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Preserving spheroids for a long time is required in regenerative medicine and cancer research.
Cryopreservation is essential to preserve spheroids, but the low temperature causes spheroids
destruction by ice crystallization. Organic solvents are generally used as cryoprotective agents
(CPAs) to inhibit ice crystallization during cryopreservation. However, most cryopreservation
methods result in partly ice crystallization. We have proposed a new zwitterionic-based CPA whose
freezing point is below —85 °C.

The minimum concentration of organic solvents that
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maintained the liquid state at —85 °C was 60 wt%, but such ¥
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solutions were highly toxic to spheroids. A zwitterionic O 2 3 O

liquid (10 wt%) that has low toxicity' and inhibiting ability Fig.1 Zwitterionic liquid
for ice crystallization® (Fig. 1) was  Taple 1 Minimum unfrozen concentration of single organic
added. It also reduced the organic solvent solutions at =85 °C

Minimum unfrozen concentration

solvent concentration from 60 wt% . . .
organic solvent solutions at —85 °C

to 50 wt%. However, such a DMSO DMF  DMAc EG PG
concentration was still highly toxic — —10 wt% OE2imC:C  60% 70% >80% 70% 60%
to spheroids. We here mixed two +10 wt% OEzimCsC  50% 50% 50% 60% 60%
organic solvents with a zwitterionic (CPA) DMSO: dimethyl sulfoxide EG: ethylene glycol
liquid to lose toxicity (Table 1) DMF: dimethyl formamide PG: propylene glycol

because mixing CPAs can reduce DMAc: dimethyl acetamide

toxicity®. It was found that zwitterionic liquid/DMSO/EG/water (10/25/25/40, w/w/w/w) solution
was the best combination for cryopreservation. This solution was less toxic than 50 wt% of a single
organic solvent solutions and also inhibited ice crystallization. This combination also allowed the
preservation of spheroids at =85 °C in a liquid state.

Reference

1. Kuroda, K.* et al. Commun. Chem. 2020, 3, 163.
2. Takekiyo, T.* et al. J. Phys. Chem. B 2024, 128, 2.
3. Zhan, L.* et al. Nat. Med. 2022, 28, 798-808.

Mai Imamura

I am a Master course student in biological science and technology at Kanazawa
University, Japan. I obtained my Bachelor of Engineering in the same field from
Kanazawa University in March 2025. I was an exchange undergraduate student
at Heinrich Heine University Diisseldorf, Germany during the period of October

2023 to March 2024. Previously, I gave an oral presentation at the 2025 Annual
Meeting of the Chemical Society of Japan. E-mail: maikino0103@stu.kanazawa-u.ac.jp



