliver drugs from gold coated reservoirs for the
treatment of diabetic retinopathy. We also developed a smart NIR light emitting contact
lens for the diabetic diagnosis and the treatment of diabetic retinopathy. The retinal
vascular hyper-permeability induced by diabetic retinopathy in rabbits was reduced to the
statistically significant level by simply wearing the NIR light emitting contact lens. In addi-
tion, we developed a smart contact lens to monitor and control the intraocular pressure
(IOP) for the treatment of glaucoma. The IOP could be maintained in a controlled manner
by the released drug in response to the measured IOP. On the basis of these results, we
developed a smart wearable device for highly sensitive glucose monitoring in sweat for
clinically feasible diabetic diagnosis. A blue-tooth system could send data wirelessly
allowing patients to check their diabetic diagnosis results on the mobile phones. Further-
more, we developed cell-integrated poly(ethylene glycol) hydrogels for in vivo optogenetic
sensing and therapy. Using optogenetic cells producing glucagon-like peptide-1, we
performed light-controlled therapy and obtained improved glucose homeostasis in diabet-
ic model mice. This presentation will provide the current state-of-the-art smart wearable

materials and devices for nursing and healthcare applications.
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Research Topic ®
Inspiration for Nurses' Awareness Regarding Expectations
for Nursing Engineering

Ms. Akie Hotta, Chairperson of Kawasaki Nursing Association

Biography

Born in Kakegawa City, Shizuoka Prefecture. Obtained nursing and midwifery licenses in Aichi Prefecture
and worked as a midwife at a Nagoya City hospital. Subsequently obtained a public health nurse license in
Kanagawa Prefecture and joined Kawasaki City government in 1986. Served for 35 years as an administrative
public health nurse, providing consultation support to citizens and supporting community activities. Within
the main city government department, was involved in establishing and expanding programs in the
child-rearing support field, including maternal and child health. Upon retirement, served as the Director in
charge of the Children and Future Bureau (Head of the Child and Family Support/Abuse Prevention Office).
Assumed current position in June 2021. As a city-level nursing association close to both nurses and citizens
within the city, she promotes community-rooted initiatives under the motto “Revitalizing the Community
Through the Power of Nursing,” collaborating with related organizations in nursing, healthcare, welfare, and

the administration.

Abstract

The Kawasaki Nursing Association serves as a bridge between nursing practice and researchers, conduct-
ing the “Nursing Wish List” survey to gather ideas for technologies and tools that could improve work practic-
es. It also facilitates exchanges between nursing professionals and researchers, and arranges opportunities
for researchers to experience the frontlines of care. In these settings, we often hear nursing professionals
express how gratifying it is to have their work recognized. Nursing professionals diligently provide care to
the people before them, yet they wish for others to understand the reality of their demanding work, which
involves challenges related to the labor environment and improving the quality of nursing care.

As Japan faces declining birthrates and an increasingly aged society, nursing plays a critically important
role in realizing a society where everyone can live as themselves. We must all think together about the future
of nursing and care and work to change it. In November 2025, we exhibited at the Kawasaki City Care Fair to
ask citizens visiting the booth what wishes they wanted to convey to CHANGE researchers. We received 80
responses. The most common expectation was related to medications, followed by hopes for devices
enabling independence even for bedridden individuals, particularly devices addressing excretion needs.

Within nursing science, collaborative research and development with engineering has been ongoing for
some time. Empathy for nursing professionals who listen closely to patients and their families sparks care
innovation through medical-engineering-nursing co-creation. Nurses communicate frontline challenges to
other fields, and together they advance solutions. We hope “Nursing Engineering” becomes the field where
co-creation takes its next step forward. May nursing professionals themselves, as members of a society where

everyone can live authentically, continue to work vibrantly and shine. 11
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Research Topic @
Watching Over, Connecting, Supporting ~Challenge of Nursing Engineering~

Prof. Dr. Akira Matsumoto, Laboratory for Biomaterials and Bioengineering, Institute of Science Tokyo

Biography

Born in Hiroshima Prefecture. Specializes in polymer materials science. After earning a Ph.D. in Engineering
from the Graduate School of Engineering, University of Tokyo, in 2004, he served as a postdoctoral researcher
at Tufts University in the United States, a specially appointed assistant professor in the Department of Bioengi-
neering at the University of Tokyo, and an assistant professor, associate professor, and professor at the Institute
of Biomaterials and Bioengineering, Tokyo Medical and Dental University. He is currently a professor at the
Institute of Biomaterials and Bioengineering, Institute of Science Tokyo. His research focuses on bioengineer-
ing based on polymer science. He has advanced diverse research areas, including elucidating the solution
properties and self-assembly behavior of silk extract proteins and their application to nano-biomaterials;
developing environmentally responsive drug delivery systems; creating bioelectronics hybrid devices; and
designing biosensors based on novel signal conversion principles. Currently, using boronic acid chemistry as
a platform, he conducts research encompassing functional gels to medical device design. Notably, he leads
multiple large-scale projects focused on creating a “patchable artificial pancreas” device utilizing boronic acid
gels. Since 2017, he has concurrently served as Project Leader at the Kanagawa Prefectural Institute of Industri-
al Science and Technology and, since 2022, as Visiting Professor at the Department of Materials Engineering,
Graduate School of Engineering, The University of Tokyo. His academic society activities include serving as
Chair of the Gel Research Group of the Society of Polymer Science, Japan, and as Director of the Japan Society
for Dental Materials and Technology. Additionally, since 2021, he has been engaged in the societal implementa-
tion of medical devices as President and CEO of B-MED Inc. Major awards include the Nakatani Prize (2012),
Tokyo Medical and Dental University Outstanding Research Award (2013), Bioindustry Encouragement Award
(2018), and the Asahi Kasei Award from the Society of Polymer Science, Japan (2020).

