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Abstract
Atticle history: Background and Obijective: This study was conducted with the aim of
Received: 27 June 2023 determining the effect of different disinfection methods on the efficiency,
i‘i‘é‘;;fé;ff;%i?;%gé%zzé pressure drop, and quality of medical masks used by medical staff. The
ePublished: 28 October 2023 filtration efficiency of medical masks was also investigated in the present
study.

Materials and Methods: In the present study, four models of medical masks
used by the treatment staff were selected. The masks were then disinfected
with the disinfection methods recommended by the disease control and
prevention centers, including heat methods, autoclaves, ultraviolet rays,
immersion in 70% alcohol, and immersion in sodium hypochlorite.
Finally, the effect of each disinfection method on the efficiency, pressure

zce‘r’]’t’eersf(’)‘f’“ggegllea:cﬂe“’fzr Eodc”csu Sa‘:!gan”;i drop, and quality of the masks was checked using the test system.

Health and ResearchCenterfoEHeaIth Results: Based on the results obtained from the study, disinfecting
Science, School of Public Health, masks using thermal methods, autoclaving, ultraviolet radiation,
Hamadan  University of ~Medical immersion in sodium hypochlorite, and immersion in 70% alcohol
gc'ef‘l'?es'hHEr.E?g)a”’ 'La”' . caused changes in efficiency by 5.58%, 9.83%, 8.15%, 13.34%,
matl m-habibiEimsha.ac.ur and 20.38%, respectively. Additionally, changes in pressure drop

were observed at rates of 129, 7, 6.92, 183.75, and 16.13 Pa,
respectively. Moreover, the quality factor of masks improved after
disinfection using thermal methods and autoclaving, in contrast to
other methods. Furthermore, the assessment of filtration efficiency
indicated that three out of four types of masks examined had
efficiencies lower than 85%.

Conclusion: Disinfection of medical masks using the heat method
was chosen as the best disinfection method due to the least change
in efficiency, a slight increase in pressure drop, and availability, and
the 70% alcohol immersion method was chosen as the weakest
disinfection method due to the decrease in efficiency, increase in
pressure drop, and destruction of the mask's structure.
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Extended Abstract

Background and Objective

Particle pollutants, especially biological particles,
can pose various risks, such as disease transmission
and negative effects on respiratory health and
human well-being. These particles include bacteria,
viruses, fungi, and other microorganisms that can
cause respiratory diseases. For example, the
coronavirus can be mentioned. To prevent
respiratory diseases caused by biological particles,
precautionary measures such as using medical
masks and gloves, washing hands with alcohol-
based or soap and water solutions, maintaining a
safe distance between the patient and others, and
ensuring proper ventilation in the environment are
recommended. The World Health Organization has
confirmed that the proper and continuous use of
personal protective equipment (PPE) helps reduce
the spread of pathogens [1-9].

The widespread use of masks by healthcare
workers, essential service providers, and cleaners,
as well as the high cost of acquiring masks to
combat COVID-19, have prompted governments,
companies, and hospitals to seek solutions such as
the reuse, cleaning, and disinfection of used masks.
Additionally, the reduced protective efficacy and
quality of masks due to disinfection are concerns
that exist regarding the reuse of masks after
disinfection and need to be examined [10-22]. The
aim of this study is to investigate the impact of the
proposed disinfection methods by the Centers for
Disease Control and Prevention, including heat
methods, autoclaving, ultraviolet radiation,
immersion in 70% alcohol, and immersion in
sodium hypochlorite, on the efficacy, pressure
drop, and quality of medical masks and assess their
filtration efficiency.

Materials and Methods

In the present study, four types of medical masks
used by healthcare personnel were examined.
Based on the ASTM F2299 standard method, the
filtration efficiency and initial pressure drop of the
masks were measured using a standardized testing
system. After measuring the efficacy and initial
pressure drop of the masks, they were disinfected
using the approved methods by the Centers for
Disease Control and Prevention and were again
subjected to the filtration performance test. This
process was repeated three times for each mask to
achieve the optimal cycle of respiratory mask
disinfection [23-25].

Results
The average filtration efficiency of the masks used

S sbSule Sgacas

in this study has been calculated using the
following equation, and the values are shown in
Table 1.
nl —n2

- onl
As shown in Tables 2 and 3, the filtration efficiency
of the masks decreased after disinfection by all
methods. According to the results, the thermal
method had the least impact on efficiency and
pressure drop.
In this study, the average values of the quality index
before and after the disinfection of masks were
obtained using the equation provided in the
methodology for different disinfection methods,
and then the percentage changes in the quality
index after the disinfection of masks were
evaluated. Table 4 shows the average values of
these measurements.

Discussion

In this study, approved methods by the Centers for
Disease Control and Prevention for disinfecting
medical masks were utilized. Four categories of
masks commonly used by healthcare professionals
and the general public were selected and included
in the study. The efficiency and initial pressure drop
of each mask category were determined three times
using a testing system, and their average values
were recorded [26-29]. According to the findings of
this study, the thermal disinfection method showed
the lowest decrease in efficiency among different
disinfection methods, with a reduction of 5.58%.
The ultraviolet irradiation method also resulted in
an 8.15% decrease in mask efficiency. Disinfecting
the masks using a 70% alcohol immersion method
reduced the mask filtration efficiency by 20.38%,
making it the method with the highest decrease in
efficiency among the different disinfection
methods. Additionally, the disinfection of masks
using autoclave and sodium hypochlorite
immersion methods reduced the efficiency by
9.83% and 13.34%, respectively [30-35].

Conclusion

Considering that the use of PPE creates a sense of
security for the user and that inadequate protection
provided by PPE can lead to a false sense of security
and exacerbate the user's exposure to harmful
agents, the use of PPE with appropriate efficiency is
of utmost importance. However, the results of the
present study have shown that the filtration
efficiency of medical masks in the three groups of
masks under investigation was less than 85%. This
study can serve as a warning for individuals who
use medical masks when facing infectious agents.
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