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Evaluation of mask efficacy to prevent droplets expelled from
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Abstract

The purpose of this study was to compare the efficacy of different types of face masks in preventing
droplets (5 types), in 10 volunteers practicing 9 droplet producing activities. The number of droplets dispersed
from each volunteer were measured at 1 and 2 meters from the source. The results revealed that the medical
mask and 4 types of cloth masks have different droplet reduction potentials at distance of 1 and 2 meters.
The average droplet counts in normal breathing as well as in normal speaking was not detected at 1 meter and
2 meters. The activity that had the greatest median droplet count at 1 meter was coughing loudly (90,920
particle/N/M?) and at 2 meters was vigorous breathing (6,601 particle/N/M?). In summary, when wearing
masks, all types of masks can reduce droplets at 1 meter and 2 meters but reduction level are differed by
different type of mask. Despite wearing a medical mask or a fabric mask of various types, droplets can still
be detected at a distance of 1 meter. Therefore, we recommend social distancing should be practiced at the
distance of 2 meters and suitable type of masks should be used in places where practice of distancing is

limited for effective prevention of diseases.

Correspondence: Chanatda Tungwongjulaniam E-mail: ching.moph@gmail.com
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wWhmnuwaazaia (M1-M5) ﬁ@hmﬁlﬂnﬂwﬁwmn
whAu 0 ayma/gnunafns mslawhnn M1
anazeasl@nanonas 94.44 Wazwinnmn M2-M5
anazandldindedanaz 100 lunnriiauasvihmn
(WaeAalnd 0.00, 0.00, 0.00, 0.00 Was 5.56
MNEIAY)

Aanssumnelawse (A2) WuninuIuazead
fiszez 1 wes Waldlaminn Semaswinu
21,518.50 ayma/gnunafiues uazilalavihmn
udazaiin (M1-M5) fifmaswhiu 400, 1,240.50,
4,361.50, 2,120 Waz 840 BUMA/YNUIAMNAT
MuSOU M5Lanthnn M1-M5 13050909084
adldaandasas 100, 88.32, 82.29, 88.33 WAt
92.98 (demalng 6.01, 11.30, 28.46, 14.68
uaT 18.59) MNGU uaziszes 2 was tiieluld
wihmniieaasuniu 6,601 ayma/gnunafiums
wazilaldmhmnudazaiia (M1-M5) fienas
{¥i1AU 0, 1,040.50, 400, 4,760 uaz 2,280
AUNA/ZNUIARLNAT MNEIGU n15laniinin
M1-M5 anavandldiaasdasa: 100, 93.21,
89.07, 44.57 wuar 99.76 (Wawmalngd 9.03,
37.94, 28.65, 76.59 Waz 4.24) MUIAU

NANIINWA (A3) Wuhinnuazaasiistay
1 wes delildmimn famasmiity 560
AYMA/JNUIARLNGS waziilaldmihmnudazaiia
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(M1-M5) fiemanhiu 80, 320, 0, 720 Waz
960 YMA/GNNAANAT MIHAU M3lanihnn
M1-M5 @ansnanazaadsaslamasionas 99.57,
90.29, 100, 51.44 waz 100 (Waamalng 2.39,
12.89, 0.00, 64.63 UaL 60.52) MNHGTU Wazd
sz 2 was dieldldamhmniidmashiu o
BUMA/INUIATILNAT wazdialdmhmnudazaiia
(M1-M5) ﬁml,a?a'ﬂv;nwﬁ'wmmvhﬁ’u 0 ayMA/
anafaas Msldwihmn M1-M5 anazeala
Wasdagas 100, 100, 100, 42.37 UaE 89.52 ANy
v (Adaaalngnnmihmauhiu 0.00)
ﬁaﬂisuw’mﬁmé’q (A4) WUNUIUBZDDY
fiszer 1 was daldldmbhmn daeasnhiu
7,281 BYMA/ANUIANNAT waztilaldwihmnusaz
e (M1-M5) fiemanhu 0, 400, 80, 2,800
waz 1,201 BUMA/FNUIAMNAT dNEIGY M5l
Wihmn M1-M5 aansnanazantadlamasiosas
100, 77.32, 98.41, 67.30 way 83.51 (Wda@ID
nd 1.03, 61.90, 25.77, 56.42 way 27.75) M
fdunarisrer 2 was dalilamhmnildeae
WU 1,520 8UNA/GNUIANLNAT waziilald
wihmaudazaiia (M1-M5) Semaawhiu 160,
0, 0, 560 WAz 0 BUMA/NUIAMNAT NAIGU
msldmiinin M1-M5 anazeadlainasdasas
98.48, 100, 100, 75.45 Waz 100 (Waeaalngd
5.74, 5.74, 4.92, 93.75 Uas 56.78 ) ANEIGU
Aanssula (A5) wuiwa‘humasamﬁism
1 a5 e liléawhma Senmdawhivu 19,041.50
BYMA/INUIATILNAT wazdialdmhmaudazaiia
(M1-M5) fieaeyiiy 800, 2,440, 2160,
3,200.50 Uaz 3,551.50 BYNA/GNUIANLNAT
MuTAU M5lanhmMn M1-M5 131508002089
adldindndanas 94.12, 75.84, 85.99, 67.81 Uaz
81.61 (Wdamalng 8.28, 13.27, 23.45, 27.84
ez 37.94 ) NUSINU wariszes 2 was Walild

whmMnAA@RALYNIY 800 auMA/NUIAMNGAT
826

waztilaldwhmnudazaiia (M1-M5) fieaas
NAMINMNINAY 0 BUMAGBENNIANNGT M3ld
wihan M1-M5 anazaaslamasdasa: 100, 100,
98.12, 100, waz 94.37 (Wdsaalng 45.55, 82.2,
24.22, 73.28, 1az 41.30) MUSIOU

