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Topology correlation to nanoscale hydration of
polymer brushes
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By utilizing time-of-flight neutron reflectometry (ToF-NR) under different relative humidity, we demonstrate
that polymer brushes constituted by hydrophilic cyclic macromolecules exhibit more compact conformation
with lower roughness compared to linear brush analogues, due to the absence of dangling chain ends extend-
ing at the interface. [1] In addition, due to increased interchain steric repulsions, cyclic brushes feature larger
swelling ratio and increased solvent uptake with respect to their linear counterparts presenting the same
composition and comparable molar mass. Moreover, the two topologies exhibit differences in ageing, upon
repetitive cycling/drying trials.

To correlate the equilibrium swelling ratios as a function of relative humidity for different topologies a new
form of the Flory-like expression for equilibrium thicknesses is proposed. The relative humidity represents the
chemical potential balance between brush and surrounding environment. The Flory-like expression, which
has been utilized so far for thin polymer films, breaks down for the cyclic brush. Additional topological con-
tributions need to be taken into account in this expression, in order to rationalize differences reflected in
swelling ratios and solvent content between the linear and cyclic polymer brush topologies.
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