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We present a sophisticated mathematical and computational model for coupled flow, heat and mass transport in the
tumor microenvironment and we apply it to study advanced cancer treatments. Such phenomena are at the basis of
the exchange of nutrients, wastes and pharmacological agents between the cardiovascular system and the organs.
They are particularly interesting for the study of effective therapies to treat vascularized tumors. We develop a
model applicable at the microscopic scale, where the capillaries and the interstitial volume can be described as
iIndependent structures capable to propagate flow and chemicals.
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The model has the unique ability of combining the following features: (i) realistic vasculature; (ii)) coupled capillary and interstitial flow; (lir)
hematocrit dependent flow properties (Fahraeus-Lindqvist effect); (iv) prediction of red blood cells distribution along the vasculature (with
plasma skimming effect); (v) coupled capillary and interstitial mass transfer applied to nanoparticles; and (vi) coupled caplillary and

Interstitial heat transfer.
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Hematocrit dependent flow properties, including predlctlon of red blood cells distribution along the vasculature
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HE
The model can be applied to compare various treatment options, such as drug delivery using drug bolus injection and nanoparticles

Injection into the blood stream. The computational approach Is suitable for a systematic quantification of the treatment performance,
enabling the analysis of interstitial drug concentration levels, metabolization rates and cell surviving fractions.

- [ B EE s
Possenti, Casagrande, Costantino, Zunino; Int J Artif Organs; 40(8): 382 - 428, 2017 Nabil, Decuzzi, Zunino. Royal Society Open Science, 2 (10), 2015
Di Gregorio; Master thesis, Politecnico di Milano, AY 2016/2017 Cattaneo, Zunino. International Journal for Numerical Methods In Biomedical
Tiozzo, Master thesis, Politecnico di Milano, AY 2016/2017 Engineering, 30 (11), 1347-1371, 2014
Decuzzi. ACS Nano 10(9), 8133-8138, 2016 Cattaneo, Zunino. Networks and Heterogeneous Media, 9 (1), 135-159, 2014

Nabil, Zunino. Royal Society Open Science, 3 (9), art. no. 160287, 2016 Pries e Secomb. AJP.Heart and circulatory physiology 289.6, 2005
Contact address: luca.possenti@polimi T i




