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Abstract

The computational modelling of tumor growth has been a widely researched area in the literature in
the past decades. Since recently the mechanisms of pathological tumor-related vascularization
processes have been partially revealed by biology and medicine, these modelling approaches have been
complemented by vascularization models as well. However, it is quite problematic to find a tumor-
vasculature model which is applicable for closed loop control design.

On the one hand, very simple phenomenological (or minimal) models are available to describe the
tumor growth, but these models do not incorporate formalization and representation of essential
biological mechanisms, thus have a limited validity regarding e.g. how a predefined therapy
corresponding to vascularization. Some variables of these models (e.g. the Hahnfeldt model) are not
easy to interpret and the validity of their dynamics is questionable in the light of the latest biological and
pathological findings. On the other hand, very detailed multiscale models deal with biological, chemical
and mechanical processes taking place during tumor growth, which are too complex for control design
methods.

Our aim is the synthesis of a low complexity tumor and tumor vasculature growth model, which is in
accordance with the latest biological findings regarding the nature of tumor and tumor vasculature
growth, formalizes the most important processes taking place during the process making controller
design possible.
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