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ABSTRACT

Chemical Engineering

The analysis of electrokinetic-based transport in axially
varying sections of capillaries is far from being complete and in need
of further studies. In this project, we propose to conduct a
fundamental analysis for a divergent-type of capillary of rectangular
geometry in order to gain understanding of the capillary behavior of
different situations. These include for example, the possibility that
the capillary charges on the walls have different signs, that the
applied electric fields could be either constant in time (DC) or periodic
in nature (AC) and that the flows could be either constant or
transient. The analysis can be performed by following the guidelines
of the electrokinetic hydrodynamic (EKHD) framework and the
illustration and justification of assumptions can be made within those
typically used within the domain of the continuum mechanics
approach. The relevance of the effort in quite impactful and far
reaching areas of applications in clinical diagnostics, cancer detection
(by using protein tracers), and electro-treatment of tumors, among
others. The main focus of application, however, is a novel cancer
treatment termed, Tumor Treating Fields Therapy (TTF). The model
presented here will serve as a foundation that may be built upon in
the future to further understand how cytoplasm, as well as
microtubules and macromolecules, are behaving inside a tumor cell
when this therapy is applied. Assumptions are applied in this work in
order to simplify the equations and allow for obtainable results, these
assumptions can later be taken out to develop a more realistic model
for the TTF application, and the parameters can be altered in order to
apply this model to multiple other applications as mentioned. The
overall goal is to bring together the fundamental principles of fluid
mechanics, electrokinetics, and conservation of momentum to apply
to a potential real-world application.
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