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Table S1 Average FE (%) of filtering facepiece respirators†

Experimental setup Mask type
FE ‡

Test particle Particle size (µm) Flow rate (L/min) Face velocity (cm/s) Source Additional notes
Max average FE Min average FE

Manikin N95, KN95 91.8 84 NaCl & CaCO3 mixture 0.3–10 10 NR Patra et al. 2022 –

FFP2, FFP3 97.875 – Unspecified nanoparticle  
(i.e., “standard aerosol powder”)

0.012–0.57 1 NR Pogačnik Krajnc et al. 2021 –

KN95, R95 96 46.3 Atomized olive oil 1 24 10–12 Shah et al. 2021 –

Testing rig N95 99.9 – Bacteriophage MS2 6 28.3 NR Whiley et al. 2020 –

N95 99.98 – Avian influenza viral aerosols 3.9 NR NR Ma et al. 2020 –

N95 99.2 – Monodisperse polystyrene  
latex (PSL) particles

0.1 28.3 11.3 LaRue et al. 2021 –

N95 (dry, damp), melt blown 
polypropylene material

100 45.68 NaCl 0.02–2.8 1–28.3§ 4.9–1650§ O'Kelly et al. 2020; Rogak et al. 2020; 
LaRue et al. 2021

Flow rate NR for 3 of  
5 FE measurements

FFP1, FFP2, FFP3 97 83 KCl >0.01 10 42 Sharma et al. 2022 –

Filter tester  
(TSI 8130 and/or  
TSI 8130A)

N95, polypropylene media, anti-yellow 
sand masks, quarantine masks¶

99.96 62.969 NaCl 0.04–0.3 10–95§ 5.5–16.5§ Rengasamy et al. 2010; Jung et al. 2014; 
Jones et al. 2020; Long et al. 2020; Zhao 

et al. 2020; Lindsley et al 2021

Face velocity NR for 16 of  
18 FE measurements

Quarantine masks¶ 97.943 – Paraffin oil 0.2249 95 NR Jung et al. 2014 –

Test subjects N95, dust mask 99.2 60.3 NaCl < 0.3 0.1 NR Mueller et al. 2020 –

N95 98.4 – Ambient particles 0.02–3 NR NR Clapp et al. 2021 –
†, To show slight differences in FE, the supplementary results are presented with all calculated digits while the in-text results are presented with significant digits. ‡, Range of reported averages or averaged individual data points. §, Data reporting limitations described in ‘Additional notes’ column. ¶, Anti-
yellow sand masks for children and adults; quarantine masks are KF94, KF80, or N95 approved classes.
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Table S2 Average FE (%) of surgical/procedure masks†

Experimental setup Mask type
FE ‡

Test particle Particle size (µm) Flow rate (L/min) Face velocity (cm/s) Source Additional notes
Max average FE Min average FE

Manikin SM 77.8 – NaCl & CaCO3 mixture 0.3–10 10 NR Patra et al. 2022 –

SM 86.125 – Unspecified nanoparticle  
(i.e., “standard aerosol powder”)

0.012–0.57 1 NR Pogačnik Krajnc et al. 2021 –

SM 47 12.4 Atomized olive oil 1 24 10–12 Shah et al. 2021 –

Testing rig Dry and damp SM, SM + tissue paper, 
melt blown material

100 30.6 NaCl 0.01–6.0 1–90§ 1.95–1650§ Konda et al. 2020; O'Kelley et al. 2020; 
Li et al. 2020; Hao et al. 2021; Pan et al. 
2021; Zangmeister et al. 2020; Rogak  

et al. 2020; Reutman et al. 2021

Flow rate NR for 19 of 33 FE 
measurements; face velocity NR for  

1 of 33 FE measurements

SM 81 41 KCl >0.01 10 42 Sharma et al. 2022 –

SM 94.9 94.2 Monodisperse polystyrene  
latex (PSL) particles 

0.1 28.3 11.3 LaRue et al. 2021 –

SM 97.85 – Fluorescent beads in water 0.1 NR 270–1710 Aydin et al. 2020 –

Pediatric facemask  
(i.e., relatively dry and wet)

99.21 98.57 Water droplets 0.5–20 NR 481 Guha et al. 2021 –

SM 100 97.3 Unspecified aqueous aerosol >0.28–>5.0 6 NR Amendola et al. 2020 –

SM 100 59 Free-flowing airborne particles  0.3–5.0 28.32 NR Teesing et al. 2020 –

