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Rethinking the hundred-year application of “osmometer” in the

detection of osmotic pressure in human body
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*School of Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China)

Abstract: Osmotic pressure is the fundamental driving force of regulating water flow, with its study tracing
back to the mid-19th century. According to the Van’t Hoff theory, osmotic pressure is determined solely by the
total concentration of solute particles or ions, independent of the solute type, size and molecular properties.
Thus, the total concentration of ions and particles is defined as the osmotic pressure, and the instrument that
detects solute concentration is defined as the osmometer. However, due to artificial subjective speculation,
current detection indicators measured by the osmometer are difficult to adequately explain the water flux
across cell membrane and various physiological and pathological phenomena in human body. To overcome this
limitation, we develop a novel osmotic pressure detection technology that employs a fluorescence resonance
energy transfer (FRET)-based tension probe. This innovative approach effectively converts the osmotic tension
into optical signals in living cells, serving as an effective tool for real-time dynamic monitoring the mechanical
effects of transmembrane osmotic pressure in living cells. Therefore, we introduce a new theory of bio-osmotic
pressure based on electromechanical synergistic activity, providing a new direction for investigating the role of

bio-osmotic tension in driving water flow in and out of cells.
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