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Three-dimensional biohybrid fabrication with microgels by relatively diamagnetic
assembly

Akiyama, Yoshitake
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IT a three-dimensional fabrication method with high biocompatibility in a
micro-enclosed space is developed, it would bring us much closer to the realization of "
organ-on-chip" that can create tissues and organs with cells on a substrate. Based on the novel
concept of electrostatically attaching two types of positively and negatively charged microgels, we
developed a highly biocompatible biohybrid 3D fabrication method by using the original method that
aggregate non-magnetic particles with a magnetic field. Furthermore, by adding thermo-responsive
polymers to the microgels, it was confirmed that the microgel aggregate functioned as a
heat-shrinkable actuator.



Micro Electro Mechanical Systems (MEMS)  Micro Total Analysis Systems (microTAS)

Organ-on-chip Organ-on-chip

Organ-on-chip

3
“ Qrgan-on-chip”

2
3
1
Xp
Xm 4 Ho B
1
(Xp — Xm)V 2
= 1
F, 21, VB (€))
Xp=Xm
1 Fa=0
Xp
Xm 0
A-A’ Cross Section
1 N
SUS430
SUS430 N
1
2
N-isopropylacrylamide
(NIPAM)
(AET) (MPSA)
4
1
3T3

2 AET MPSA



0.02 AET

0.005 wt%
14%
2 12%
1 AET 1% -
MPSA &% -
6% - ]
o, 3 T
AET MPSA 9, 4 * 1 . T
2% - - i |
I o - i L |
120 1 0. 0 0.02“/':/"’3312‘2382;85% 0.02% 0.01% 0.005%
MPSA 1 AET 2
8 40 { =
3 § 35 2 &
25 § % 3 =I5
40 g )
3 = | i
300 600 900 1200
time[min]
19 3
4.4
100 Pa 5 1 kPa
o
5
P~
() ()
JAVA
ltimestep
4
U
SUS430

NIPAmM

Organ-on-chip



8 2 0 0

Akiyama Yoshitake Egawa Takatoshi Koyano Kiyoshi Moriwaki Hiroshi

304

Acoustic focusing of microplastics in microchannels: A promising continuous collection approach

2020

Sensors and Actuators B: Chemical

127328 127328

DOl
10.1016/j .snb.2019.127328

Akiyama Yoshitake Shinose Masato Watanabe Hiroki Yamada Shigeru Kanda Yasunari 116

Cryoprotectant-free cryopreservation of mammalian cells by superflash freezing 2019

Proceedings of the National Academy of Sciences 7738 7743
DOl

10.1073/pnas.1808645116

Yalikun Yaxiaer Uesugi Kaoru Hiroki Minamida Shen Yigang Tanaka Yo Akiyama Yoshitake 8

Morishima Keisuke

Insect Muscular Tissue-Powered Swimming Robot 2019

Actuators 30 30
DOl

10.3390/act8020030

Uesugi Kaoru Sakuma Yui Akiyama Yoshitake Akiyama Yoshikatsu Iwabuchi Kikuo Okano Teruo 33

Morishima Keisuke

Temperature-responsive culture surfaces for insect cell sheets to fabricate a bioactuator 2019

Advanced Robotics 219 231

DOl
10.1080/01691864.2019.1568908




62

2017
35-41
DOI
96(39
2018
143
DOI
140
2020
595 597
DOI
10.1541/ieejjournal .140.595
Akiyama Yoshitake Nakayama Akemi Nakano Shota Amiya Ryuichiro Hirose Jun 2021
An Electrical Stimulation Culture System for Daily Maintenance-Free Muscle Tissue Production 2021
Cyborg and Bionic Systems 1 12

DOl
10.34133/2021/9820505




16 2
, 10
2019
, 2019
2019
, 2019
2019
19

2018




H. Suenaga, H. Minato, D. Suzuki, Y. Akiyama

Aggregation of charged microgels by relatively diamagnetic assembly

29th 2018 International Symposium on Micro-NanoMechatronics and Human Science (MHS)

2018
, 2018
2018
3
, 2018
2018

2017

2017




—3

2017

2017

2017

2017

69

2017

2017

2017




36

2017

H. Suenaga, J. Sugihara, M. Horie, Y. Akiyama

Direct Bioactuator Formation on Microstructure by Quasi-diamagnetic Assembly

The 21st International Conference on Miniaturized Systems for Chemistry and Life Sciences (MicroTAS 2017)

2017

18

2017

2020

2020




2021

2018-059892

2017

(Suzuki Daisuke)

(90547019) (13601)
(Kano Toru)

(40781620) (32660)
(Koseki Michihiko)

(50334503) (13601)