SM 99.9 89.52 Bacteriophage MS2 0.023–6.0 28.3–30 NR Davies et al. 2013; Whiley et al. 2020 –

SM 99.4 95.2 Bacterial suspension fluid 
(Staphylococcus aureus &  

Trypticase Soy Broth (TSB) aerosol)

NR 28.3 NR Furuhashi et al. 1978 –

SM 95.7 – Bacterial suspension fluid 
(Staphylococcus aureus &  

physiologic saline)

NR 28.3 NR Furuhashi et al. 1978 –

SM 96.4 – Bacterial suspension fluid  
(Serratia marcescens &  

Trypticase Soy Broth (TSB) aerosol)

NR 28.3 NR Furuhashi et al. 1978 –

SM 96.35 – Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

SM 97.14 – Avian influenza viral aerosols 3.9 NR NR Ma et al. 2020 –

Filter tester (TSI 8130 and/
or TSI 8130A)

SM 92.7 18.81 NaCl 0.04–0.079 25–95 NR Zhao et al. 2020; Long et al. 2020;  
Jung et al. 2014; Lindsley et al. 2021

–

Test subjects SM 74.6 43 NaCl <0.3§ 0.1§ NR Sickbert-Bennett et al., 2021;  
Mueller et al. 2020

Particle size NR for 8 of 12 FE 
measurements; flow rate NR for  

8 of 12 FE measurements

SM with charcoal layer 73.4 – NaCl <0.30 0.1 NR Mueller et al. 2020 –

SM 64.8 28.6 Ambient particles 0.02–3 NR NR Clapp et al. 2021 –
†, To show slight differences in FE, the supplementary results are presented with all calculated digits while the in-text results are presented with significant digits. ‡, Range of reported averages or averaged individual data points; §, Data reporting limitations described in ‘Additional notes’ column. SM, 
surgical mask; TSB, Trypticase Soy Broth.



Table S3 Average FE (%) of makeshift material masks†

Experimental setup
Makeshift material 

composition
Mask type

Filtration Efficiency (FE)‡

Test aerosol Particle size (µm) Flow rate (L/min) Face velocity (cm/s) Source Additional notes
Max average FE Min average FE

Manikin C (1) T-shirt 64.8 – NaCl & CaCO3 mixture 0.3–10 10 NR Patra et al. 2022 –

C (2) Cotton fabric, t-shirt 74.4 70.8 NaCl & CaCO3 mixture 0.3–10 10 NR Patra et al. 2022 –

C (2) Cotton fabric 56.98 – Unspecified nanoparticle  
(i.e., “standard aerosol powder”)

0.012–0.57 1 NR Pogačnik Krajnc et al. 2021 –

C (3) Cotton cloth 40 9.8 Atomized olive oil 1 24 10–12 Shah et al. 2021 –

C (NR) Heavy knitted fabric 80.8 – NaCl & CaCO3 mixture 0.3–10 10 NR Patra et al. 2022 –

S (2) Nylon fabric 74 – NaCl & CaCO3 mixture 0.3–10 10 NR Patra et al. 2022 –

Testing rig C (1) Various materials§ 98.4 3.68 NaCl 0.01–6 1–85§ 1.95–1700§ Konda et al. 2020; O'Kelly et al. 2020; 
Rogak et al. 2020; Zangmeister et al. 2020; 

Guha et al. 2021; Pan et al. 2021;  
Reutman et al. 2021

Flow rate NR for 20 of 64 FE 
measurements; face velocity NR  

for 1 of 64 FE measurements

Testing rig C (2) Various materials§ 99.5 16.28 NaCl 0.01–6 1.5–35 6.3–10 Konda et al. 2020; Zangmeister et al.  
2020; Pan et al. 2021

–

Testing rig C (4) Light flannel 48 – NaCl 0.05–0.83 1.5 6.3 Zangmeister et al. 2020 –

Testing rig C (NR) Quilting cotton, cotton fabric,  
knit cotton, muslin 

82 3.92 NaCl 0.01–6 6–90 0.26–9.2 Konda et al. 2020; Hao et al. 2021 –

Testing rig CS (1) Various materials§ 35.36 9.94 NaCl 0.02–0.83 1.5§ 6.3–1650 O'Kelly et al. 2020; Zangmeister et al. 
2020; Guha et al. 2021

Flow rate NR for 3 of 4 FE  
measurements

Testing rig CS (2) Cotton/polyester blend  
(i.e., apparel, fabric)

