JAIST Repository

https://dspace.jaist.ac.jp/

Title O0o0oOoooooooooooo
Author(s) oo, 00
e ooooooog = Cryobiology angd
Citation

cryotechnology, 62(1): 11} 15
Issue Date 2016
Type Journal Article

Text version

publ i sher

URL

http://hdl . handle.net/ 101

19/ 16966

Rights

00000000 DbODOO0O0OoOO0ObOOoDoOobOoog
O00O0OThi s materi al i s post
permi ssion of the Japanes
Cryobiology and Cryotechn
2016 0O0OO0OODOD. OO OO, DOOO
= Cryobiology and cryotec
pp. 11-15.
http://dx.doi.org/10. 2058
1 11

ed here wif
e Soci ety
pl ogy. Cop)
000

hnol ogy, 6

b/ cryobol ci

Description

AIST

JAPAN
ADVANCED INSTITUTE OF
. SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



(1)

SCC

¥ Since 1959

IKIBA M 154356 [Cryobiology and Cryotechnology]), Vol. 62, No. 1, 11~15, 2016

RS REME DAL X DIEH

AbPR e B T K K~ 7 U T YA = AfF5ERE
FARY FnBA

Development of Novel Polymeric Cryoprotectants and Their Applications
Kazuaki MATSUMURA

School of Materials Science, Japan Institute of Science and Technology, 1-1 Asahidai, Nomi, Ishikawa 923-1292, Japan
(Corresponding author, e-mail: mkazuaki@jaist.ac.jp)

We developed novel cryoprotective agents from carboxylated e-poly-L-lysines (COOH-PLLSs) for cell cryopreservation
as alternatives to dimethyl sulfoxide (DMSO). The polymeric agents showed excellent cell viability profile for most
cell types, including human mesenchymal stem cells. We investigated the molecular mechanism of cryopreservation of
the polymers by using solid-state nuclear magnetic resonance (NMR). The NMR data suggested that DMSO and
COOH-PLLs differently affect the states and mobility of water and solutes in ice. The polyampholytes cryoprotectants
showed highly ice recrystallization inhibition properties and we are developing vitrification solution for stem cells and
tissue-engineered constructs cryopreservation using the ability. Through in situ crosslinking via click chemistry, the
polyampholyte cryoprotectant could become a cell scaffold hydrogel with cryoprotective properties for tissue
engineering application. We also discovered novel protein delivery method by using freeze concentration mechanism
by using the polyampholyte as a cryoprotectant and protein nanocarrier.
(Received Aug. 17, 2015; Accepted Aug. 26, 2015)
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Fig. 1. Cryoprotective properties of carboxylated
PLL. (A) Synthesis of calboxylated PLL
and (B) cell viability after cryopreservation
with carboxylated PLL with various

calboxylateion ratios.
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Fig. 2. (A) Na-NMR spectra of various solutions
during freezing. (B) Relative Na amount
during freezing. (C) Proposed mechanism of

cryoprotective properties of PLL(0.65).
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Fig. 3. Schematic illustration of the concept of

cryoprotefctive hydrogel.
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Fig. 4. Schematic illustration of the concept of
protein delivery method via freeze
concentration. Cell suspension was

mixed with protein/nanocarrier complex

and frozen in the presence of polymer
cryoprotectant. Cell after thawing were
seeded and internalization of protein was
enhanced (stained protein was localized

in the cytosol).
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