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Abstract
[bookmark: _GoBack]Biased Brownian motion is of crucial interest in many biotechnological applications including clinical diagnostics, tissue scaffolding, and drug delivery. In this contribution, an area averaging approach is used to derive the hydrodynamic-biased dispersion (usually known as Taylor-Aris dispersion) in a capillary. This study focuses on an annular system typically found in porous or fibrous media within the biotechnology domain with a Newtonian, incompressible, isothermal fluid and under steady state conditions. The system used here has been described by the convective-diffusive transport differential model for which the spatial area-averaging approach has been applied to identify key parameters in the system without the actual solution of the species-continuity equation. An explicit analytical expression is derived for the effective parameter, i.e., diffusivity. This parameter plays a significant role in controlling the optimal separation time in technologies that could lead to, for example, the improvement of present clinical diagnostics applications.