11.56666667 7.25 NaCl 0.05–0.83 0.3–1.5 6.3 Zangmeister et al. 2020, 2021 –

Testing rig CS (NR) Cotton/polyester blend  
(i.e., flannel, knit fabric)

57 4.6 NaCl 0.01–6 6–90 9.2–26 Konda et al. 2020; Hao et al. 2021 –

Testing rig S (1) Various materials§ 92.7 1.52 NaCl 0.01–6 1–85§ 1.95–10 Konda et al. 2020; O'Kelly et al. 2020; 
Rogak et al. 2020; Zangmeister et al. 2020; 

Guha et al. 2021; Pan et al. 2021;  
Reutman et al. 2021

Flow rate NR for 12 of 29 FE 
measurements

Testing rig S (2) Various materials§ 90 2.1 NaCl 0.01–6 0.3–35 6.3–10 Konda et al. 2020;  
Zangmeister et al. 2020, 2021

–

Testing rig S (3) Microfiber fabric 61.8 – NaCl 2.8 1 4.9 Rogak et al. 2020 –

Testing rig S (6) Polyester (i.e., chiffon) 93.1 – NaCl 2.8 1 4.9 Rogak et al. 2020 –

Testing rig S (NR) Various materials§ 59 2.86 NaCl 0.01–6 6–90 9.2–26 Konda et al. 2020; Hao et al. 2021 –

Testing rig W (1) Merino wool cloth, wool blend 
cloth, melton wool

93.6 35.87 NaCl 0.02–2.8 1§ 4.9–1650 O'Kelly et al. 2020; Rogak et al. 2020 Flow rate NR for 1 of 3 FE  
measurements

Testing rig W (2) Wool apparel, wool fabric 16.65 10.9 NaCl 0.05–0.825 0.3–1.5 6.3 Zangmeister et al. 2020, 2021 –

Testing rig CL (1) Various materials§ 80 3.34 NaCl 0.025–3 1–85§ 1.95–10§ Li et al. 2020; Rogak et al. 2020;  
Guha et al. 2021; Pan et al. 2021;  

Reutman et al. 2021

Flow rate NR for 10 of 25 FE 
measurements; face velocity NR for  

5 of 25 FE measurements

Testing rig CL (2) Tissue paper, paper towel, coffee 
filter

65.81 13.4 NaCl 0.025–0.83 1.5 6–6.3 Li et al. 2020;  
Zangmeister et al. 2020

Flow rate NR for 8 of 10 FE  
measurements

Testing rig CL (3) Various materials§ 99.99 49.86 NaCl 0.025–3.0 NR 6 Li et al. 2020 –

Testing rig CL (NR) Various materials§ 43.17 3.69 NaCl 0.03–0.6 6 9.2 Hao et al. 2021 –

Testing rig SS (1) Silk (i.e., fabric, pillowcase) 90.1 12.9 NaCl 0.01–6 1–85§ 1.95–10 Konda et al. 2020; Rogak et al. 2020;  
Guha et al. 2021; Reutman et al. 2021

Flow rate NR for 1 of 6 FE  
measurements

Testing rig SS (2) Silk fabric 65 – NaCl 0.01–6 35 10 Konda et al. 2020 –

Testing rig SS (4) Silk fabric 88 86 NaCl 0.01–6 35 10 Konda et al. 2020 –

Testing rig SS (NR) Silk and satin fabric 51 10.14 NaCl 0.01–6 6–90 9.2 –26 Konda et al. 2020; Hao et al. 2021 –

Testing rig CB (2) 1 cotton cloth + 1 flannel cloth 95 – NaCl <0.30 (0.01–0.178) 35 10 Konda et al. 2020 –

Testing rig 1 synthetic + 1 cotton fabric 25.1 – NaCl 0.05–0.83 1.5 6.3 Zangmeister et al. 2020 –

Testing rig 1 polyester + 1 cotton 23.1 – NaCl 0.05–0.83 1.5 6.3 Zangmeister et al. 2020 –

Testing rig 1 polyester/ cotton blend + 1 
cotton

15.8 – NaCl 0.05–0.83 1.5 6.3 Zangmeister et al. 2020 –

Testing rig 1 cotton cloth + 1 flannel cloth 96 – NaCl >0.30 (0.30–6.0) 35 10 Konda et al. 2020 –

