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The movement of liquid within hydrogels is crucial for various applications, from
swelling-induced actuation in plants and soft robotics to drug delivery, filtration,
and catalysis. Key properties governing this behavior include permeability,
osmotic behavior, and the elasticity of the polymer network. However, measuring
these properties remains extremely challenging.

In this talk, I will introduce a novel approach using freezing experiments to
quantify these properties. This method, adapted from freezing-point osmometry
[1], involves equilibrating small hydrogel samples with ice. Ice essentially sucks
water from the hydrogel, causing shrinkage that depends on temperature. By
analyzing shrinkage versus temperature, we determine osmotic properties.
Additionally, embedding hydrogels in ice in a temperature gradient induces
motion due to differential suction, allowing us to measure permeability. Our
results show that widely-used classical theories predicting transport properties
in hydrogels can be wrong by orders of magnitude.

Beyond the direct measurement of hydrogel transport properties, I will explain
how our experiments offer a useful technique for probing the microstructure of
hydrogels.
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