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INTRODUCTION & AIM

Marine bacteria readily attach to wetted surfaces and form biofilms!. Local
hydrodynamics strongly influence biofilm development, structure, and population
dynamics, as bacteria sense shear stress and organize accordingly?3. In shake-flask
cultures, fluid rotation generates multidirectional shear and varying mass transfer

patterns, causing cells to adhere at the highest point reached by the liquid.

This work aimed to develop a multi-parameter Computational Fluid Dynamics (CFD)
model to simulate broth hydrodynamics in Erlenmeyer flasks to identify the physical
factors leading to cell adhesion and biofilm formation. The model was validated by
using a marine, prodigiosin producing, Serratia rubidaea strain, which formed a

distinctive red halo at the maximum height attained by the liquid, thus allowing for the

confirmation of the predicted liquid height.
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RESULTS & DISCUSSION
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CONCLUSION

CFD provided information regarding:

- Biofilm formation occurring at the highest point reached by the rotating
liquid due to lower shear stress conditions and frequent wetting;

« How the fluid motion influence dissolved oxygen in flasks with different

geometries which affects the growing cell population.
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