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Molecular Dynamics Simulation on the Adsorption of Cyclic and Linear Polyethylene Glycols
to Gold Nanosheet ('Graduate School of Chemical Sciences and Engineering, Hokkaido
University, *Graduate School of Engineering, Hokkaido University) Tsuyoshi Nakai,' OShin-
ichiro Sato®

Gold nanoparticles are materials of interest in many industrial and biological fields because
of their unique optical properties. One drawback is that they are not stable and easily aggregate
in solution, requiring the use of dispersion stabilizers. Thiolated polyethylene glycol (PEG) is
used for this purpose, which modifies the surface of gold nanoparticles through sulfur-gold
bonds. However, it has been reported that cyclic PEG without functional groups can be strongly
physisorbed onto the surface of gold nanoparticles and significantly improve their dispersion
stability. This study investigates this topology-dependent physisorption mechanism. Molecular
dynamics simulations were performed to simulate the adsorption of linear and cyclic PEG onto
gold nanosheets. Conformational changes due to adsorption and changes in the amount of
adsorption as a function of temperature were investigated.
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1) Cyclic-PEG/water/gold nanosheet
system used in the MD simulation
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