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mesenchymal cells. Spheroidal
mesenchymal cells are frequently used in a
number of biotechnological applications,
including tissue engineering, drug delivery,
and cancer therapy. The effects of shear
stress on spheroid formation and
contractility are the subject of numerous
studies. In this study we used the Physio-
Matic flow-based system to examine the
response of spheroidal mesenchymal cells
to laminar shear stress. We measured the
effects of varying shear stress at rates
ranging from 0.05 to 0.1 Hz on spheroid
shape and growth. We also used enzyme-
linked immunosorbent assay to determine
the effect of shear stress on the levels of
cell signaling molecules found in the
nucleus and cytoplasm. The results
indicated that spheroidal mesenchymal
cells showed higher contraction and
elongation as the shear rate decreased.
The cell signaling molecules, heat shock
protein 27 (HSP27), SMAD2/3, nuclear
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factor of kappa light polypeptide gene
enhancer in B-cells inhibitor, alpha
(IkappaBalpha), and peroxisome
proliferator-activated receptor gamma
(PPARgamma) were found to be influenced
by varying shear stress. These results are
supported by the observation that a
composite of the cell signaling molecules,
polyhydroxylbutanoate, led to an increased
resistance to the effects of shear
stress.Engendering Livelihoods in a Global
Economy This
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