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ABSTRACT: Colloidal and molecular solutes in suspension are excluded from the vicinity of various hydrophilic surfaces, leaving
an exclusion zone (EZ) of hundreds of micrometers. Compared to bulk water, this interfacial area is more ordered and its physical proper-
ties are more different. The water of the EZ, also named the fourth phase water, has been proposed to be in a liquid crystal state, beyond
solid, liquid, and vapor. Such exclusion zones were observed in the vicinity of many types of hydrophilic surface including vascular en-
dothelial cells, plant roots as well as muscles. Since the phospholipid bilayer and other hydrophilic interfaces are widely present in the or-
ganism, the region near the cell membranes is likely to be ordered water. Therefore, it is of great significance to study the physical and
chemical properties of the exclusion zone to understand and explore the essence of life sciences. In this paper, we give a general review
of the discoveries and developments of the exclusion zone, and describe it from various aspects such as the physical and chemical proper-
ties, structural characteristics and causes, the impacts of light and electromagnetic radiation, and biological applications. At the end of this
review, the characteristics of the exclusion zone are summarized, and the necessity of its research is expounded. Also, its applications in
life science are prospected.
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