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Strategic construction of single nano-scale microphase-separated structures by
monodisperse sugar-based block copolymers
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Monodisperse block copolﬁmers (BCP) with discrete degree of polymerizations
were readily synthesized starting from oligosaccharides and terpenoids. Since the monodisperse
oligosaccharide-based BCPs are consisted of a highly immiscible pair of saccharides and
hydrocarbons, they successfully microphase separate into well-ordered morphologies despite their low

molecular weight of less than 2000 g/mol. Depending on the volume fraction and degree of
polymerization, the BCPs formed the lamellar, gyroid, and hexagonally close-packed cylinder
microphase-separated morphologies with 4 - 8 nm periodicity. By comparing with the polydisperse
version of the BCPs, it was found that the monodispersity is critically important to realize the
small periodicity and to reproduce the microphase-separated structures.
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