Interleukin-6 (IL-6) has a dual role in immune modulation,

directing T-cells to sites of infection and inflammation while

diverse bi ical p: ys. We introduce the Flow-
Based Microfluidic Gradient Generator Lung-TME-Lab-Chip, a
3D microsystem engineered to explore IL-6’s effects on immune

(TME) model. This

cells in a tumor
innovative platform enables precise, time- and dose-dependent
analysis of IL-6 gradients on T-cell phenotypes and lung cancer
cell behaviors. Our findings underscore the complex influence of
IL-6 gradients on immune responses within the TME, offering

valuable insights for developing targeted therapeutic strategies.
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Fig.1 Flow-based Microfluidic Gradient Generator Lung-TME-Lab-Chip Fabrication Process
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Fig.2 The Hlustration of Flow-based Microfluidic Gradient Generator Lung-TME-Lab-Chip Design
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Fig.4 5% Gelatin Methacrylate (GelMA) Variation as a 3D Culture Structure Analysis
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Fig.5 Effects of 50 ng/mL IL-6 Dilution on Co-Cultured A549 & Jurkat Cells
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Fig.6 Effects of 100 ng/mL IL-6 Dilution on Co-Cultured A549 & Jurkat Cells
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Fig.6 Expression of CD69 and PD1 Markers on Migratory CD4+ T-cells
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Fig.7 Analysis of TNFo & IFNy in A549 & Jurkat Cells Co-Cultured in Lab-Chip

Our results demonstrate that the IL-6 gradient within the Lung-TME-
Lab-Chip plays a pivotal role in shaping immune cell behavior and
interactions with cancer cells. The Lung-TME-Lab-Chip enabled
precise control of IL-6 concentrations across chambers, revealing that

IL-6 gradients signi infl T-cell

and migration,
as evidenced by the upregulation of CD markers in Jurkat T-cells co-
cultured with A549 lung cancer cells. Additionally, the dynamic IL-6
gradient affected TNFa & IFNy levels, suggesting that IL-6 not only

directs T-cell ph ype but also 'y cytokine
production, contributing to a complex immune environment around
the tumor. These insights into the IL-6-mediated interplay between
immune and cancer cells underscore the potential for targeting IL-6
pathways in therapeutic strategies aimed at modulating immune

responses within the TME.
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