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g 1 17]Koren/ Capital ares | 2013  20cRISS | 144 8 310.8] 314.7 144.3] 172.9] 613.9] 200.0{ 80.8] 47.0] 118.81 117.3] 115.1] §3.9] 400.0] 37 5 86.7] 1706.0] 67.3

314 0013 [5.0014 i | 16Koren/ Canital ares | 2013  2McRisS [134.9 356 8] 303.1 138.2] 1680.4[ 645.9] 152 9] 69.7] 42.0[ 117.8] 1103.9] 110.7] 45.2] 380.0] 33 5 48.2] 119.0] 10.1
Jak | 0014 |§.mlg i | 16]koren/ Capital area | 2013  20cRISS | 145 § 389 0| 321.0 141 31 182 31 623 4] 19911 7511 av.8] 116.3) 111 20 192,51 46 2{ 380.0] 37 9 53 4 164500 4.7
3k 11,0015 16,0017 | | 16[koren/ Capital ares | 2013  2lcRiss [121.8 3250 3074 13371 171.1] 600.3] 208.6] 72.4] 34.8] 112.1]120.8] 108.2] 48.8[ 3717.0] 3 80.1] 1721.0] 2.5

*DB &= ISO/TS16976-2; DB & Al: KS A 1ISO15535 o
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sta L SOI70| YZALO|= DB* L& Of|A|(N=2,752)

Acciaent

>
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KOSHA ©

ID_3D% = ot Az A |, AT
D_sDE 23| 2ERAL |, U = ED S e B I s I P T L R R PR R R
o -1 — —1 —_— —_—
Zr=2x [oj==2 ol A |23 oy |E=a|ant= | o |[REF | H)
of al ) o] |&agwe [FF o]
Bigoni Bitragi | Bitragi | Bitragi ]?;?ﬁio
I~ _DEIEFZ0 IE.:I_SDEth Gen | Ag . - Cloth | Survess al_bre Bltrag.l on_cor | on_fro | on_sub | breadt
sizekore Surves location T ear , adth | on_chi
Z1 der | = ing or onal_ar | ntal_ar | nasale_ h
a (Jaw_ | n_arc
wridth) c_head o] arc (Eace_
width)
Sdk 1 £ 0007 E_0001 = 16|Koreas Capital area 2013 ZIKRISS [138.9 380 . 6| 322 .1 143 .1
ddk | f_0002 |[B_QQ02 =t 16 |Koreas Capital area 2013 ZIERISS [ 126.0 dEE6 .1 314 .4 133 .7
Jdk I £f_0003 |[B_D003 = 16 |[Koreas Capital area 2013 ZIKRISS [141.3 JdEE . 5| 32Z2.5 143 .2
Sdk 1 £f_0004 |[5_D0o5 = 16 |Koreas Capital area 2013 2ZIKRI3Ss [137 .3 405 . B| 319.2 146 .4
Sdk I £_0005 |[6_D006E = 17 |Koreas Capital area 2013 Z2IKRI3s [135.3 3|9 .4 30z2.0 144 .1
ddk | £_0006 [6_0D007 =t 17 |Koreas Capital area 2013 ZIKRIZE [136.0 i¥3 . 3| 316.8 138 .6
ddk I £_0007 [6_0D008 =t 17 |[Koreas Capital area 2013 ZIEKRISS [142 .1 407 5 318.1 143 .4
Jdk I f_0008 |[B_D004 = 17 |[Koreas Capital area 2013 ZIKRISS [144.1 435 .2 331.6 148 . 4
Sdk 1 £ _0003 |B_0010 = 16 |[Koreas Capital area 2013 ZIKBRISS [141 .3 377 .0 3081 138 .9
Sdk I £f_0010 [6_0D011 = 16|Koreas Capital area 2013 Z2IKRI3s [135.3 Iryn. 2| 298.1 145 .1
Sdk I r_ool11 G_0o1z2 =y 17 [Koread Capilal area 20135 ZIKRISE [130.5 a7v4.8| 305.4 136 .5
Jdk If_0012 [B_0013 = 17 |[Koreas Capital area 2013 ZIKRISS [144 .6 3705 314.7 144 .3
Sdk 1 f_0013 |E_D014 = 16 |Koreas Capital area 2013 ZIKRISs [134.9 358 .9 303.1 138 .2
ddk I f_0014 [6E_D016 = 16 |Koreas Capital area 2013 ZIKRISS [146.8 3gg .0 327.0 141 .3
Jddk I £f_0015 [6_0D017F =t 16 |Koreas Capital area 2013 ZIKRISE [121 .6 d25.0| 307 .4 133 .7
*DB &= ISO/TS16976-2; DB YAl KS A 1ISO15535 £ . .0 vx o
:‘“ l_i‘ dEE?ﬂvg!
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F=ALO|=

