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Figure 1.1: The growth of an avascular tumour
.

growth of cancerous cells. The process by which the tumour obtains its own

blood supply is called ANGIOGENESIS and preventing this from occurring is

of particular interest to drug development. This is because once the tumour

has obtained a blood supply the tumours can leave its primary location via the

circulatory system (metastasis) and settle in multiple areas of the body. The

METASTATIC stage is the final stage of tumour growth, and the most difficult

to treat.

From the moment normal cells mutate to cancer cells, there are three

distinct stages to cancer. The different stages have different characteristics so

require individual investigation. We shall study the primary stage, avascular

tumour growth.

1.1 Avascular tumours

As previously mentioned, the later stages of tumour growth are more critical

since it is usually not until after angiogenesis that cancer is detrimental to the

hosts’ health. During the avascular stage, the tumour is malignant. Indeed,

following a study of human cancers in mice [18] there is recent controversial

hypothesis that we all have small dormant avascular tumours in our bodies.

Regardless of this clinical viewpoint, avascular tumour growth warrants

the interest of scientists. It is beneficial to understand the simple system and

its components prior to attempting analysis of a more complex system. Vascu-

lar tumours have many of the same characteristics as avasuclar tumours, but
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the quantity and quality of data on avascular tumours is of a higher standard.

This is because it is comparatively easier and cheaper to reproduce high quality

avascular tumour experimental evidence in in vitro form.

In summary, we will be investigating a model for avascular tumours (see

Figure 1.1) as they are simpler to model and help give an insight into the

mechanisms of vascular tumour growth.

Figure 1.2: An avascular tumour
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Chapter 2

The role of mathematics in

cancer research

Ever since complex life evolved, it has been susceptible to cancer. The old-

est description of cancer in humans was found in an Egyptian p



experiments - but not always. Through the development and solution of math-

ematical models that describe different aspects of solid tumour growth, applied

mathematics has the potential to prevent excessive experimentation’ [6].

Ideally, experiments and modelling work hand-in-hand. The experiments

can not only prove to be costly, but the subtleties of the many intricate pro-

cesses can easily be overlooked. By modelling tumour growth to mimic data















Chapter 4

Moving meshes

Generally, for the numerical solution of time-dependent diff

















































Chapter 7

Numerical results for moving

mesh methods

In this section we use the moving mesh methods described earlier to present nu-

merical simulations of the non-dimensionalised model, equations (3.9) to (3.14),

in several parameter regimes. Our aims are to compare the three different mov-

ing mesh methods, and also to compare the results with existing mesh numerical

simulations in [4].
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