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Abstract

Glioblastoma (GBM) is the most common primary malignant brain cancer in adults. With a
high 5-year mortality rate of more than 90%, GBM is extraordinarily challenging to treat in
clinical practice. This disappointing efficacy can partially be attributed to the highly limited
drug penetration in tumour extracellular space (ECS). Up to 70% of drugs accumulate within
a 5 um distance from the capillary surface. The rapid accumulation might be related to
significantly increased concentration of hyaluronan (HA) in the ECS of brain tumours,
compared to brain normal tissues. However, how the presence of HA affects tissue transport

properties and interstitial fluid flow remains unclear.

In this study, mathematical modelling was applied to probe the relationship between tissue
hydraulic permeability of the brain tumour and HA concentration. The model geometry (Fig.1)
was based on an idealised 3D tumour microstructure reconstructed using the real size of brain

tumour cells and tissue porosity.

The prediction accuracy of the established model is demonstrated by the good agreement
between modelling and experimental results. The tissue hydraulic permeability was found
negatively correlated to the HA concentration (Fig.2). This means that interstitial fluid flows
more easily through the ECS when the HA concentration is low. The results from this study
can contribute to the understanding of the tumour microenvironment and provide support for

the following study on drug transport and distribution in brain tumours.



Fig.1. A representative reconstructed microstructure (200 um)
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Fig.2. The relationship between the tumour tissue hydraulic permeability with concentrations of HA