Abstract

The progression of Japan's aging and declining birthrate, coupled with changes in the healthcare system,
has made it increasingly difficult for nursing staff to balance growing workloads with maintaining care quali-
ty. Nursing Engineering, as a new interdisciplinary field that provides engineering support for nursing itself,
aims for technological innovation to “monitor” patients, ‘connect’ with nurses, and “support” communities.
This presentation will outline initiatives that simultaneously enhance nursing quality and efficiency, includ-
ing chemical assessment technology integrating indoor and in-body monitoring, molecular measurement
using optical microneedles, compact health screening devices, and multi-drug administration management
systems. Furthermore, the “Smart Tele-Nursing System,” born from home visit nursing needs, is being devel-
oped as a new remote nursing platform that enables “visualization of symptoms” through video and provides
psychological reassurance. Pilot studies have already demonstrated its potential for enhancing nursing
assessment and effectiveness for the elderly. Future integration with Al assistance and various sensors is
expected to facilitate its deployment in community-based integrated care. Through these examples, we intro-
duce the challenges of next-generation nursing engineering supporting the nursing field.

In this lecture, I would like to introduce domestic and international efforts for mRNA vaccine and drug
development and the technologies used therein, and discuss the possibilities and future vision of drug
discovery. At this point in time (September 2024), there are still no approved cases of vaccines or therapeutic
drugs other than those related to coronaviruses, and there are not many cases of development other than
vaccines for infectious diseases, but many noteworthy cases have emerged and issues have also been high-

lighted. We hope that these discussions will help to revitalize mRNA drug discovery in the future.
13
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FOB (Future Opinion Board) Session
Part 2 The Future of Care as Envisioned by High School Students:
What Kind of “Happy Society” Do We Want?

Realizing a resilient, healthy, and long-lived society requires the perspective of young
people, who will be the future stakeholders. Project CHANGE prioritizes dialogue with youth,
and on November 26 last year, we held a joint workshop with two Kawasaki municipal high
schools. Students from Municipal Kawasaki High School's Welfare Department, which incor-
porates caregiving internships into its curriculum, and Kawasaki City High School for Science
and Technologies' Science Department, which cultivates science and engineering talent,
discussed challenges and solutions in care settings. Facilitators for each group—comprising
university researchers, CHANGE corporate alumni, public health nurses, and Kawasaki City
employees—systematically organized and synthesized the continuous stream of ideas emerg-
ing from the high school students.

In this session, representatives from both schools will reflect on the workshop and share
their perspectives on the future we should aim for and an ideal society, speaking from a youth
viewpoint.

FOB (Future Opinion Board) Speakers:
Welfare Class of Municipal Kawasaki High School (3rd year):
Mr. Naoto Abe
Ms. Manami Iwasaki

Science Class of Kawasaki City High School for Science & Technology (2nd year):
Ms. Amu Inoue
Mr. Kotaro Noji

Moderator:
Dr. Yukihiro Kanda
CHANGE R&D Theme 3 Sub-Leader / Project Scientist, iCONM (Ichiki Lab)
After earning a Ph.D. from the Graduate School of Engineering at the University of Tokyo in
2023, he assumed his current position. He practices “shadowing,” where engineering
researchers enter nursing settings to identify areas where engineering can intervene,
advancing research aimed at care innovation based on field needs.
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Panel Discussion
Part 3 Let's Discuss Future Care:

A “Mutually Supportive Society” Envisioned by Experts, Citizens, and Youth

In addition to keynote speaker Prof. Hahn (engineering researcher), nursing researchers, corpo-
rate executives, and even university and high school students will take the stage as panelists to
discuss nursing engineering and future care—the theme of this symposium—in a panel discussion.
As topic presenters, Prof. Gojiro Nakagami from the Graduate School of Medicine, The University
of Tokyo, Department of Health Sciences and Nursing, who also serves as Director of the Society for
Nursing Science and Engineering, will give a short presentation on “The Current State and Future
Prospects of Nursing Science and Engineering,” while Isao Shirasaki, a current corporate chairman
and CHANGE Senior Coordinator, will present on “Creating Future Care Systems”. Discussions on

these topics will then unfold with panelists including high school and university students.

Panelists:
Prof. Sei Kwang Hahn (Engineering Researcher)
Keynote Speaker. See p.8 for his biography.
Prof. Gojiro Nakagami (Nursing Researcher)
Professor, Department of Health Sciences and Nursing, Graduate School of Medicine, The
University of Tokyo / Director, Society for Nursing Science and Engineering
Discussion Topic@®: “Current Status and Future Prospects of Nursing and Health Sciences”

Mr. Isao Shirasaki (Business Executive)
CHANGE Senior Coordinator / Chairman, Liliam Otsuka Co., Ltd.
Discussion Topic®@: “Creating Future Care Systems”

Ms. Sayoko Akiike
1st year of the MS course, Graduate School of Frontier Science, The University of Tokyo
Member of Student Circle MeDCraft*
*: A student circle centered at The University of Tokyo that develops medical devices and appli-
cations based on needs identified in clinical settings.

Ms. Kazuha Oishi
Second-year student, Senzoku Gakuen High School

Ms. Mitsuki Matsubara
Second-year student, Senzoku Gakuen High School

Moderator:

Dr. Makoto Shimazaki
Project Sub-Leader / Communications Manager, iCONM
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