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Angiogenesis is the growth of new capillaries from pre-existing ones. This complex bi-
ological phenomenon plays a critical role in the development of cancer, as tumors gain
the ability to promote angiogenesis. The new capillaries provide the tumor the necessary
nourishment for its fast growth as well as they are used by the cancer cells to metasta-
size. For this reason, impeding angiogenesis has became a promising cancer therapy [1].
However, many aspects of the physics and biology of angiogenesis are still unknown and
researches from multiple disciplines study this phenomenon under different perspectives.

Here we investigate tumor angiogenesis by means of a hybrid mathematical model [2]
which is able to describe the vascular growth. The model includes mobile, agent-based
components and high-order partial differential equations. In [3] we put the model into
a coherent mathematical framework that enables the coupling between the discrete and
continuous equations and we developed an efficient and robust computational method
based on isogeometric analysis [4] that deals with the high order terms. These permitted
us to perform accurate three-dimensional simulations of an extended version of the model
[5]. Moreover, we present a simulation in a cornea that shows how the computational
method has the potential to enable calculations on patient-specific anatomies.

In this work we explain our computational method based on isogeometric analysis for
the tumor angiogenesis model, we show three-dimensional simulations performed in the
complex geometry of a cornea, and we describe a method to validate quantitatively the
results.
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