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“Rheological characterization of material

evolution of gel scaffolds”

Abstract: The evolution of gel scaffolds has implications in use of these ma-
terials for applications ranging from consumer products to synthetic materials
that enhance wound healing. To use these materials, we must understand the
spatio-temporal change in material properties and scaffold structure during
phase transitions. We will discuss the characterization of two gel systems: a
hydrogenated castor oil (HCO) colloidal gel and an enzymatically degradable
human mesenchymal stem cell (hnMSC)-laden polymerpeptide scaffold. We
use multiple particle tracking microrheology (MPT) to measure dynamic mate-
rial properties during phase transitions. MPT measures the thermal motion of
embedded particles to measure rheological properties. HCO is a rheological
modifier used in commercial products. A concern in design is whether the
gradient that induces a phase change can overcome processing history. We
characterize HCO evolution with MPT, y’rheology (MPT in a microfluidic de-
vice) and bulk rheology. We conclude that equilibrium structures depend on
the shear history of the material, which has implications in the end-use of
products. To enhance wound healing, cell-laden hydrogel scaffolds that mimic
aspects of tissue are being designed to be implanted and deliver additional
hMSCs to wounds. We measure length-scale dependent rheology during peri-
cellular cell-mediated remodeling using bi-disperse MPT. Bi-disperse MPT
characterizes material evolution across length-scales by tracking bi-disperse
particles. Characterization of spatio-temporal evolution due to cell-mediated
degradation could lead to better design of implantable biomaterials for cell de-
livery to wounded areas.
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