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Abstract

By treating the drugs as the colloidal particles, the main purpose of
this thesis is to simulate the drug delivery phenomena in a tumor cell by
using the modified square network model when drugs pass through an
antery into the microvascular of the tumor cell. In the present thesis, the
sinusoidal constricted tube model which composes of the network was
adopted to simulate the tumor microvascular structure. The effects of
aortic blood velocity, the aortic pressure and the internal pressure of the
tumor on the breakthrough concentration of drugs and the accompanied

pressure drop are investigated theoretically in the present thesis.

The simulation results show that: (1) Under the same values of the
drug dosage, the aortic pressure and the internal pressure of the tumor, a
steep drug concentration gradient will be induced at the entrance of the
artery when the aortic blood velocity is low, which will make those drugs
accumulate at the entrance zone of the tumor cell at the initial delivery
period, but a high microvascular blood velocity will also drive those
drugs to arrive the inside zone of the cell at the later delivery period
consequently. (2) Under the same values of the aortic blood velocity, the
aortic pressure and the drug dosage, a higher microvascular blood
velocity will be induced when the internal pressure of the tumor becomes
smaller, which will increase the drug concentration delivered into the
inside zone of the tumor cell and make the drugs achieve the

breakthrough moment faster consequently. (3) Under the same values of



the aortic blood velocity of the internal pressure of the tumor, the drug
concentration per unit time delivered into the tumor cell will be increased
when either the aortic pressure or the drug dosage concentration is
increased, which will make drugs plug at the entrance zone of the tumor

consequently and achieve the breakthrough moment easily.
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