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Active control and simulator of neurons in re?ene[agiye transplantation
treatment with the aid of environment control utilizing three-dimensional

dynamic stimulations

Kosawada, Tadashi
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Not like a conventional approach but based on the principle of mechanics, a
novel small sized piezoelectric 3-D vibration table is developed to impose dynamic stimulations on
cultured living cells in order to support regenerative medicine. Together with scaffold utilizing
gel-embedded 3-D culture, the device enables us to enforce 3-D micro dynamic stimulations upon the
cultured neuronal networks. Appropriately soft but structurally stable scaffold is realized by
optimization of collagen-gel concentration, which provides an effective method for the gel-embedded
3-D culture of neurons differentiated from iPS cells. Enforcing systematic 3-D dynamic stimulations
upon gel-embedded neuronal networks by the developed 3-D vibration table, principle usefulness of
the present study as a 3-D manipulation and active control method of neuronal networking as well as
simulation system for regenerative transplantation medicine has been confirmed.

iPS inv
itro



iPS (S.Yamanaka et al.,Cell 126:663-76,2006 &
131:1-12,2007)

2014 9 iPS
2018

iPS

in vitro

iPS
in vitro

iPS

iPS

in vitro



Ca

02:3%

in vitro

3)

@B5mm

30pm)

Fluo4- AM

3D
Cellmatrix Type

37

GFP

CO2:5%

iPS



iPS

1)
2)
Ca
iPS
iPS
in vitro(
TY2
Neurolucida 360 ,

in-vitro



123-1218
iPS 2020
18-21
DOl
Shin, H, Haga, J.H., Kosawada, T., Kimura, K., Li, Y.S., Chien, S., Schmid-Schonbein, G.W. 18
Fine control of endothelial VEGFR-2 activation: caveolae as fluid shear stress shelters for 2019
membrane receptors
Biomechanics and Modeling in Mechanobiology 5-16
DOl
10.1007/s10237-018-1063-2
MIZUNA YANO, YUTA UMEHARA, TOMOKAZU KUDO, TAKAO NAKAMURA, TADASHI KOSAWADA, ATSUYOSHI NISHINA, 45(5)
MASAKI SAZUKA, DAISUKE SATO, ZHONGGANG FENG
Effects of docosahexaenoic acid or arachidonic acid supplementation on gene expression and 2021
contractile force of rat cardiomyocytes in primary culture.
BIOCELL 1213-1229
DOl
10.32604/biocell.2021.016281
Tadashi Kosawada, Taku Kitsunai, Zhonggang Feng, Kaoru Goto 9(4), 83
A Novel In Vitro Simulator to Investigate Promotion of Reconstruction of Damaged Neuronal Cell 2021

Colony Differentiated from iPS Cells with the Aid of Micro Dynamic Stimulation

Technologies

DOl
10.3390/technologies9040083




Zhonggang Feng, Kyohei Fujita, Mizuna Yano, Tadashi Kosawada, Daisuke Sato, Takao Nakamura, 126
Mitsuo Umezu
Physically-based structural modeling of a typical regenerative tissue analog bridges material 2022

macroscale continuum and cellular microscale discreteness and elucidates the hierarchical
characteristics of cell-matrix interaction

Journal of the Mechanical Behavior of Biomedical Materials

DOl
10.1016/j . jmbbm.2021.104956

13 2 2

Dynamics and Design Conference 2022

2022

Dynamics and Design Conference 2022

2022

In vitro 3

Dynamics and Design Conference 2021

2021




Dynamics and Design Conference 2021

2021

Feng Zhonggang, Kuramochi Shunya, Kosawada Tadashi, Sato Daisuke, Nakamura Takao, Umezu Mitsuo

Investigation on the Poisson®s ratio of fibroblast-compacted collagen gels

2020
In vitro 2
Dynamics and Design Conference 2020
2020
3

Dynamics and Design Conference 2020

2020




Dynamics and Design Conference 2020

2020

LIFE2019

2019

LIFE2019

2019

2019




S Yoshino, T Suenaga, Z Feng, T Kosawada, D Sato, T Nakamura, M Umezu

A bioreactor system for the cardiac differentiation of human iPS cells.

The 8th Meeting of the International Federation for Artificial Organs

2019

F Hamada, K Fujita, Z Feng, T Kosawada, D Sato, T Nakamura, Y Shiraishi, M Umezu.

Investigation on the cardiomyocyte subtypes derived from human iPS cells on ventricular ECM hydrogels

The 8th Meeting of the International Federation for Artificial Organs

2019

Kosawada "Biomechanics" Lab. Website
http://kosawada-lab.yz.yamagata-u.ac.jp/
Kosawada "Biomechanics" Lab. Website
http://kosawada-lab.yz.yamagata-u.ac.jp/

(Feng Zhonggang)

(10332545) (11501)




(Goto Kaoru)

(Mineta Takashi)




