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I. [bookmark: _GoBack]Abstract Body

Fermentation is important within biotechnology for producing valuable products from microbial and mammalian cells including monoclonal antibodies, enzymes, biofuels [1] and involves many development stages including upstream, downstream and analytics. Microfluidic devices also offer potential for high-throughput screening which can be expensive for traditional macroscale systems. Different types of cells can be grown in microfluidic devices and where the nutrients and substrate can be delivered through microchannels in batch, fed batch and continuous mode [2,3]. We demonstrate p a 1 mL microbioreactor fabricated by 3D printing in VeroWhite and PMMA to culture microbial cells. A small magnetic stirrer bar is used to create chaotic mixing in microbioreactor, and fluorescent optical sensors are attached to the bottom of microbioreactor for real time measurement of pH and DO. Optical transmission measurements are used to measure cell biomass. The system used pressurised fluid driving system with flow switching to supply media and reagents to the microbioreactor element for both batch and continuous cultivation.

The batch cultivation of Escherichia coli is validated in the microbioreactor and shows good correlation between the optical density and the dissolved oxygen curves, OD started to increase, a drop in dissolved oxygen concentration was seen due to oxygen consumption by the cells. continuous cultures are performed for up to 400 hours in microbioreactor without contamination and effect of different dilution rates and glucose concentration demonstrated on growth rate.


AI. Microbioreactor element
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