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Roadmap

• Personal Protective Equipment (PPE) and
SARS-CoV-2 (virus) COVID-19 (disease) as of
May 2020
– N95s, Surgical Masks, Homemade Masks

• What are we trying to protect ourselves from?
– And what is the 6 foot rule based upon?
– What can N95/Surgical/Homemade masks do?

• What about exposure from the virus on
surfaces (fomites)?
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The Aerosol Science of Masks

• N95 is 95% efficient in filtration of 0.3 micron
particles
– A human hair is ~70 microns in diameter
– 0.3 microns is the transition point between aerosol

particles acting like particles to acting like gases,
hence this is the most difficult size to filter

– The COVID-19 virus itself is ~0.1 micron in size, though
it can be in/on much larger droplets

• While FILTRATION is important, MASK FIT is also a
big deal:
– They need to seal well around the nose, workers need

to be fit tested annually, multiple sizes needed
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Aerosol Mechanics
https://medium.com/@Cancerwarrior/covid-19-why-we-should-all-wear-masks-there-is-new-

scientific-rationale-280e08ceee71
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What is a N95

• “filtering facepiece”
respirator

• High tech fabric
• Easily damaged by

solvents, heat
• Not easy to clean and

maintain filtration
• Equivalent protection

to elastomeric
respirator

• Medical N95s provide
filtration and splash
protection
– Droplet and aerosol

protection

Healthcare

Industrial

Elastomeric Respirator
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Fit Testing
• OSHA required for

employer-mandated use
• Specific to size and model

of respirator
• Initial and annual fit

testing required
• Involves spraying an

aerosol of saccharin
(sweet) or bitrex (bitter)
into a hood while the
user goes through specific
exercises
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What is a Surgical Mask?

• Multi-layer synthetic fabric
• Tested to resist blood

splatters and provide some
filtration

• No requirement for fitting
to the face

• Only certified to provide
droplet protection
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Source:  Kohler and Rule, JHU, 2020

Note on micrometers/microns:   a human hair is ~70 micron in diameter
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What about the Virus on 
Surfaces?
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Definition:  Fomite
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Human Viral Shedding

• Viral shedding peaks before symptoms in infected
cases

• Asymptomatic people may shed virus up to 6
weeks (!)

• The virus can exist on surfaces, though the
amount deposited (in 1,000s to Millions)
determines viability/half life

• Transfer from surface to skin to eyes, nose,
mouth is one reason why we tell people to not
touch their face
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Virus Viability on Surfaces

• Scientists use the term “half life”
– These are times to virus un-detectability
– They depend on the initial quantity of virus.
– If you start with more virus, you'll have at least

some infectious virus around for longer
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Virus on Surfaces 
(Doremalan et al NEJM)

Courtesy: Dr. John Adgate, Colorado School of Public Health © 2020



Disinfection/Sanitizing
• Experiments used a Corona virus related to SARS-CoV-

2, a reasonable proxy
• Half lives on test surfaces:

– Copper < Cardboard < Steel < Plastic
– BUT, absolute times to virus un-detectability depend on

the initial quantity of virus
– Longest half life (6-9 days on plastic) probably an

overestimate as initial quantities were very high
– Caveat is only infectious/shedding individuals might  shed

that much in a cough, but conditions would need to be the
“perfect storm”

– In the case of the “perfect storm” the surface type
probably doesn’t matter.

Courtesy: Dr. John Adgate, Colorado School of Public Health © 2020



The Good News

• In most cases the virus is likely viable on
surfaces for hours at most.

• Common hand soap/detergents wipe out the
virus if properly used

• Sanitation is the goal; disinfection if more
difficult, though possible with the right tools
– For things like N95 masks this is UV and hydrogen

peroxide vapor – don’t try this at home!
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So What Should You Do?
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I don’t think I have COVID-19, should I wear a homemade 
mask?
• Some people who have COVID-19 do not have any

symptoms and can spread the virus unknowingly. The best
ways to prevent infection is to limit your exposure to
other people through social/physical isolation, and
practicing hand hygiene.

• Wearing a homemade mask may reduce the spread of virus
to others via large droplets. However, it is unlikely that
wearing a homemade mask will prevent you from
becoming infected if exposed to a strong source.

Best Practices I (JHU)
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I have decided to wear a homemade mask, what are some best 
practices?

• Wash your hands before you put on the mask.
• If your mask has ties, secure the bottom first, then pull the mask by

the upper ties over your mouth and chin.
• Wash your hands every time you touch your mask during the

day! (Yes, every time.)
• Wash your mask every time you remove it and wash your hands

with soap and water after removing the mask.
• Assume that there could be virus on both sides of the mask

any time you touch it.
• Wear a clean mask each time you need to put one on.

Best Practices II (JHU)

This applies to cloth/washable masks:  might make sense to have 
several cloth masks and homemade disposable masks
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An evolving perspective on masks and respirators…
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Final Thoughts

• Workers
– Still a N95 shortage
– Reuse of disposables/disinfection increasing

• Citizens
– “6 foot” rule isn’t based on much science per se,

though it’s based on sound logic, though is also
scenario dependent

– Wear a mask when prudent, wash hands frequently,
and socially isolate is the best advice to avoid
infection

– Fomite transfer is possible, but cleaning/sanitizing
regularly (daily/hourly) will help reduce risk
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Resources
• Mask masking:

– Shop towel mask:  https://www.youtube.com/watch?v=mai-UqdNRi8&feature=youtu.be
– Colorado:  https://www.coloradomaskproject.com/

• Huang Graphics:   https://medium.com/@Cancerwarrior/covid-19-why-we-should-all-wear-
masks-there-is-new-scientific-rationale-280e08ceee71

• Davies, A et al.  2013. Testing the Efficacy of Homemade Masks: Would They Protect in an
Influenza Pandemic?   Disaster Med Public Health Preparedness. 2013;7:413-418)

• Johns Hopkins OHS Lab
• Brosseau, L at CIDRAP:   https://www.cidrap.umn.edu/news-

perspective/2020/03/commentary-covid-19-transmission-messages-should-hinge-science
• Ed Young:  https://www.theatlantic.com/health/archive/2020/04/pandemic-confusing-

uncertainty/610819/
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