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Abstract

Glioblastoma (GBM) is the most common and aggressive primary brain tumor,
characterized by extensive heterogeneity and invasive behavior. A significant challenge in
treating GBM is the formation of the blood brain tumor barrier (BBTB), which restricts drug
delivery, particularly in tumor margins where GBM cells infiltrate healthy brain tissue and
exhibit strong resistance to therapies. Understanding tumor progression in these margins
is critical yet complex.

In this study, we introduce a micro engineered model that mimics the BBTB at the GBM
margin. This model incorporates a 3D network of healthy astrocytes and patient-derived
GBM cells from recently diagnosed cases. Our findings reveal that interactions between
GBM cells and surrounding stromal cells enhance vascular permeability, induce reactive
gliosis, and alter astrocyte activity, collectively driving tumor invasion and progression.

We further demonstrate the model’s utility in evaluating patient-specific responses to
conventional chemotherapies, providing insights into treatment efficacy. The BBTB-on-a-
chip platform offers a robust, personalized tool for studying tumor-stroma interactions
and streamlining drug screening processes. This approach holds promise for advancing
precision medicine in GBM treatment by tailoring therapeutic strategies to individual
patients.
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