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Abstract: In normal conditions, discarding single-use personal protective equipment after use is the
rule for its users due to the possibility of being infected, particularly for masks and filtering facepiece
respirators. When the demand for these protective tools is not satisfied by the companies supplying
them, a scenario of shortages occurs, and new strategies must arise. One possible approach regards
the disinfection of these pieces of equipment, but there are multiple methods. Analyzing these meth-
ods, Ultraviolet-C (UV-C) becomes an exciting option, given its germicidal capability. This paper
aims to describe the state-of-the-art for UV-C sterilization in masks and filtering facepiece respira-
tors. To achieve this goal, we adopted a systematic literature review in multiple databases added to
a snowball method to make our sample as robust as possible and encompass a more significant
number of studies. We found that UV-C’s germicidal capability is just as good as other sterilization
methods. Combining this characteristic with other advantages makes UV-C sterilization desirable
compared to other methods, despite its possible disadvantages.
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SUPPORTING MATERIAL

Materials and Methods

This paper aimed to describe the state-of-the-art for UV-C sterilization in masks and
filtering facepiece respirators. We used a systematic literature review (SLR) on multiple
databases to gather English-written publications that researched UV-C’s impacts on
masks and FFRs. The SLR did not impose yearly restrictions, and it searched in various
databases: Web of Science, Scopus, PubMed, MedRxiv, bioRxiv, and Google Scholar. Be-
sides the obvious publications, we also included in the SLR’s database publications using
only the raw material for masks or FFRs.

Studies that did not pass through a peer-review process are “grey” literature, like the
ones available at MedRxiv, Research Square, Preprints, or a Report from Nebraska Hos-
pital. Finally, we expanded our database using a Snowball Method to collect references
that might prove useful in this context, but searched terms missed them. As this topic
gained special attention after COVID-19 pandemics, this is a valuable contingency plan
due to the number of publications that appeared. Table 1S summarizes the quantitative
research and their respective sources in the SLR’s final sample.
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Table 1. Quantitative of analyzed studies and their sources.
. Googl . S ball
Searched terms? Web of Science?!  Scopus PubMed 098¢ medRxive oonoa Total
Scholar* method

“UV-C” +” mask*” 1 0 0 10 1 2 14
“UV-C” + “respirator*” 3 4 1 25 1 6 40
“UV-C” + “PPE” 0 0 0 3 1 0 4

1 We suppressed the column for bioRxiv because it had no publication fitting our research parameters. “*” on the Searched

Terms column represents a wildcard placed where

7
S

would be for collecting the plural of that term. “*” indicates a search

on Title, Publication Name, and Topic. “*” indicates that we excluded citations and patents “4” means that we selected on
these databases to match all words either on abstract or title.

To reach the SLR’s final sample database with 58 references, we performed some
rounds of exclusion. Initially, it accumulated 4,533 studies. In the first round of exclusion,
we excluded studies duplicated or not in English and those incompatible in title, abstract,
and keywords (this last one, when applicable). At this phase, we deducted 4,247 studies,
remaining 286 publications in the sample. The second round of exclusion assessed the text
compatibility, where we excluded 236 publications. After these two rounds, the SLR’s da-
tabase remained with 50 publications. After reading these publications, eight were added
to the sample, as they connected to our research objective. Therefore, the SLR’s final sam-
ple remained with 58 publications. Figure 1S depicts the SLR’s number of publications in
each.

Initial sample: 4,533

A2

Sample after
Round 1: 286

Snowball
method: 8

SLR's final
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Figure S1. SLR’s database description.

The SLR’s final sample passed through some descriptive analysis, and Figure 25 sum-
marizes it. Panel (a) divides the publications in terms of scholarly and “grey” literature
and of date (before and after COVID-19). In this Panel, it is possible to observe that 16
studies are “grey” (27.59%), which is already a number higher than the scholarly publica-
tions before COVID-19. Readers must hold this information with caution as these studies
might be going through the publication process in traditional (scholarly) journals, indicat-
ing that at some point, these numbers may shift.

Panel (b) presents the quartiles in 2019 for each Journal these studies were published,
according to Scimago Journal & Country Rank (SJR). This analysis is a proxy way to define
the importance of the topic, as we can observe that almost half of the studies (43.10%)
were published in Q1 journals, indicating the relevance of such a subject. However, this
approach is limited as some journals (nine, 15.52%) are not included at this rank, inflating
the N/A group, which already agglomerates the “grey” literature.

Finally, Panel (c) indicates the Journal’s area. SJR (2021) provides information about
each Journal’s area, which was crucial to creating them. “Health” and “Engineering” en-
compass multiple areas. Excluding “N/A” from the analysis, numerous papers (25,
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representing 43.10% of the sample) were published at “Health” journals, while only six
(10.34%) are at “Engineering” journals and two (3.45%) in “Multidisciplinary” journals.
These numbers might indicate that readers looking for reprocessing masks and FFRs, and
its advantages (discussed in subsections 3.1 and 3.2) after COVID-19’s outbreak tend to be
healthcare workers, hospitals, and academics.

On the one hand, readers must be careful, given that reprocessing masks and FFRs
also appear in publications outside this scope. On the other hand, researchers must be
aware of their publications’ potential readers and “read the audience” while writing and
analyzing data to maximize their repercussions. Researchers must also provide as much
data as possible about their experiments to guarantee that their results are replicable in

healthcare facilities if needed.
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Figure S2. SLR’s database descriptive analysis. (a) Publications (Scholarly literature x “Grey” literature) before and after
COVID-19 outbreak; (b) Journals’ quartiles according to SJR (2021). Observations: We suppressed the “Q4” column as
there were no publications at it. “N/A” condensates studies published either in “grey” literature or in journals that were
not in SJR (2021). (c) Journals’ area. Observations: “Health” encompasses multiples journal’s areas (“ Applied Microbiology
and Biotechnology,” “Medicine (miscellaneous),” “Public Health, Environmental and Occupational Health,” “Infectious
Diseases,” “Ophthalmology,” “Health, Toxicology and Mutagenesis,” and “Neurology (clinical)”). “Engineering” conden-
sates journals with the following areas: “Material Sciences (miscellaneous),” “Polymers and Plastics,” and “Engineering
(miscellaneous).” “N/A” condensates “grey” literature and some journals that do not have defined areas in SJR.



