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Title:

Integrating Electronic Manipulation and Measurement Tools for Co‐cultures/Organ‐on‐a‐Chip

Systems

Abstract:

A wide variety of microphysiological pla orms have been developed in recent years to replace the
conven onal sta c, 2D cell culture systems with in vitro models of human organs. The development of these
micro‐scale pla orms, with the appropriate engineered cellular microenvironments, would provide for a way to
bridge the gap between the use of preclinical animal models and the studies needed to be conducted in humans
as part of the regulatory approval process. These pla orms are seen as a viable tool for future use in
personalized medicine, drug discovery, and drug tes ng. There have been increased eﬀorts in the development
of co‐culture/organ‐on‐a‐chip systems, but with only limited examples of integrated manipula on and
measurement tools within then. Therefore, the development of integrated sensors in these systems is of cri cal
importance to precisely determine changes in microenvironmental condi ons as well as dynamic responses of
cells to drug exposure during extended periods. The use of sensors allows for con nuous monitoring of cell
state, thus moving from endpoint only results to a con nuous assessment of cell responses throughout the
en re experimental period. With this in mind, we have developed a co‐culture microﬂuidic pla orm with
integrated manipula on and measurement capabili es, which allows for the concentra on/cul va on of cells
in co‐cultures arrangements and to measure cell migra on in monocultures. Our pla orm arranges cells in
close proximity by dielectrophore cally trapping cells on opposite sides of a porous membrane with integrated
gold microelectrodes. The physical separa on provided by the porous membrane allows for op mal culture
condi ons on each side of the membrane (e.g., cell adhesive material and cell culture media). The same
pla orm has been op mized for cell migra on studies. This new system provides real‐ me, dynamic
monitoring of cell migra on employing impedance measurements and supplementary op cal imaging. Overall,
this microﬂuidic pla orm oﬀers numerous opportuni es for fundamental and applied research in cell biology as
well as in diagnos cs, personalized medicine, and ssue engineering.

