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Development of a cooling preservation method that secures the function of
retinal tissue for regenerative medicine
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In this research, we worked on development of preservation technology that
applied fluorescence anisotropy and antifreeze protein. With regard to fluorescence anisotropy, it
was not possible to minimize the light scattering by water due to the thickness problem unique to
the three-dimensional structure and the floating state, and it could not be completed. Antifreeze
protein was confirmed to improve cell viability by the addition of type Ill AFP in a refrigerated
environment. On the other hand, with regard to cell transport in clinical research conducted in our
laboratory, we have reached the determination of transport conditions in clinical research by making

use of the know-how acquired in this task. As evidence from scientific evidence, cytotoxicity due
to overcooling was also clearly confirmed, and vibration verification was found to be sufficient to
provide limited consideration in preparing transport materials at a certain level.



(1) iPS
iPS

2014

)

®3)

@)

)

1)
GFP

GFP

)

®3)

o

10

iPS

iPS

GFP

RPE; retinal pigment epithelium

iPS

iPS

GFP

iPS
RPE

(0-40

)



@
1
11
BSA Bovine Serum Albumin

POC

®

Hori et al., JTERM, 2019

37 @ )
Kitahata et al., Sci Rep., 2019

1. A simple and static preservation system for shipping retinal pigment epithelium cell sheets.
Hori K, Kuwabara J, Tanaka Y, Nishida M, Koide N, Takahashi M.
J Tissue Eng Regen Med. 2019 Mar;13(3):459-468. doi: 10.1002/term.2805. Epub 2019 Feb 20.

2. Fabricating retinal pigment epithelial cell sheets derived from human induced pluripotent
stem cells in an automated closed culture system for regenerative medicine.

Matsumoto E, Koide N, Hanzawa H, Kiyama M, Ohta M, Kuwabara J, Takeda S, Takahashi M.
PL0S One. 2019 Mar 13;14(3):e0212369. doi: 10.1371/journal.pone.0212369. eCollection 2019.

3. Establishment of Immunodeficient Retinal Degeneration Model Mice and Functional
Maturation of Human ESC-Derived Retinal Sheets after Transplantation.

Iraha S, Tu HY, Yamasaki S, Kagawa T, Goto M, Takahashi R, Watanabe T, Sugita S, Yonemura
S, Sunagawa GA, Matsuyama T, Fujii M, Kuwahara A, Kishino A, Koide N, Eiraku M, Tanihara
H, Takahashi M, Mandai M.



1.2018.7.20 2018 8
iPS

2016-122315 PCT/JP 2017/020473

¢y

@

SUNAGAWA Genshiro

TSUDA Sakae



