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Development of polymer brush coating technology inspired by a chemical reaction
in the body
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In this Eroject, we have developed a facile and reproducible process for
fabricating “ polymer brushes” by surface grafting of polymer chains via covalent bonding. We
specially focused on the effects of additives and solvents on the reactivities of reaction solutions
of surface-initiated atom transfer radical polymerization in air (* paint-on” SIATRP). Inspired by

living organisms, thiol, enzyme, coenzyme, and water are used for the purpose of reducing oxygen
concentration in the solution. Thanks to the additives, the life time of reaction solutions of
paint-on” SI-ATRP could be successfully extended, and the thicknesses of the resulting hydrophilic
or hydrophobic polymer brushes became thick enough for practical use. By using the method
established, we finally succeeded in fabricating fluoropolymer brushes above wafer-scale dimensions

(e.g., about 21 cm x 30 cm, nearly letter size).
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MMA: methyl methacrylate, MA: methyl acrylate, BMA: n-butyl methecrylate, HMA: nthexyl methacrylate, S styrene, BA: -
butyl acrylate, TFEMA: 2,2 2-trifluoroethyl methacrylate, HA: n-hexyl acrylate, EHA: 2-ethylhexyl acrylate, SIA: searyl
acrylae NFHMA: 1H, 1H, 2H, 2H-nonafluorohexyl methacrylate, HDFDA: 1H, 1H, 2H, 2H-heptadecafl uorodecyl acrylae.
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