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What are aerosols?

3

https://www.cdc.gov/flu/resource-center/freeresources/graphics/images.htm, http://solutionsdesignedforhealthcare.com/rhinovirus,
https://phil.cdc.gov/Details.aspx?pid=23312, https://pdb101.rcsb.org/motm/132

Aerosols: liquid or solid particles 
suspended in air (or other gas)

Droplets:
Large, fall to 
ground 
quickly 20 - 100 µm

Like cloud or rain droplets



Size Matters

• Airborne virus is not naked!

• Size determines
• Lifetime in the atmosphere
• Where it deposits in the respiratory system

0.1 µm

0.5 µm
(0.2-100 µm) 

respiratory fluid



Morowska et al.
Journal of Aerosol Science
Volume 40, Issue 3, March 2009, 
Pages 256-269

Breathing

Aerosol generated by 
Breathing, speaking, 
and coughing
High air velocity shears 
respiratory fluids
during expiration

Modes:
0.8 µm  (largest mode)
2-4 µm (two modes)
100 µm  (smaller)

Droplets (100 µm):  
By number, 0.8µm mode is
100 times larger (coughing)

Coughing

Speaking/singing

Also droplets near 100 µm

Aerosol size distribution (by number)

https://www-sciencedirect-com.libproxy.lib.unc.edu/science/journal/00218502
https://www-sciencedirect-com.libproxy.lib.unc.edu/science/journal/00218502
https://www-sciencedirect-com.libproxy.lib.unc.edu/science/journal/00218502/40/3


Morowska et al.
Journal of Aerosol Science
Volume 40, Issue 3, March 2009, 
Pages 256-269

Large fraction of aerosols 
breathed out do not settle out 
(indoors) before being 
removed by ventilation

100 
µm

Think of small aerosols, <5 µm 
acting more like fine smoke

https://www-sciencedirect-com.libproxy.lib.unc.edu/science/journal/00218502
https://www-sciencedirect-com.libproxy.lib.unc.edu/science/journal/00218502
https://www-sciencedirect-com.libproxy.lib.unc.edu/science/journal/00218502/40/3


Evidence for SARS-Cov-2 transmission by aerosols
• “super spreader” events 18x more likely 

indoors
• Nishiura, medRxiv 2020.02.28.20029272; doi: 

https://doi.org/10.1101/2020.02.28.20029272

• Dinner in China
• Diners in local flow zone infected
• Li et al. (2020) medRxiv,  doi: 

https://www.medrxiv.org/content/10.1101/2020.04.16.200
67728v1

• Skagit Valley Choir
• Precautions to avoid contact
• Transmission broadly spread across room
• 52 + index case of 61 total people
• Miller et al. (2020) medRxiv,  doi: https://www.medrxiv.org/
• content/10.1101/2020.06.15.20132027v2.full.pdf+html

https://doi.org/10.1101/2020.02.28.20029272


Study published THIS WEEK: probable aerosol 
transmission on bus

Outbreak associated with Buddhist retreat
- 100 min round trip
- no masks (early in pandemic)
- Index case from Wuhan
- Note cases distributed randomly 
- Bus 1, no cases; Bus 2, 24 cases
- Shen et al. JAMA Internal Medicine, 2020



An aerosol scientist’s perspective

https://twitter.com/jljcolorado/statu
s/1300438984481415175/photo/1



Control of transmission by aerosols
Source control, masks

(also limit loud talking/singing)
Dilution, Ventilation Distance and density

Receptor control, masksMinimize contact time



Jones Nicholas R, Qureshi Zeshan U, Temple Robert J, Larwood Jessica P J, 
Greenhalgh Trisha, Bourouiba Lydia et al. Two metres or one: what is the 
evidence for physical distancing in covid-19? BMJ 2020; 370 :m3223 



http://covid-exposure-modeler-
data-devils.cloud.duke.edu/

https://tinyurl.com/covid-estimator

Risk simulators available, specific to aerosols



Simulate infection probability for bus driver

• Risk of infection to driver
• 6 Month, 4 hours/day

• Assumptions
• Hygiene and distancing
• Bus size, air well mixed in bus
• Air leakage
• Community infection %

• Measures
• From 40  10 passengers
• No masks  universal masks
• Closed  open windows
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> Factor 10 reduction in risk to driver



Research and Expertise related to SARS-Cov-2

• Aerosol Scientists
• Microbiologists
• Building/indoor science
• Epidemiology

Barbara Turpin

Ralph Baric

Jason SurrattKarsten Baumann

Jill Stewart

Michael Fisher



Thank you





What about UNC?

• Major question remains: how viable is aerosol SARS-Cov-2?

Aerosol 
collection

Aerosol 
generation

• Test variables
• Environmental conditions (Temperature, Relative humidity)
• Time
• Oxidants such as ozone



Field measurements
• What do we see in residences of COV-positive individuals?

Aerosol collection

Is it viable/infectious?

Is SARS-COV-2 present 
and how much is there?



Field measurements

1 2 3

Common Space

• How have aerosols moved between dorm rooms on floors with 
outbreaks?
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