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Abstract

Circulating tumor cells have been identified in peripheral blood from cancer patients
and are probably the origin of intractable metastatic disease. These tumor cells are very
rare, comprising as few as one cell per 10’ cells in the blood of patients with metastatic
cancer; hence, their isolation presents a tremendous technical challenge. Nonetheless, o
these cells represent a potential alternative to invasive biopsies as a source of tumor t, v,
tissue for the detection, characterization and monitoring of non-haematologic cancers. T L
Current strategies for isolating cancer cells circulating in the blood stream are still I,=:::Z::_________________:=,
limited to complex analytic approaches that generate very low yield and purity. Here, i Receptors f 4%\ i
selective binding of tumor cancer cells to a biologically functionalized surface, E % i § i i
utilizing a microfluidic system, has experimentally been studied under both static (no- i i
flow) and dynamic (flow) conditions. Cadherins make up a family of cell adhesion
molecules, and one cadherin subtype only interacts with its particular counter receptor.
Cancer cells, in contrast with normal cells, typically down-regulate one type of cadherin, e.g. E-cadherin, and up-regulate
another, e.g. N-cadherin. Hence, driving a cell mixture through properly functionalized micro-channels can be used as a
highly selective tool for capturing metastatic tumor cells circulating in the blood stream. In this presentation, the fabrication
of antibody-functionalized microchannels is described, and the specificity of target-cell capture within these fabricated
microchannels is demonstrated. The kinetics and dynamics of cell attachment under shear flow will be analyzed
experimentally and theoretically. Finally, detachment of captured cells due to hydrodynamic loading will be discussed.
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