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Theoretical and experimental studies on the water solubility of monodisperse
PEGylated molecules carrying PEG chain with different length (*School of Life Science
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Polyethylene glycol (PEG) is a widely-used modifier to improve the water solubility
of hydrophobic molecules because of its significant thermodynamic stabilization effect
by hydration. However, it is difficult to experimentally evaluate the thermodynamic
quantities of the water solubility of PEGylated molecules. Therefore, for the rational
design of non-ionic and water-soluble molecules, the water solubility of oligo(ethylene
glycol) with different length must be theoretically understood.

In this study, we attempted to elucidate the water solubility of PEGs with different
chain length by performing the molecular dynamics simulations to calculate the free
energy change during sublimation and hydration processes using the free energy
perturbation method (Fig.). Furthermore, we synthesized a variety of monodisperse
PEGylated molecules with different chain length, evaluated their water solubilities by
using spectroscopic methods, and compared them to the simulated values.
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