Testing rig 1 silk + 1 polyester 61.6 – NaCl 2.8 1 4.9 Rogak et al. 2020 –

Testing rig CB (3) 1 cotton + 2 chiffon 97 – NaCl <0.30 (0.01–0.178) 35 10 Konda et al. 2020 –

Testing rig 1 cotton + 2 chiffon 99.2 – NaCl >0.30 (0.30–6.0) 35 10 Konda et al. 2020 –

Testing rig 1 cotton + 2 silk 94 – NaCl <0.30 (0.01–0.178) 35 10 Konda et al. 2020 –

Testing rig 1 cotton + 2 silk 98.5 – NaCl >0.30 (0.30–6.0) 35 10 Konda et al. 2020 –

Testing rig 2 polyester + 1 cotton 15 – NaCl 0.05–0.83 1.5 6.3 Zangmeister et al. 2020 –

Testing rig Other (1) Vacuum bag, HEPA vacuum bag 90 43.64 NaCl 0.02–2 3§ 10–1650§ O'Kelly et al. 2020; Pan et al. 2021 Flow rate NR for 4 of 6 FE measurements; 
face velocity NR for 1 of 6 FE 

measurements

Testing rig Minky fabric 34.17 – NaCl 0.02–0.1 NR 1650 O'Kelly et al. 2020 –

Testing rig Bandana 40 5 NaCl 0.04–2 3 10§ Pan et al. 2021 Face velocity NR for 1 of 5 FE 
measurements

Testing rig Acrylic (thin fabric) 75 5 NaCl 0.04–5 3 10§ Pan et al. 2021 Face velocity NR for 2 of 4 FE 
measurements

Testing rig MERV 12 filter 90 25 NaCl 0.1–2.0 3 10§ Pan et al. 2021 Face velocity NR for 1 of 3 FE 
measurements

Testing rig Other (2) Bandana 50 30 NaCl 0.04–1 3 10 Pan et al. 2021 –

Testing rig PET felt 10.1 – NaCl 0.05–0.83 1.5 6.3 Zangmeister et al. 2020 –

Testing rig Other (NR) Shop towel 45.58 33.48 NaCl 0.03–0.6 6 9.2 Hao et al. 2021 –

Testing rig Microfiber cloth 64.27 45.69 NaCl 0.03–0.6 6 9.2 Hao et al. 2021 –

Testing rig Velvet 19.78 12.29 NaCl 0.03–0.6 6 9.2 Hao et al. 2021 –

Testing rig Suede cloth 16.53 9.57 NaCl 0.03–0.6 6 9.2 Hao et al. 2021 –

Testing rig Flannel 54 13.96 NaCl 0.03–0.6 6–90 9.2–26 Konda et al. 2020; Hao et al. 2021 –

Testing rig C (2) Cotton fabric 27.3 – KCl 0.305 0.3 6.3 Zangmeister et al. 2021 –

Testing rig S (1) Peltek fabric 42 – KCl >0.01 10 42 Sharma et al. 2022 –

Testing rig S (2) Peltek fabric 47 42 KCl >0.01 10 42 Sharma et al. 2022 –

Testing rig C (2) Cotton fabric 27.7 – (NH4)2SO4 0.305 0.3 6.3 Zangmeister et al. 2021 –

Testing rig C (2) Cotton fabric 25.4 – SiO2 0.305 0.3 6.3 Zangmeister et al. 2021 –

Testing rig C (1) Cotton fabric, cotton muslin 54 13 Monodisperse polystyrene latex (PSL) 
particles

0.1 28.3 11.3 LaRue et al. 2021 –

Testing rig CS (1) Cotton/polyester blend fabric 49 – Monodisperse polystyrene latex (PSL) 
particles

0.1 28.3 11.3 LaRue et al. 2021 –

Testing rig Other (1) Sweater fabric 80 70 Monodisperse polystyrene latex (PSL) 
particles

0.1 28.3 11.3 LaRue et al. 2021 –

Testing rig Batting material blend 80 70 Monodisperse polystyrene latex (PSL) 
particles

0.1 28.3 11.3 LaRue et al. 2021 –

Testing rig C (2) Cotton fabric 25.8 – Monodisperse polystyrene latex (PSL) 
particles

0.305 0.3 6.3 Zangmeister et al. 2021 –

Testing rig C (1) Cotton (i.e., new shirt, used shirt, 
new quilt cloth)

