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Cryoprotective Polyampholytes Hydrogel

Kazuaki MATSUMURA

School of Materials Science, Japan Advanced Institute of Science and Technology, 1-1 Asahidai, Nomi,
Ishikawa 923-1292 Japan

Recently we showed that carboxylated poly-L-lysine,

which 1s classified as a

polyampholyte, has a cryoprotective effect on cells in solution without any other cryoprotectants.

The recent study suggests that extra cellular environment might affect the cell viability after

cryopreservation. Cryopreservation of cell-containing constructs is in high demand in

tissue-engineering applications to produce the tissue-engineered products “off-the-shelf”.

However, cryopreservation of regenerated tissues including cell sheets and cell constructions is

not easy compared to cell suspensions. In this study, we attempted to make cell scaffolds using

polyampholytes for the development of the novel cryoprotective cell hydrogel scaffolds. Cells

encapsulated with such in situ hydrogels can be cryopreserved well without addition of any

cryoprotectants. Thus, these hydrogels can serve as scaffolds with cryoprotective properties that

also provide structural integrity to tissue constructs.
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Fig. 1. Hydrogel formation of PLL(0.65).

including cells.
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In situ hydrogelation
a) structure of PLL(0.65), b) structure of NHS-PEG, c)

reaction between NHS-PEG and PLL(0.65), d) schematic illustration of hydrogel formation
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Fig. 2. Gelation time evaluation of PLL(0.65)
and NHS-PEG mixture solution.
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Fig. 3. Fluorescent microphotographs of cell

encapsulated polyamphplytes hydrogel
after freezing at -80 ‘C  without any
cryoprotectants. a) bright field, b) dark
field. Cells were stained with a live/dead
viability staining kit. Live cells were

stained green, whereas dead cells were

stained red.
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Fig. 4. Live/dead assay of 1929 encapsulated
polyampholytes hydrogels after
freezing. 3D images from bottom (a)

to apex (d) of hydrogel.
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Fig. 5. Microphotographs of 1.929 cells encapsulated

in polyampholyte hydrogel after a) 1 day, b) 4

days culture after cryopreservation.
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