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Abstract:
Primary adsorption of bacteria to a clean substratum has generally been described by measuring net
accumulation. Thus, the independent processes that contribute to the overall accumulation of biofilm,
such as adsorption, desorption, cell multiplication, and erosion, cannot be considered separately to help
to elucidate mechanisms of early colonization. With the use of image analysis techniques and
additional software, these individual processes at the substratum in a continuous flow system have been
measured directly. Additional parameters, such as cell movement and direction, orientation of the
colony forming units (CFU), spatial distribution at the surface, and shape are also quantified with this
technique. With the continuous flow system, the influences of operational parameters such as fluid
shear stress, the bulk properties of the fluid, and the characteristic of the substratum can also be
delineated in a fundamental manner. Two experimental variables, bulk CFU concentration and shear
stress have been used to investigate early colonization under different conditions and to determine the
rate controlling factor in biomass accumulation. In addition, a novel method for quantitative analysis of
spatial distribution has been developed.

It was found that adsorption and desorption rates are independent of the surface concentration whereas
growth and surface related processes are independent of bulk concentrations. At low surface
concentration, P. aeruginosa tend to adsorb randomly. With increase in surface concentration the spatial
distribution of adsorbing CFU becomes uniform indicating a formation of a repulsing area around
adsorbed cells. 
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