74.63333333 – Fluorescent beads in water 0.1 NR 1710 Aydin et al. 2020 –

Testing rig CS (1) Various materials§ 77.6 – Fluorescent beads in water 0.1 NR 270–1710 Aydin et al. 2020 –

Testing rig S (1) Various materials§ 94.9 87.3 Fluorescent beads in water 0.1 NR 1710 Aydin et al. 2020 –

Testing rig SS (1) Silk (i.e., used shirt) 87.8 – Fluorescent beads in water 0.1 NR 1710 Aydin et al. 2020 –

Testing rig C (2) Cotton (i.e., new shirt) 88.3 – Fluorescent beads in water 0.1 NR 1710 Aydin et al. 2020 –

Testing rig CS (2) Cotton/polyester blend (i.e., new 
shirt)

96.8 94.2 Fluorescent beads in water 0.1 NR 270–1710 Aydin et al. 2020 –

Testing rig C (3) Cotton (i.e., new shirt) 98.23333333 – Fluorescent beads in water 0.1 NR 1710 Aydin et al. 2020 –

Testing rig C (1) Various materials§ 98.34 84.49 Water droplets 0.5–20 NR 481–1700 Guha et al. 2021 –

Testing rig CS (1) Various materials§ 90.47 89.75 Water droplets 0.5–20 NR 481 Guha et al. 2021 –

Testing rig S (1) Various materials§ 99.87 92.156 Water droplets 0.5–20 NR 481–1700 Guha et al. 2021 –

Testing rig C (2) Cotton fabric 81 – Unspecified aqueous aerosol >0.28 6 NR Amendola et al. 2020 –

Testing rig C (3) Cotton fabric 100 76.7 Unspecified aqueous aerosol >0.28–>5.0 6 NR Amendola et al. 2020 –

Testing rig Other (1) Unspecified non-woven fabric 92 – Unspecified aqueous aerosol >0.28 6 NR Amendola et al. 2020 –

Testing rig Other (3) Unspecified non-woven fabric 100 93.5 Unspecified aqueous aerosol >0.28–>5.0 6 NR Amendola et al. 2020 –

Testing rig CB (2) Cotton fabric and non-woven 
fabric

91 – Unspecified aqueous aerosol >0.28 6 NR Amendola et al. 2020 –

Testing rig CB (3) Non-woven fabric + cotton + non-
woven fabric 

96 92.5 Unspecified aqueous aerosol >0.28 6 NR Amendola et al. 2020 –

Testing rig S (1) Microfiber fabric, polypropylene 
fabric

99 5 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Other (1) Tea towel 36 5 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Leather 100 99 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Other (2) Tea towel 88 5 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Quilt 95 16 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Other (4) Quilt 71 34 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Other (6) Quilt 98 46 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig CB  (3) Felt between quilt fabric 97 20 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Cleaning cloth between quilt 
fabric

93 21 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Paper towel between quilt fabric 95 42 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Static dust cloth between quilt 
fabric

96 21 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig CB (4) Coffee filter (double) between quilt 
fabric

99 90 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig Paper towel (double) between 
quilt fabric

98 65 Free-flowing airborne particles 0.3–5.0 28.32 NR Teesing et al. 2020 –

Testing rig C (1) Cotton (i.e., t-shirt, cotton mix 
fabric)

70.24 50.85 Bacteriophage MS2 0.023 30 NR Davies et al. 2013 –

Testing rig C (2) Cotton (i.e., denim) 90.9 67.3 Bacteriophage MS2 2.6–6.0 28.3 NR Whiley et al. 2020 –

Testing rig C (3) Cotton fabric 65.8 54.4 Bacteriophage MS2 2.6–6.0 28.3 NR Whiley et al. 2020 –

Testing rig SS (1) Silk fabric 54.32 – Bacteriophage MS2 0.023 30 NR Davies et al. 2013 –

Testing rig SS (2) Silk fabric 63.6 50.3 Bacteriophage MS2 2.6–6.0 28.3 NR Whiley et al. 2020 –

Testing rig Other (1) Scarf 48.87 – Bacteriophage MS2 0.023 30 NR Davies et al. 2013 –

Testing rig Tea towel 72.46 – Bacteriophage MS2 0.023 30 NR Davies et al. 2013 –

Testing rig Pillowcase 57.13 – Bacteriophage MS2 0.023 30 NR Davies et al. 2013 –

Testing rig Antimicrobial pillowcase 68.9 – Bacteriophage MS2 0.023 30 NR Davies et al. 2013 –

