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Overview

The MicroSquisher has been designed to perform tension
and compression testing at low forces. Properties that can
be measured when a spherical aggregate of cells is
compressed between parallel plates (Fig. 1) include cell
viscosity and surface and interfacial tensions. These
properties are important because they determine how
cells and tissues self-organize during embryogenesis,
wound healing, regenerative medicine, and cancer
metastases. The compression test provides a controlled
mechanical environment in which the aggregate and its
cells are deformed. By monitoring the geometry of the
aggregate (Fig. 1B) and the time course (Fig. 2) of the
force the aggregate exerts on the compression plates, one
can determine the effective viscosity of the cytoplasm in
the cells, the strength of the interfacial

tension that acts along each cell-cell boundary (Fig. 3) and the strength of the surface tension present along the cell-
medium interface?.

The Compression Test

In a typical compression test, a spherical aggregate of cells is placed between parallel plates. The plates are then
moved together under and the aggregate is compressed. The this case, the compression is typically carried out
relatively rapidly (over several seconds) and, as a result, individual cells in the aggregate deform as the aggregate

deformes.
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Fig. 1 — The compression process. Immediately following compression, the
aggregate and its cells are visibly deformed. After annealing, the cells become
nearly isotropic in shape again, but the aggregate remains compressed (from
Brodland et al., 2009).
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Cell Aggregate (Spheroid) Compression Testing

With time, the cells reshape and reorganize within the aggregate and the platen force decreases. Specific parts of
the force-time curve can be associated with particular cell properties?>~. Specifically, the effective viscosity of the
cells (1) can be determined from Fy, the rapid decrease in force from B1 to B2. The force decay Fcc from B2 to C is
caused by reshaping of the cells inside the aggregate, and it can be used to calculate the cell-cell interfacial tension
vcc. The steady-state force Fcm provides data for calculating the cell-medium and cell-platen interfacial tensions
vcem and vycp, respectively. These surface and interfacial tensions arise from the action of various sub-cellular
mechanical components including acto-myosin systems, membrane contractions and cell-cell adhesion systems'#,
and the measured forces can be used to quantify their mechanical activity.
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CellScale Biomaterials Testing is the industry leader for precision biomaterial and mechanobiology test

systems. Our products are being used at world-class academic and commercial organizations in over
. . 30 countries around the globe.

Our mechanical test systems allow researchers to characterize the mechanical properties of
biomaterials. Our mechanobiology technologies provide insights into the response of cells to

‘ e I I S ( : i ] I e mechanical stimulation.
CellScale’s technologies are improving human health by helping researchers discover the causes of

disease, improve medical treatments and devices, and advance regenerative medicine and other basic

biomaterials testing science research.

Visit our website or contact us to learn how our innovative products can help you achieve your
research and development goals.
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