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Abstract: Sepsis is a leading life-threatening problem in intensive care medicine. The recent
studies have given insights into the transition from inflammation to long-term
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immunosuppression in sepsis. This condition might cause physiological changes that comprise
the lipopolysaccharide (LPS) tolerance. Most studies about the LPS tolerance focus on the
reduced ability of macrophages to secrete pro-inflammatory cytokines. Although this method
has identified various molecular changes, it remains ambiguous since changes in the whole cell
population are measured as an average and markers are required for cell recognition. A fast and
label-free method is in demand to detect cell tolerance and screen therapeutic agents that might
reverse the process. In this study, direct current insulator-based dielectrophoresis (DC-iDEP)
was used to characterize the biophysical properties (EKMr) of inflamed cells, LPS-tolerant
cells, and cells treated with therapeutic agents. The results showed that the EKMr of these cells
was 4.28x10% 3.13x10°% and 4.25x10° V/m?,
method was useful in distinguishing LPS-tolerant cells. The device holds the promise to be

respectively, suggesting that the established

applied in medical diagnosis and medicine screening.
Keywords: immune tolerance; microfluidics; direct current insulator-based dielectrophoresis

(DC-iDEP); medicine screening
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Figure 2 Design of the device and effects simulation of E and e. from the first gate to the last gate. A:
Simulation of E along the channel. B: Simulation of V|E[* along the channel. C: Simulation of e, along the

channel. D: e. value at different width of gates.
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Figure 3 Design of the device and effects in the channel. A: Capture of a cell in the channel. B: Cell flow in

the channel. C: Forces exerted on a cell. Bottom: The channel inlet and outlet connected to the direct current
supply. D: Capture of inflamed cells. E: Capture of tolerant cells. EK represents electrokinetic force and DEP

is dielectrophoretic force.
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Figure 4 Biophysical behaviors of cells in microfluidic devices. A: Biophysical property distributions of

inflamed, tolerant, artesunate treated cells. B: comparisons of LPS treated cells, LPS tolerance cells,
artesunate treated reverse tolerance cells. C: The weighted average EKMr changes with the treatment time of

5 ng/mL LPS.
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