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1. Summary of sampler
* We have developed a bioaerosol concentrator with an air volume -
reduction factor of 50; from 4,800 to 97 L min-', using a two-stage .
virtual impactor system
* Our modular design allows minimal modification for a given target .
pathogen and setting
« Particle collection efficiency has been evaluated with Arizona dust
within the size range 0.5 to 10 ym, with peak performance of 30 to
40% at 1-3 pm
» Therefore, typically-sized pathogen-containing aerosol
concentrated by a factor of 15 to 20 in the outbound flow

* We have developed a combination of wet-wall cyclone and mister
to avoid buildup of dry aerosol and expensive maintenance

are

* We are yet to complete inlet-to-liquid collection efficiency tests with
virus- and bacterial-based aerosol, and are seeking collaborative
partners who have bioaerosol testing expertise

. Concentrator Performance

dust; an appropriate proxy for bacterial spores (Kesavan et al., 2008)
* A WELAS 2300 optical particle counter evaluated dust concentrations

at the inlet and all exhausts of a closed rig .
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Fig. 4: Collection and loss terms with
Arizona dust testing; particle
tracking with CFD for comparison

Fig. 5: Photograph of second stage
impactors of one module in closed
test rig

. Real-world trials of prototypes

+ Prototypes have been deployed for user-experience trials in schools,
medical facilities, and a wastewater plant
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Fig. 8 (above): Trials for the 400 L min' system (full box
contains mostly wet-lab sample analysis kit). The QR
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Fig. 9 (right): Potential deployment strategies for a
finished product
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Left: Air sampler; disc
is 85 cm diameter

2. Modular design for adaptable flow rate

Principle of operation is the virtual impactor

A single module (400 L min-') can be used alone, or in a disc of
twelve (4,800 L min')

Modular build allows easy swapping of new cartridges with slit-nozzle
geometry specific to the desired flow rate and particle cut-off size
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Fig. 2: Exploded view of prefilter and two-stage

concentrators disc. In total there are 108 then 24
individual impactors in each stage
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Fig. 1: Principle of
operation of a virtual
impactor

Fig. 3: Single module
in-situ with impinger

4. Bioaerosol test status and future work
* The performance of one module was tested with Arizona Fine (A2) *

B. Thuringiensis, B. Subtilis, G. Stearothermophilus, and
bacteriophage ®6 have all been successfully detected in controlled
test chamber conditions

Veillonella Parvula was detected in a dental operating theatre during
surgery (real-world validation)

To evaluate sample composition, we used amplification and next gen.
sequencing for bacterial samples, and gPCR for ®6

We are currently developing methods to count like-for-like
challenge and sample concentrations; and thus efficiency

We are seeking partners for collaboration, with expertise in
bioaerosol testing
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Fig. 6: Optical counter mass
concentration in the test chamber;
total counts of 0.8 pm and above
scale with G. Stearothermophilus
spore concentration in aerosolised
liquid

Fig. 7: Test chamber setup for
biological spore challenge
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