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Our previous study indicates that the size of micro- or nano-liquid phase
can be controlled by freezing. In this research, we develop novel methods based on this
characteristic feature of freezing and elucidate fundamental aspects of water freezing. We have
studied (1) the interaction between antifreeze proteins and ice surface probed by ice-grain boundary

electrophoresis, (2) molecular aggregation of fluorescence probe molecules and their solubility
enhancement in frozen solutions, (3) pH inhomogeneity and pH-buffering capacity in the liquid phase
confined by ice, (4) the local structures of ions incorporated in the ice crystal lattice, and (5)
high sensitivity Raman spectroscopy by sample freezing.
Thus, this research has elucidated the fundamental aspects of water freezing and contributes to the
developments of related scientific or technological fields, such as global environment, energy, and
life science.
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