LK

Yamagata University

A/ R—=I3 %IRRT S
K BY BE S E IS HE

Large-scale Industry-University Collaboration
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Yamagata University Open Innovation Platform
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¢ This activity is being implemented with the support of the “Program on Open Innovation organization with Enterprises,
Research Institute and Academia in 2018” of the Ministry of Education, Culture, Sports, Science and Technology.



j’— 7o~/’r/,\- — 3/ a ygtmg Open Innovation Strategy

EEOERUBISRBEDLIRFREICERZE VAR DESE
BeHET LD, BREREZEECHBL. [HEBHLRHEBH
RORIL - B | ZIRBICHBMHEGT OBEDSMFES EEE
T, BRICAIVIN T2 HBMAEZZHELTT . TOHERDOE
LT TF =T A/ N=2 3 HEERER | 23R EBL . 24l - BAlf. ™
% E2E MREEOENFICHEBLEIUIAT 4TI R—Tv—
(CM) DoRBEFEHHEFT EHELEL /. -T2 1/~
SAVHEARPEBROICKY)  BEZ—XITISADMRAH EHBEL .
F—LWUPRRZELTRE-RERODTEREEICLS1/N—23
YORIBICRVBAET . SOIC. RELEMERETN CHRARE
ICEDCREICKY . HBEMFBEHOFRREZR . WL NIzt
BICHRSEET .

XAREBIS. [FRIOFEXMHFEES —T oA /N=2 a3 BEOBRFEHE]
DXEEZIFTEHLTVET .

We are pursuing joint research that commits to achieving successful re-
sults, from structuring a joint research system to research progress man-
agement while adopting the ‘systematic creation and management of joint
research’ as our motto. We are sharing goals and tasks with enterprises
to promote a large-scale industry-university collaboration emphasizing
competing areas that are deeply involved in the business strategies of
enterprises. To focus on this promotion, we started “Open Innovation
Platform” and structured an industry-university collaboration system con-
sisting of creative managers (CM) with seasoned knowledge in each field
of science/technology, market/enterprise and research management. The
Open Innovation Platform structures a research system that meets the
needs of enterprises to promote the research and the entire Yamaga-
ta University team works toward innovating through industry-university
collaboration. In addition, we are focusing on the ongoing development
of our research capabilities by enhancing our educational studies and
activities based on a medium- to long-term perspective under a stable
research environment.

e This activity is being implemented with the support of the “Program on Open
Innovation Organization with Enterprises, Research Institute and Academia in
2018” of the Ministry of Education, Culture, Sports, Science and Technology.
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As a base that provides open innovation
solutions with one stop

The Yamagata University Open Innovation Platform mainly performs the
centralized management of joint research with private capital in compet-
ing areas. A cross-campus under one management system integrates
four separated campuses and promotes business systematically in co-
operation with the industry-university collaboration Platform (non-com-
peting areas), the intellectual property head office, the academic re-
search institute and YUCOE.

The Platform creates and manages systematic cooperative research
in cooperation with each project section in charge of the research and
management of budget, finances, personnel, judicial affairs and intel-

lectual property, and innovates and enhances educational research by
structuring an industry-university collaborative open innovation system
focusing on contributing to business that continuously and expansively
creates collaborative research.
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Characteristics of Open Innovation Platform
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Industry-university collaboration focusing
on contributing to business
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Key terms are “stability and development,

creation and management.”

The Platform is continuously developing our research capability with enhancements
based on the medium- to long-term perspective under a stable research environment.
The Platform shares goals and tasks with enterprises and works toward innovating. The
Platform promotes collaborative research that commits the results from the structure of
the collaborative research system to research progress management.
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Promotion organization with seasoned knowledge of
industry-university collaboration
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Management system centering on general creative manager

The Platform works with a management system centering on creative managers (CM)
with seasoned knowledge of each field of science/technology, market/enterprise and
research management. The Platform works on inviting external talented people, de-
veloping human resources in the university and developing the research environment
while aiming at sustainable development. The Platform also operates each project inde-
pendently and manages them with responsibility under project creative managers (CM).
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Formation of Team Yamagata that can address

from organization to organization

We work on industry-university collaboration by systemization across the entire univer-
sity. We organize an academic research institute with all faculty members by tearing
down walls between rooms, enabling flexible faculty rearrangement according to orga-
nizational reform.
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Tear down walls between rooms and form cross-cutting organization
Organize academic research institute with the entire faculty
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Four Representative Fields
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Organic electronics
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Business creative manager (Organic electronics)

Hitoshi Nakada
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Technology development
inducing a drastic innovation to society

We are operating YU-FIC*1 and YU-FLEC*2 as academia-in-
dustry collaboration consortiums. YU-FIC is a consortium
for international collaboration with German companies and
research institutes, connecting with Organic Electronics
Saxony (OES). They have three major development themes
that are LAOLA (Large Area Organic Lighting Applications
on flexible substrates), lonT (Internet on Things - Intelligent
OLED-OPV based Signage for interactive Advertisement)
and F2E (Free Form Electronics - Freedom in design by ther-
mo-formed printed electronics.

