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2. Objectives
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1. To elucidate the influence of relative humidity (RH), temperature, and gas phase composition on IAV airborne viability
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structure of IAV.

in the aerosol phase aerosol pH changes [5].

3. Methodology

e Due to the small volume (around 100 pL) and low number of droplets produced by the
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highly accurate and sensitive method of quantifying infectious virions is required.

e Plaque assays are one of the most accurate methods for direct quantification of infectious
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e Plaque assays use an overlay to localise virus spread, resulting in the
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formation of visible zones of cell death termed plaques (Figure 6) . Each

Induction electrode plaque is assumed to be a result of a single virus infection.
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e Here we use a modified plague assay to quantify infectious virions post
-levitation in the CELEBS device (Figure 7).
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Figure 4: General configuration of the CELEBS device. Gas inlet (not depicted)
allows control over environmental conditions experienced by trapped droplets.

e Allows the influence of environmental conditions (i.e. temperature, RH, and gas airflow
composition) on virus viability to be investigated.
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e Simulates the aerosol phase by levitating droplets in an electromagnetic field produced by Aliquot virus deposition media across Incubate for 1 hr. Then add semi-solid Remove overlay. Fix and stain cells with
5 wells of 24-well plate overlay to each well and incubate for crystal violet. Quantify PFU;"drrTJpIet
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e Atmospheric conditions experienced by the pathogen are controlled by a laminar airflow e - SO OSO® esoeee T g
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e After exposure to a desired atmospheric condition droplets are deposited into cell tissue
growth media and the impact on virus viability is assessed using an infectivity assay.
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Figure 7: Plaque-based virus detection assay. A) Flow diagram of protocol to quantify infectious virions per

levitated droplet after exposure to a desired environments condition. B) Plaques formed after 48 hrs by
Influenza A strain WSN C) Correlation between the number of levitated droplets in the CELEBS and the
counted PFUs.

Figure 5: CELEBS generated droplets levitated in electromagnetic field. A) Side view

of a population of droplets levitating in the CELEBS device. B) Overhead view of five
droplets levitating in CELEBS device
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