T+

Accident Prevention

KOSHA ¢

25 A=AL0|= &= A= AO|= &=

1 Of 2 Ed AFO| L4 B Bigonial breadth (Jaw width) 12 X|CHO| Ot LA H| Maximum frontal breadth
2 | FHTEAOIHEZZO0| | Bitragion chin arc 13 | gdz=axz0 l\(/IFe;l(t:Zr}esne;Itlﬁ)n length
3 HEESAO|HE| S| Z O] Bitragion coronal arc

14 x| A 0| OpHH LA H| Minimum frontal breadth
4 HF+=AH0|0|0t= Z O] Bitragion frontal arc

_ . 15 = AAO| L4 H| Nasal root breadth
5 HHEA0|Z R TS Z 0| Bitragion subnasale arc
; - 16 S= Neck circumference

o @z .

17 T LHH| Nose breadth
7 2|4 H| Head breadth )

18 A =0| Nose protrusion
8 |Hel=g Head circumference 1o | =0 Subnasale-sellion length
9 |He|FH Head length = (Nose length)
10 | S-S XIALO|L H| Interpuillary distance 20 |7 Stature (Height)
11 | L4H| Lip length (Mouth width) 21 | =57 Weight (Body mass)

T
&
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2 L £0l3 0| Lhi HZAIO|= EXI(N=2,752H)

T, o | x| AZ x|Cyzt =2, mm
HIZAO|= EHojxfy= °©T | mEEX M HTEL
mm mm UL 5th 50th = 95t
| 2752 135.2 58 1175 1601 126.6 1355 1455
A 2 L H| Lt 1456 137.6 5.7 119 160 128 138 147
of 1296 133.2 5.0 117 153 125 133 142
XA 2731 112.5 8.2 90.4 143.0 98.9 112.6 127.0
o A A X
==T Lt 1441 116.6 7.0 96 143 105 117 128
40|
of 1290 107.8 6.8 90 131 96 108 119

ISP T E L
e The Korean Society for Respiratory Protection



O|tHZF mfj A (Bivariate panel) ZH&(N=2,731) KOSHA @

130.7
9 10
1216 6
=
5
= 7 8
= 1125
1
i 3 4
5 1034 5
1 2
943
12322 129.7 1361 142.5 148.9
2 2144| (mm)
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Accident Prevention ‘,,
0|} TY: HEHH| vs FEHE L0 kosHA ¢
AT O (N=2,731)

150 -+
B
140
130 - 130.7]
'g 9 10
£ __ 1214 6
= 120
) = 7 8
9‘3 Sy 1125
=i R
G 110 4 -4 3 4
e ® 3 1034 5
o
100 - 1 2
943
1232 1297 1361 1425 1489
o0 - 2 214 H] (mm)
w v Ll Ll L L L)
110 120 130 140 150 160 170

% # 4] (mm)
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| QI EE(N= 2,731) & 25T
CH AKX 3=
) OIPEI(%) 5% Q= HAN CHAXHS
1 o4 & A = 0: &
1 0.7 6.0 3.2 2 2
2 1.0 11.1 5.8 1 1 2
3 2.4 10.9 6.4 1 1 2
4 9.4 25.4 16.9 1 2 3
5 12.7 18.2 15.3 1 2 3
6 25.2 16.2 20.9 2 2 4
7 21.7 6.2 14.4 1 2 3
8 6.7 0.5 3.8 1 1 2
9 9.0 0.8 5.1 2 2
10 6.1 0.2 3.3 2 2
Al 94 .9 95.4 95.2 12 13 25
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0l (mm)

Accident Prevention -’