YU-FLEC is promoting needs-oriented academia-industry
collaboration based on one-on-one collaboration with com-
panies in the flexible electronics industry including OLED and
is working on technology development for commercialization
and product development. Our effort for flexible electronics
technologies can induce a drastic innovation in our society.
For example, our effort can contribute to foldable smart
phones that are compatible with high speed communication
such as 5G in the near future. YU-FLEC strongly supports
the entry and business expansion of companies that are in-
terested in organic electronics business.

*1 Yamagata University Flexible Electronics Japan-Germany Inter-
national Collaborative Practical Utilization Consortium

*2 Yamagata University Flexible Electronics Consortium for Aca-
demia-Industry Cooperation
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1. Durability test of flexible devices
(OLED): tests the flexibility by
changing the curvature radius and
speed

2. Flexible OLED: flexible (does not
break easily), thin and lightweight
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3D printer
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Core researcher (3D printer)
Hidemitsu Furukawa
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Pioneering the potential of
the world’s first 3D gel printer

The use of 3D printing is rapidly spreading in the industrial
world and 3D printing is now shifting from R&D to imple-
mentation in society. Japan must collaborate beyond the
borders of industries in order to compete with the world.
Yamagata University’s proprietary 3D gel printer is equipped
with technology that forms soft gel materials; applications
to medical use and food are expected. This project is to ex-
plore what kind of business is possible in the market where
this 3D printing technology does not yet exist and to devel-
op the market itself.

We are currently aiming at developing jellyfish-shaped
drones and anglerfish-shaped drones for deep sea ex-
ploration utilizing the 3D gel printer technology. If a jelly-
fish-shaped drone that moves and emits light just like a real
jellyfish is made by gel materials that naturally decompose
and are harmless to fish, the drone will not adversely affect
the natural environment. We would definitely like to develop
this kind of cutting-edge technology that enables finding a
market that has never existed before. We are sure that this
project has the social meaning of participating in various
enterprises.
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1. 3D gel printer that is the world’s
first 3D printer enabling free mold-
ing of advanced gel materials

2. High-strength gel prepared by
UV irradiated section based on
3D-CAD data
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Inkjet
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Integrated creative manager, Core researcher (YU-IJC)
Shinri Sakai
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Challenge with industry-university
collaboration and conversion to
new applications

Inkjet is known as a printing technology which can be appli-
cable to fabrication of variety of things, e.g. electric devices
and colorful fabric as well as documents on papers. In order
to realize these infinite applications, we are working with
companies to efficiently explore new applications by sys-
tematize know-how technology by theoretical and analytical
approach.

In the past 30 years, inkjet technology has achieved droplet
size reduction by a factor of 1000 and has made great im-
provement in producing extremely fine images by printing.
So far, these technological developments have been carried
out in companies, but from here universities are expected to
contribute to the progress in industry or society by co-work-
ing to develop new applications. First, we are promoting the
research of inkjet basic technology to dramatically acceler-
ate the speed of new application developments. In these
activities, cooperation from experienced companies is es-
sential. And, we would like to work on new manufacturing
technology using inkjet with companies interested in inkjet
in various fields.
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1. High resolution ink observation
system device that observes and
analyzes the precise droplet for-
mation process

2. Inkjet printing device and image
processing device that measures
and analyzes printed images
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Printed electronics
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Contribute to 10T society with
electronic devices manufactured
using printing processes

We succeeded in manufacturing minute electronic circuits
on thin plastic film using a printing process and reported
that this can be practically applied to pressure sensors,
temperature sensors and biosensors. We are one of the
top research groups in the world for manufacturing flexible
printed electronic devices. Our work is constructing theories
in the field of new electronics manufacturing using printing
processes and to eventually implement devices or systems
utilizing the constructed theories for our society.

For example, we could manufacture wireless tags with sen-
sors on plastic film using a printing process and utilize them
for the physical distribution management of refrigerated/
frozen food or for health management. This would be used
for checking if the temperature is correctly controlled from
factory to customer or if the vital signs of an elderly person
are constantly being monitored. We would like to contribute
to loT society by developing these systems. We are expect-
ing the participation of the system and service providers to
realize its implementation in society.
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1. Flexible Hybrid Electronics (FHE)
multi-sensor that is an integrated
printing sensor with Bluetooth
communication

