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Covid-19 and the N95 respirator shortage: Closing the gap
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Abstract

Due to extreme shortages of personal protective equipment caused by the COVID-19 pandemic, many healthcare workers will be forced to
recycle protective masks intended for disposal after a single use. We propose investigating the use of ultraviolet germicidal irradiation to
sterilize masks of SARS-CoV-2 for safer reuse.
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The COVID-19 pandemic has created an unprecedented demand
for disposable particulate filtering facepiece respirators (FFRs)
typified by N95 respirators in widespread use. The Centers for
Disease Control and Prevention has published guidelines for
optimizing supply to extend stocks through limiting use, reuse
at the patient and provider levels, and alternative personal protec-
tive equipment recommendations.1 However, these strategies
may increase risk of infection in healthcare workers due to FFR
contamination with SARS-CoV-2, further straining the overbur-
dened healthcare system through the temporary or permanent loss
of frontline physicians, nurses, and other healthcare professionals.

Several viral decontamination strategies have been explored to
improve the safety of disposable FFR reuse without compromising
protective filtration capacity and structural integrity. Testing of
several variants of N95 masks included in the strategic national
stockpile demonstrated that they should withstand sterilization
by means of exposure to ultraviolet germicidal irradiation
(UVGI), ethylene oxide, or vaporized hydrogen peroxide while
maintaining appropriate protective function.2 UVGI has also
demonstrated efficacy at significantly reducing influenza virus
contamination from droplets and aerosols applied to N95 FFRs,3

even with mucin or sebum soiling.4 Although no studies have
yet examined UVGI effectiveness at destroying SARS-CoV-2, it
demonstrated efficacy at destroying the original SARS-CoV in viral
culture media.5

A wide variety of UVGI facilities, including UVGI rooms
and movable cabinets, are currently employed for sterilization of
laboratory equipment, protective eyewear, manicure tools, micro-
biological materials, andmore. Based on the light source employed,
such devices can be calibrated via radiometry to deliver a measured
amount of ultraviolet radiation per unit surface area (Joules per
square centimeter) for a period sufficient to decontaminate
FFRs. With appropriate instruction and oversight, smaller UVGI
units may even be suitable for small facilities or point-of-care
use. Single-user use of an assigned individual mask may eliminate

the need to consider eradication of non–SARS-CoV-2 pathogens
introduced to the mask by the user. This approach could also
increase trust and confidence in the FFR reuse program because
each user will know how their mask has been cared for and how
many decontamination cycles it has been subjected to.

Although further work will be needed to determine dosages of
UVGI to effectively sterilize SARS-CoV-2 contaminated FFRs,
UVGI provides a potential avenue for greatly extending the limited
FFR supply in the face of the ongoing COVID-19 pandemic in a
simple, cost-effective, and rapidly deployable manner. Hospitals
and healthcare facilities should consider immediate implementa-
tion of collection programs for used FFRs in anticipation of
near-future sterilization and reuse programs.
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