
TECHNICAL NOTE

Growth of oral bacteria under anaerobic conditions using the BioFlux System

Anaerobic Biofilms

Introduction 

There are a number of microbiological niches created by the anatomy within the 
oral cavity inhabited by a wide variety of oral microbes.  Many organisms flourish in 
the gingival pocket, an anaerobic environment.  Porphyromonas gingivalis is an 
obligate anaerobe implicated in periodontal disease, grown here using the BioFlux 
System using an anaerobic protocol.  

Configuration 

The BioFlux 200 utilizes a pneumatic pumping system to generate pressure in the 
reservoirs which creates flow of media through the microfluidic channels. The 
BioFlux Interface applies pressure from the Controller to the BioFlux Plates by 
forming an airtight seal around each individual well. In the stock configuration, air is 
taken in from the surrounding environment and pumped across the wells of the 
BioFlux Plate to establish flow. An environmental control option is available to 
permit other gases besides air (5% CO2, nitrogen, etc.) to drive the flow in the 
channels. Using nitrogen will create hypoxic conditions inside the microfluidic 
channels. An anaerobic chamber (or GasPak) may be used to help prepare the 
BioFlux Plates and reagents for anaerobic conditions. 

Results

The Bioflux Plate was sparged with a 95% nitrogen: 5 % carbon dioxide gas 
mixture to evacuate residual oxygen from the PDMS for 1 hour.  All media used in 
this experiment were degassed. Streptococcus gordonii, a primary colonizer of the 
oral cavity, was seeded in BHI Medium, allowed to attach for 1 hour, and subjected 
to 2 dyn/cm2 shear flow for 24 hours at 37°C.  P. gingivalis was added to the outlet 
well and perfused into the channel containing the S. gordonii biofilm. The medium 
was changed to PG Medium in the inlet well. Downstream flow from the inlet well 
at 2 dyn/cm2 was started after an hour incubation at 37°C.   The gas mix used in 
the BioFlux controller was 95% N2: 5% CO2.  The biofilm was examined under flow 
after 6.5 hours. 
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Figure 2: The same biofilm 6.5 hours later after P. gingivalis was added 
and media was switched to PG Medium. Scale bar is 50µm using a 20X 
objective.

Figure 1: A 24-hour Streptococcus gordonii biofilm grown in BHI 
Medium under 2 dyn/cm2 shear flow. Scale bar is 50µm using a 40X 
objective.