2. Sensor manufactured by printing
technology: used in the logistics
business and quality management
service



[
‘s ( w F ‘— j ‘ \ T iz P =] BNLET. SBEZDOLOBRMAEHEL ) °
I& E ﬁ WEXZOS—ZXD B% 487 1 2 = H CEW)ETY

The following are some seeds that Yamagata University provides.
Future development We would like to continue to promote such research.
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The University Hospital and the Engineering Faculty collaborate and are promoting the @ EMl TRLEEZIEDTEZD [EHECRBEDZINER TZ 206 |
creation of medical equipment that is conducive to patient QOL improvement and im- @ [ Mo TVWARNEEEE MINTXDa R |

proving safety/usability for medical workers.
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‘amagata University creates models for surgical operation training using 3D printing i X "
and utilizes printed technologies for items such as flexible and low cost vital sensors. @ ERSNCORKICBHEERTSR [ACHHME ]
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We are researching in a new area by joining the forces of industry and university by developing new robotics

- that are distinguished from conventional robotics and creating the concept of soft-matter robotics made by
1. IEEITHDPOE/NEDETIL DRI soft materials close to the human body.

2 HIIYLAILDIDEEIDE T . LB EAFEIETEEAE T T AR The following are the advantageous features of soft robots when compared with hard robots:

 Safety (However, it becomes dangerous due to elastic energy if output is increased.)

¢ Interface between humans and living creatures

* Possibility of utilization of a high degree of freedom and a large amount of information that allows contact
and adoption

 Possibility of addition of functions that humans lack

 Possibility of addition of a soft and comforting image thanks to a high degree of freedom of appearance

y 7 I\ 3 D ﬁ E Soft 3D interface and design

* Self-decomposition that does not negatively affect the natural environment even if disposed of.

1. Development of very minute model of auditory ossicle
2. Development of 3D model formation with submillimeter accuracy
for high-level technique of hand skill training

VIR (R - BB - >0 BRERACR - BT/ —N) D\ As an application example, the manufacturing of angleworm-shaped or jellyfish-shaped search robots is
TZIEZ - KM@ - tAZED 3 RITIRAAE CTET 2RET. PHoHHE - in progress as the first generation prototype. Through these prototype models, we are working on imple-
I THUMEHEL. RPHD. EE - BE  HE HEBLTH - S menting soft-matter in society while developing new materials and new soft devices to create soft robots
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We are aiming to form a soft 3D interface for soft materials (resin, organic semicon-
ductors, ink, inorganic oxide film, metal nanosheets) to maintain softness, flexibility and
deformability while having functionalities such as adhesion, conduction, insulation, photo-
electric conversion and gas barriers in a state of contact with a three-dimensional shape
surface such as unevenness, spherical surfaces and curved surfaces.
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The first prototype of a jellyfish-shaped
search robot that has integrated organic EL,
organic flexible sensor and soft actuator
(artificial muscle) in soft 3D body
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Dispenser type 3D gel printer that
‘Yamagata University is uniquely developing
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‘Yamagata University is a national university and one of the largest universities in Eastern Japan with six
faculties and seven graduate school programs where approximately 10,000 students are studying. In 1949,
‘Yamagata University was established as a national university under the new system, developed from five edu-
cational institutions: Yamagata High School, Yamagata Normal School, Yamagata Youth Normal School, Yo-
nezawa Technical School and Yamagata Prefectural Vocational School of Agriculture and Forestry. In 2017,
Yamagata University celebrated its 70th anniversary and its history and traditions continue into the future.

The Open Innovation Platform is a general counter that promotes creation of
systematic collaborative researches to satisfy the needs of enterprises.
Please feel free to contact us if you would like to have a consultation

about collaborative researches or if you have any inquiries

about our research you are interested in.
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Tsuruoka Campus (Tsuruoka City)
Faculty of Agriculture

MENF SR (W)
AXHEFEE RS
WRRE XL - W e e apes
EET] 7|"7/4JA‘73/?EJEZBEB

Kojirakawa Campus (Yamagata City) Yamagata University Open Innovation Platform
Faculty of Humanities and Social Sciences

Faculty of Education, Art and Science
Faculty of Science T992-0119 WWEBRXRMH7IHT7+7 1-808-48
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KiRF v /82 (KiRH)

Yonezawa Campus (Yonezawa City)
Faculty of Engineering

o BEFy /<R (WEH) TEL: 0238-29-0594
rﬁ;j*:;(;:;ﬁ:)ya g URL : https://yu-oi.yz.yamagata-u.ac.jp/
= - EZ LR B R bR e-mail : yu-oi@gp.yz.yamagata-u.ac.jp
BRILIMNOZIALIN=Y3Y lida Campus Campus (Yamagata City)

Open Innovation Platform (Yonezawa City) Faculty of Medicine 1-808-48 Arcadia, Yonezawa, Yamagata 992-0119 Japan

Innovation Center for Organic Electronics Yamagata University Hospital Innovation Center for Organic Electronics, Yamagata University
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