Aanssulauss (A6) wuiﬁwmuazamﬁ
szar 1 wes aldldnihnmn fanedswis
90,919.50 BUMA/FNUIANNAT wazilalamhan
uearnile (M1-M5) fduadawidy 360.50,
3,761.50, 3,643, 7,239.50 Uaz 5,640 dUMA/
ANUIATNAST MNSIGU M3slaniinin M1-M5
MI50908z009a9 A IRAESaEaY 99.71, 96.13,
95.56, 90.41, uax 88.72 (Wdsmalna 2.56, 8.81,
5.32, 13.97 uas 15.91) MNEIAU uarises 2
was Walilamhmaiisadawhiu 4,840 auMA
/ANUATLNAT waziilelamhmnudazniia (M1-
M5) fidmanhiy 0, 1,040.50, 400, 4,760 L&
2,280 BUNA/FNUIATNAT MINEI0U MTLld
Wwimn M1-M5 anazasslaindssasas 100,
89.90, 93.93, 68.14 Was 74.89 (Wasaialng
4.58, 38.25, 86.09, 81.90 Was 70.44) MNAAU

AANTINSBUNDY (A7) WUNIUIUIZDD
fiszez 1 was deldldmbmn ddmasnhiu
7,601 BYMA/FNUIANNGAT waztilaldwhmnusaz
%10 (M1-M5) fidaawhiu 0, 1,841, 800, 320
waz 720 BUNIA/GNVIATLNAT NSO Ml
Wihmn M1-M5 aansnanazantaslamasiosas
100, 95.15, 99.21, 98.10 waz 94.74 (WiaAa
nd 9.08, 78.56, 60.22, 18.18 uay 20.45) My
§16U uazisvar 2 was dialdlamhmniidmas
WY 1,560 BUNA/GNUIATLNAT waziilald
WOMALAaLsie (M1-M5) ﬁ@hmﬁ'ﬂvgnwﬁ'ﬂmﬂ
WAL 0 BRMA/ANUIATINGS M5 lanNNN M1-
M5 anazaasldmasdasaz 100 lunnziinyas
wihmn (Wdemalna 0, 6.60, 0, 0 WAz 0 M
fav)
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AANTSNIDINAUTLINT (A8) WUIIUIU
avanafiszez 1 wes islildwihmn fdaade
WA 20,403 aymA/gMNafues waziilald
whmnuaazsiin (M1-M5) fiemaswhiu 1,919,

1,841, 720, 1,440 waz 1,121 ayma/gnuan

WAS MUSAU Mslanihmn M1-M5 6115090
azeavadlaindsdasas 97.53, 95.89, 99.03, 94.33
uay 95.41 (Waemalngd 19.34, 7.87, 4.96, 26.87
war 95.41 ) MNBIAU wasdiszes 2 was ialild
whmnfidadsuwhiv 4,004 AUMA/GNUIARLNAT
uaziilaldmhmnudazaiia (M1-M5) ﬁﬁna’ﬁ'ﬂvgn
WHMAUNAY 0 auma/gnunariwes msldnihnn
ufasaiin (M1-M5) anazasdlamassasas 100,
100, 100, 100 wuaz 97.45 (Waamalnd 0.00,
0.00, 1.11, 11.11 U8z 6.26) MUAIOU
Aanssuazlnu (A9) Wuiwﬁwmuazamﬁ
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Figure 2 Normal breathing activity (A1), median droplets

at 1 and 2 m
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Figure 4 Speaking activity (A3), median droplets at 1 and 2 m

sea 1 a3 Walalawhmn femaswhiu 6,886
ayma/gnunamiuns uazilaldmhmnudazaiio
(M1-M5) fidwaasuhiu 0, 720, 0, 3,042.50
az 0 BYMNA/GNNARNAT MNAAU M3lanhnn
M1-M5 @u150anaz0adadlaiaassasas 100,
98.70, 100, 85.17 waz 100 (Waaaalnd 10.40,
12.33, 13.68, 29.31 U8z 18.34) MN&AU uazii
swr 2 wos Welildwhmniidwadehiu 560
ayma/gnunamiuns wazilaldmhmnudazaiio
(M1-M5) fidundsnnmihnmnehiu o aymada
anuafaas Msldnihmn M1-M5 anazeaala
wadoras 100 lunnaiiaveswhmn (demalnd
50.21, 0.60, 0, 25.00 WAz 25.00 MUFIAV)
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Figure 3 Vigorous breathing activity (A2), median droplets

at 1 and 2 m
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1and 2 m
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