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Induced Motion by Asymmetric Enzymatic Degradation of Hy-
drogels JENNIFER HOU, ADAM COHEN, Harvard University — Biological hy-
drogels are continuously turned over through secretion and degradation. This non-
equilibrium flux is critical to understanding cellular and molecular transport through
biogels such as mucus and the extracellular matrix. Gel-digesting enzymes can dras-
tically change the physical and chemical properties of the hydrogel environment.
We report that a spatial gradient in the degradation of two gel/enzyme systems–
gelatin/trypsin and hyaluronan/hyaluronidase–leads to directional motion of par-
ticles embedded in the gel in the direction of higher enzyme concentration. We
study the rate at which the degradation front propagates through the gel and the
ensuing velocity of the embedded particles, as functions of enzyme and gel concen-
trations. We propose that asymmetric degradation leads to asymmetric swelling,
which transports particles up the enzyme concentration gradient.
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