Testing rig Vacuum cleaner bag 85.95 – Bacteriophage MS2 0.023 30 NR Davies et al. 2013 –

Testing rig Linen 61.67 – Bacteriophage MS2 0.023 30 NR Davies et al. 2013 –

Testing rig CB (2) Washable fabric + cotton/poplin 
blend pocket

93.32 54.9 Bacteriophage MS2 2.6–6.0 28.3 NR Whiley et al. 2020 –

Testing rig CB (3) 100% hemp + poly membrane + 
cheesecloth inner layer

93.6 89 Bacteriophage MS2 2.6–6.0 28.3 NR Whiley et al. 2020 –

Testing rig Fabric + dried baby wipe inserted 
into pocket

98.5 97.6 Bacteriophage MS2 2.6–6.0 28.3 NR Whiley et al. 2020 –

Testing rig Fabric + vacuum cleaner bag 
inserted into pocket

99.5 98.8 Bacteriophage MS2 2.6–6.0 28.3 NR Whiley et al. 2020 –

Testing rig 2 nonwoven polypropylene 
shopping bags + 1 cotton

99.1 98.6 Bacteriophage MS2 2.6–6.0 28.3 NR Whiley et al. 2020 –

Testing rig C (1) Cotton (i.e., t-shirt, cotton mix 
fabric)

74.6 69.42 Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig C (2) Cotton (i.e., t-shirt) 70.66 – Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig SS (1) Silk fabric 58 – Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig Other (1) Scarf 62.3 – Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig Tea towel 96.71 83.24 Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig Pillowcase 61.28 – Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig Antimicrobial pillowcase 65.62 – Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig Vacuum cleaner bag 94.35 – Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig Linen 60 – Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig Other (2) Pillowcase 62.38 – Bacillus atrophaeus 0.95–1.25 30 NR Davies et al. 2013 –

Testing rig C (NR) Cotton fabric, twill weave fabric, 
calico fabric)

93.6 43.1 Bacterial suspension fluid 
(Staphylococcus aureus & Trypticase 

Soy Broth (TSB) aerosol)

NR 28.3 NR Furuhashi et al. 1978 –

Testing rig CB (5) 1 cloth fabric + 4 kitchen paper 
towels 

95.15 – AIV A/chicken/Qingdao/211/2019 viral 
aerosols

3.9 NR NR Ma et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

C (1) Handkerchief, fabric, t-shirt 35.77 1.067 NaCl 0.04–0.0779 25–95 NR Jung et al. 2014; Long et al. 2020; Lindsley 
et al. 2021

–

Filter tester (TSI 8130 
and/or TSI 8130A)

C (2) Handkerchief, fabric 14.9 1.967 NaCl 0.04–0.0779 25–95 NR Jung et al. 2014; Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

C (3) Handkerchief, fabric 18.8 3.133 NaCl 0.075–0.0779 85–95 NR Jung et al. 2014; Lindsley et al. 2021 –

Filter tester (TSI 8130 
and/or TSI 8130A)

C (4) Handkerchief 12.933 3.8 NaCl 0.075–0.0779 85–95 NR Jung et al. 2014 –

Filter tester (TSI 8130 
and/or TSI 8130A)

C (NR) Pillow cover, t-shirt, sweater, 
fabric

29.927 5.04 NaCl 0.075–0.0779 32–95 NR Jung et al. 2014; Zhao et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

CS (2) Polyester/cotton blend (i.e., fabric, 
fabric + PM2.5 filter)

27.1 9.7 NaCl 0.075 85 NR Lindsley et al. 2021 –

Filter tester (TSI 8130 
and/or TSI 8130A)

S (1) Polyester and polyester blend 
gaiter, interfacing, lawn/

landscaping fabric, shopping 
bag, spunbond fabric, polyester/

spandex blend gaiter

48.59 2.2 NaCl 0.04–0.075 25–85 NR Long et al. 2020; Zhao et al. 2020; Lindsley 
et al. 2021

–

Filter tester (TSI 8130 
and/or TSI 8130A)

S (2) Polyester (i.e., gaiter), 
polypropylene (i.e., spunbond 

fabric), polyester/spandex blend 
(i.e., gaiter, fabric)

20.2 3.6 NaCl 0.075 32–85 NR Zhao et al. 2020; Lindsley et al. 2021 –

Filter tester (TSI 8130 
and/or TSI 8130A)

