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I. In Vitro System for Bioaerosol Formation 
 
An adapted in vitro simulated cough machine (SCM) (Supporting Materials References 
1-4) was developed to evaluate the formation and size of bioaerosols (Fig. 5). The flow-
controlled system mimics the volume and velocity of a cough through a plexiglass 
trachea model containing a mucus mimetic for the formation of bioaerosols.  
 
Particle sizer 
A HELOS/KF laser diffraction system (Fig. 5, 9; Sympatec, Lee, MA) with a range of 
0.25-87.5 µm was used to measure size distributions of mucus simulant bioaerosols 
generated by the SCM. Dispersed bioaerosols were collected after passing through the 
diffraction beam using a vacuum connected to an inertial cyclone followed by a HEPA 
filter. Prior to particle sampling, the laser was referenced for 5 s to ambient conditions. 
Sympatec WINDOX software was used to create cumulative and density distribution 

 

 
 
 
Figure 5: Representation of adapted SCM. The components are as follows: 1) pressure 
gauge, 2) relief valve, 3) air tank, 4) solenoid valve, 5) Fleisch tube, 6) pressure 
transducer, 7) amplifier/demodulator, 8) mucus mimetic-lined trough, and 9) particle 
sizer. 
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