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ABSTRACT

Objectives: Wearing medical masks has been recommended since the declaration of coronavirus disease-19
(COVID-19) as a pandemic disease. Certified medical masks are evaluated according to filtration efficiency and
facial inhalation resistance. However, some people use non-certified common masks. This study aimed to
evaluate various non-certified commercial masks based on the certification criteria for medical masks.

Methods: Twenty mask products (three anti-droplet, three disposable dental, eight fashion, three cotton, and
three children’s masks) were selected. For performance evaluation, filtration efficiency and facial inhalation
resistance tests were conducted. The evaluation method followed the certification method for KF-certified masks
of the Ministry of Food and Drug Safety (MFDS) and the N95 respirator of the National Institute for
Occupational Safety and Health (NIOSH).

Results: None of the 20 masks met the KF94 certification standard set by the MFDS. Four and three masks

respectively met the KF80 certification standard and the N95 standard of NIOSH. Filtration efficiency was
significantly higher in three-layer masks than in single layer masks. Pleated-type masks had higher filtration
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efficiency than cone-type masks. There was no correlation between the structure of masks and facial inhalation

resistance.

Conclusion: While no masks complied with the KF94 certification standard, a few masks met the KF80 and the
NO95 certification standards of NIOSH. Although some people wear non-certified commercial masks, protection
from aerosols is not guaranteed by such masks. Evaluation of the protection efficiency of non-certified mask
against microbiological infection is needed for the prevention of infectious disease.

Key words: Commercial mask, filtration efficiency, facial inhalation resistance, KF-certified mask, N95

respirator, COVID-19
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Table 1. Characteristics of subject masks

Subject Type Legal Features
ID classification Material* # of layers  Shape Size* Price’
AD1 ) Non- non-woven polypropylene 3 Pleated Large Low
AD2 Ant;g;;plet pharmaceutical non-woven polypropylene 3 Tri-fold Large Low
AD3 items non-woven polypropylene 2 Tri-fold Large Low
DIl ) bl non-woven 3 Pleated Small Low
DI2 d]zrllstzfsria:k non-woven 3 Pleated  One size Low
DI3 non-woven 3 Pleated Small Low
FA1 polyurethane, polyamide 1 Cone One size ~ Middle
FA2 viscose 1 Cone One size ~ Middle
FA3 polyester, modal* 2 Cone One size High
FA4 Fashion polyurethane 1 Cone One size High
FAS mask polyester 1 Cone One size High
Industrial .
FA6 cotton 2 Cone Large High
products . )
FA7 polyester* 1 Cone Large High
FA8 polyester 2 Cone One size High
COl cotton 2 Flat One size ~ Middle
CO2 Cr:g:s(])(n cotton, viscose 2 Flat One size  Middle
CO3 cotton, polypropylene 3 Flat One size ~ Middle
CHI ) cotton 2 Flat One size ~ Middle
CH2 Ch;::{n s non-woven polypropylene 3 Pleated Small Low
CH3 polyester 3 Cone Small High

*The materials and sizes listed are stated on the packaging label.

"Price means the price per product. Low means less than 1,000 KRW, middle means between 1,000 KRW and 4,000 KRW, and
high means more than 4,000 KRW.

¥Copper yarn contained fabric is used for antibacterial effect.
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(a) Tri-fold

(c) Cone

(b) Pleated

(d) Flat

Fig. 1. Example of the shape of the subject masks
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Table 2. Filtration efficiency and inhalation airflow resistance using MFDS protocol and NIOSH protocol by mask types

Filtration efficiency (%)

Inhalation airflow resistance (Pa)

Subject mask

D MFDS: NaCl © MFDS: paraffin oil NIOSH * KFDA NIOSH
mean+SD mean+SD mean+SD mean+SD mean+SD
ADI1 87.6+4.3 73.5+7.5 84.8+7.4 19.1+£2.0 722+18.4
AD2 83.6+2.5 65.9+2.0 84.8+1.2 13.2+2.3 35.7+1.3
AD3 76.7+6.3 60.8+5.3 79.9+3.8 14.9+3.1 55.8+17.1
DIl 92.9+22 71.7+£9.2 87.2+8.9 23.2+32 101.5+£24.8
DI2 80.5+6.9 77.0+2.9 84.6+7.5 26.2+2.1 110.8+82.5
DI3 81.9+1.4 723+22 85.1+4.3 28.3+5.5 133.0+40.2
FA1 24.4+7.5 33.8+10.3 28.0+11.0 57.9+8.0 176.8+38.8
FA2 24.4+53 21.9+52 27.4+73 45.7+£7.5 154.2+65.4
FA3 39.9+5.3 33.5+2.5 414+23 25.6+7.3 81.9+20.2
FA4 12.5+£2.0 12.8+1.9 14.5+1.6 2.8+0.3 9.1+1.0
FA5 39.2+1.8 37.0+1.8 42.7£3.3 63.0+8.6 245.9+44.6
FA6 65.4+2.0 57.7+1.7 63.3+3.2 76.6+20.3 225.2+60.9
FA7 25.8+1.1 25.7£1.9 25.9+1.3 30.5+5.4 168.6+£31.5
FA8 49.1+4.2 40.7£3.7 46.6+2.1 16.6+1.2 57.5+7.6
Col1 60.3+17.1 43.9+84 50.0+8.4 24.8+8.3 79.3+£22.0
cOo2 62.7£14.3 47.5£12.7 45.8+7.3 17.7£2.3 68.0+£26.9
CO3 99.5+0.3 98.2+1.4 99.7+0.1 84.4+23.9 294.9+110.8
CHI1 98.3+1.1 97.1+1.2 97.1+1.5 79.8+£34.9 264.7+£84.7
CH2 94.3+5.1 86.7+7.0 96.6+1.2 43.9+7.8 112.5+45.8
CH3 84.0+4.6 80.5+5.8 86.7+5.8 87.2+40.4 299.5+87.2

*MFDS means results using the Ministry of Food and Drug Safety test protocol and NIOSH means results using the National

Institute for Occupational Safety and Health test protocol.

"P-value between filtration efficiency from MFDS protocol using NaCl and NIOSH protocol was 0.7912.

Table 3. The correlation between the number of mask layers and filtration efficiency

KFDA NIOSH
Compared # of -
NaCl Paraffin oil NaCl
mask layers
dF* p dF p dF p

1vs. 2 38.9 0.0420 34.0 0.0135 40.1 0.0025
1vs. 3 59.7 0.0001 49.2 0.0008 58.4 0.0001
2 vs. 3 20.8 0.0975 15.2 0.2810 183 0.1373

*dF means the difference in mean of the filtration efficiency

"p means p-value for the multiple comparison
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