S (3) Polypropylene (i.e., spunbond 
fabric), Smart-Fab fabric

79.92 16.41 NaCl 0.04–0.075 25–35 NR Long et al. 2020; Zhao et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

S (4) Polypropylene (i.e., spunbond 
fabric)

20.64 - NaCl 0.075 32 NR Zhao et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

S (5) Polypropylene (i.e., spunbond 
fabric)

23.95 - NaCl 0.075 32 NR Zhao et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

S (NR) Polypropylene (i.e., spunbond 
fabric), polyester (i.e., toddler 

wrap), nylon (i.e., exercise pants)

23.33 6.15 NaCl 0.075 32 NR Zhao et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

CL (1) Paper towel 36.64 - NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

CL (NR) Cellulose (i.e., paper towel, tissue 
paper, copy paper)

99.85 10.41 NaCl 0.075 32 NR Zhao et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

SS (NR) Silk fabric 4.77 - NaCl 0.075 32 NR Zhao et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Other (1) Unspecified cloth 65 10 NaCl 0.02–1.0 33 5.5 Rengasamy et al. 2010 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Sweatshirt 70 7 NaCl 0.02–1.0 33–99 5.5–16.5 Rengasamy et al. 2010 –

Filter tester (TSI 8130 
and/or TSI 8130A)

T-shirt 44 3 NaCl 0.02–1.0 33 5.5 Rengasamy et al. 2010 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Towel 40 34 NaCl 0.075 33 5.5 Rengasamy et al. 2010 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Scarf 27 11 NaCl 0.075 33 5.5 Rengasamy et al. 2010 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Coffee filter 17.31 – NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Vacuum bag 82.54 – NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Pillowcase 36.57 – NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Disposable shop towel 39.1 – NaCl 0.3 85 NR Jones et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Gauze (handkerchief) 0.7 0.433 NaCl 0.075–0.0779 85–95 NR Jung et al. 2014 –

Filter tester (TSI 8130 
and/or TSI 8130A)

HVAC filter 52.15 – NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

HEPA filter material 63.90575 – NaCl 0.3 85 NR Jones et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Lab filter paper 96.51 – NaCl 0.3 42.5 NR Jones et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Other (2) Disposable shop towel 50.9 – NaCl 0.3 85 NR Jones et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Gauze (handkerchief) 1.367 0.967 NaCl 0.075–0.0779 85–95 NR Jung et al. 2014 –

Filter tester (TSI 8130 
and/or TSI 8130A)

HEPA filter material 75.07333333 – NaCl 0.3 85 NR Jones et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Other (3) Shopping bag 59.75 – NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Gauze (handkerchief) 2 1.8 NaCl 0.075–0.0779 85–95 NR Jung et al. 2014 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Other (4) Disposable shop towel 72.9 – NaCl 0.3 85 NR Jones et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Gauze (handkerchief) 3.633 2.8 NaCl 0.075–0.0779 85–95 NR Jung et al. 2014 –

Filter tester (TSI 8130 
and/or TSI 8130A)

HEPA filter material 97.55 – NaCl 0.3 85 NR Jones et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

CB (3) Polyester/cotton blend (inner layer 
and middle layer) + polyester 

(outer layer)

19.9 – NaCl 0.075 85 NR Lindsley et al. 2021 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Cotton fabric + vacuum bag insert 83.38 – NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Cotton fabric + paper towel insert 34.76 – NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Cotton (inner layer) + polyester 
blend (middle and outer layers)

30.8 – NaCl 0.075 85 NR Lindsley et al. 2021 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Smart-Fab fabric + vacuum bag 
insert

90.37 – NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

Smart-Fab fabric + paper towel 
insert

73.53 – NaCl 0.04 25 NR Long et al. 2020 –

Filter tester (TSI 8130 
and/or TSI 8130A)

CB (4) Cotton (inner layer) + melt blown 
filters (middle layer) + air mesh 

polyester (outer layer)

36 – NaCl 0.075 85 NR Lindsley et al. 2021 –

Test subjects C (1) Fabric, bandana 44¶ 28.2 NaCl <0.30§ NR NR Mueller et al. 2020; Sickbert-Bennett et al. 
2021

Particle size NR for 2 of 3 FE 
measurements

Test subjects C (2) Fabric, cotton duck, cotton twill 72.9 56 NaCl <0.30§ 0.1§ NR Mueller et al. 2020; Sickbert-Bennett et al. 
2021

