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Freezing of premolar and wisdom teeth extracted for orthodontic treatment—cryobiology—
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(Chief: A prof Toshitsugu KAWATA)

Division of Orthodontics of Oral Function and Restoration Graduate School of Dentistry

Kanagawa Dental University Japan

Abstract
Refrigeration and cryopreservation of cells

The deterioration and aging of cells progress when they are left at a normal temperature. Long-term maintenance
of viable cells at a normal temperature for several years is difficult. Cells are comprised of water accounting for
70-80%, or 80-90% in some cases. When cells are cooled, water changes to ice, and the volume increases 1.1-fold.
When large ice crystals are formed in cells in tissue, the cells are pressed, destroyed, and frozen in states of extra-
and intracellular freezing. When these are thawed, tissue fluid flows out of cells and drips, and cells die. Therefore,
when intracellular freezing is prevented and extracellular ice crystals are small, the mechanical damage of cells
decreases. The freezing point of pure water is 0°C, but that of tissue fluid decreases with an increase in various
solvents dissolved in it. Amino acids and minerals are dissolved in water in cells, and the freezing point of cells
varies among cells to be frozen. The range of the freezing temperature of the first step is considered to be 0 to -5°C.
The temperature zone of ice crystal formation is termed the ‘zone of maximum ice crystal formation’, and ice
crystal formation maximizes as the time taken to pass through this zone prolongs. Rapid freezing passing this zone
within a short time keeps ice crystals small, and this is now considered to facilitate a high survival rate, rather than
slow freezing.
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