Particle size NR for 1 of 3 FE 
measurements; flow rate NR for 1 of 3 FE 

measurements

Test subjects C (2) Folded bandana 49.9 49 Ambient particles 0.02–3 NR NR Clapp et al. 2021 –

Test subjects C (3) Cotton fabric 26.5 – Ambient particles 0.02–3 NR NR Clapp et al. 2021 –

Test subjects S (1) Polyester gaiter, nylon stocking 41¶ 7 NaCl <0.30§ 0.1§ NR Mueller et al. 2020; Sickbert-Bennett et al. 
2021

Particle size NR for 1 of 2 FE 
measurements; flow rate NR for 1 of 2 FE 

measurements

Test subjects Polyester gaiter/balaclava 
bandana, polyester/nylon blend 

fabric

39.3 37.8 Ambient particles 0.02–3 NR NR Clapp et al. 2021 –

Test subjects S (2) Nylon fabric 47.1 – NaCl <0.30 0.1 NR Mueller et al. 2020 –

Test subjects Nylon fabric, mask with and 
without nose bridge

79 44.7 Ambient particles 0.02–3 NR NR Clapp et al. 2021 –

Test subjects S (3) Nylon mask with nose bridge + 1 
unspecified filter insert

74.4 – Ambient particles 0.02–3 NR NR Clapp et al. 2021 –

Test subjects CB (2) Cotton mask + surgical/ procedure 
mask worn over

59 – NaCl NR NR NR Sickbert-Bennett et al. 2021 –

Test subjects Cotton mask + surgical/ procedure 
mask worn under

66 – NaCl NR NR NR Sickbert-Bennett et al. 2021 –

Test subjects Cotton bandana + surgical/ 
procedure mask worn over)

55 – NaCl NR NR NR Sickbert-Bennett et al. 2021 –

Test subjects Cotton bandana + surgical/ 
procedure mask worn under)

77 – NaCl NR NR NR Sickbert-Bennett et al. 2021 –

Test subjects Polyester gaiter + surgical/ 
procedure mask worn over)

60 – NaCl NR NR NR Sickbert-Bennett et al. 2021 –

Test subjects Polyester gaiter + surgical/ 
procedure mask worn under)

81 – NaCl NR NR NR Sickbert-Bennett et al. 2021 –

Test subjects CB (3) 2 cotton quilting fabrics + 1 pellon 
interfacing fabric

58.6 – NaCl <0.30 0.1 NR Mueller et al. 2020 –

Test subjects 2 cotton fabrics + 1 non-woven 
polypropylene (recycled grocery 

store bag)

82.6 – NaCl <0.30 0.1 NR Mueller et al. 2020 –

Test subjects CB (4) 2 Smartfab nonwoven fabrics + 
1 disposable baby wipe (dry) + 1 

meltblown filter

85.9 – NaCl <0.30 0.1 NR Mueller et al. 2020 –

Test subjects CB (5) 2 Smartfab nonwoven fabrics + 1 
massage table non-woven fabric 

cover + 2 meltblown filters

90.7 85.3 NaCl <0.30 0.1 NR Mueller et al. 2020 –

Test subjects 3 cotton muslin + 1 massage non-
woven fabric cover + 1 PM2.5 

filter insert

80.2 – NaCl <0.30 0.1 NR Mueller et al. 2020 –

Test subjects CB (6) 4 cotton fabrics + 2 Pellon 
interfacing

64.2 – NaCl <0.30 0.1 NR Mueller et al. 2020 –

Test subjects 2 cotton muslin fabrics + 2 
disposable baby wipes + 1 

massage table non-woven fabric 
cover + 1 meltblown filter

86.2 – NaCl <0.30 0.1 NR Mueller et al. 2020 –

Test subjects 2 Smartfab nonwoven fabrics 
+ 2 disposable baby wipes + 1 

massage table non-woven fabric 
cover + 1 meltblown filter

89.1 85 NaCl <0.30 0.1 NR Mueller et al. 2020 –

†, To show slight differences in FE, the supplementary results are presented with all calculated digits while the in-text results are presented with significant digits. ‡, Range of reported averages or averaged individual data points. §, Data reporting limitations described in ‘Additional notes’ column. TSB, 
Trypticase Soy Broth; ( ), number of layers; C, Cotton or cotton-based; CS, Cotton/synthetic blends; S, Synthetic or synthetic-based; CL, Cellulose or cellulose-based; SS, Silk/satin; CB, Fabric combinations; W, Wool; Other, Other makeshift materials.
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