Bl 7N =2,731) KOSHA &
130.7,
9 10
121.6| 6
7 8
1125
3 4
1034 5
1 2
943
1232 129.7 136.1 1425 1489
2 ZH| (mm)
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ZAAL I 'E (Test panel) 7%
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— L) ® Accident Prevention ,
FH22M 19 (Principal component KOSHA @

analysis panel) 7H'E (N= 2,037)

100
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2 ZALO|= DB: 107}X| &5

(N=2,037F) iiosiia &

ol e AZAO| = 32 ol ¢ AZAO| = B2
1 O} 2H E1 AFO| LA H| Bigonial breadth (Jaw width) 12 X|CHO| O bt L H| Maximum frontal breadth
2 | HFLA0|EH S Z0| |Bitragion chin arc 13 | AZAxZ0] “(/llzegégf}'esne;[iﬁ)n length
3 HTESA0|HE|Q 20| Bitragion coronal arc
14 x| A 0| O L4 H| Minimum frontal breadth
4 | FF=At0|0|0f= 40| | Bitragion frontal arc
N — — 15 | =AM ARO[ H Nasal root breadth
5 HTAESA0|Z 2 5 20| Bitragion subnasale arc
- : 16 2= Neck circumference
o g e
17 A4 H| Nose breadth
7 H 2| L4 H Head breadth :
18 F=0| Nose protrusion
8 |H2|= Head circumference 10 |zz0] Subnasale-sellion length
9 |HE|FA Head length = (Nose length)
10 | ==XtAbO[LH| Interpuillary distance 20 |7 Stature (Height)
11 | Y| Lip length (Mouth width) 21 |24 Weight (Body mass)
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2 ZALO|= DB: 107}X| &5

(N=2,037F) iiosiia &

2151 d=AO|= &= 2151 d=AO|= &=

1 O} 2H E1 AFO| LA H| Bigonial breadth (Jaw width) 12 X|CHO| Ot L H| Maximum frontal breadth
2 | HFLA0|EH S Z0| |Bitragion chin arc 13 | AZAxZ0] “(/llzegégf}'esne;[iﬁ; length
3 HTESA0|HE|Q 20| Bitragion coronal arc

14 x| 20| Ot L4 H| Minimum frontal breadth
4 | FF=At0|0|0f=Z0| | Bitragion frontal arc

N — — 15 | =AM ARO[ H Nasal root breadth
5 HTAESA0|Z 2 5 20| Bitragion subnasale arc
; - 16 S= Neck circumference

JEERy —

17 A4 H| Nose breadth
7 H 2| L4 H Head breadth :

18 F=0| Nose protrusion
8 |H2|= Head circumference 10 |zz0] Subnasale-sellion length
9 |HE|FA Head length = (Nose length)
10 SXHAO| L H| Interpuillary distance 20 |7 Stature (Height)
11 | 4| Lip length (Mouth width) 21 | =574 Weight (Body mass)
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Accident Prevention "

KOSHA

S Ii'd: 107HX] HEy2 1 FHE{(N=2,037)
T8 oA | B |EETE3| Hig| Hdg dZAo| 2 FAEL TRE2

%] 2 o] upi 1 H] 2,751| 105.3 5.3 843 129 FHZAo|njmiu] 0.425905 0.111704
dZvH] 2,752 1355 5.8 117.5 160.1 ojzzy] 0437465  0.053653
CHASAOMEl | 278y 128y 18 80 1858 e aequ 0.216894  0.517003
dZF 30| 2,731 1125 8.2 90.4 143 dEFFHA0 0.379257,  -0.145838
- % 2} A}o 1 H] 2731l 68.4 59 50 a6 &AM H| 0.289425 -0.457620
SIS 2732l 1621 o3 135 10ag E4M 0.249411]  0.446659
S0l 2000 12.8 24 5 g3 0| 0.204913  0.237037
A H| 2,730 349 3.8 23.4 6.1 FUn| 0.349140,  -0.202447
ETA Aol A H] 2.732|  34.8 7 208 56.3 = AARo Y] 0.120745  -0.424226
A7) 2.732| 518 4.2 39.6] 677 A0 0.3345300  -0.100117




10
FTEE1=3W
n=1

<gdA i EAE 87 EF 28 EiCS>

ME1_-268.0766416
ME2 _84.3364170

-I)I ol

nm o mo " M

.55 * 14.7702537
.55 * 7.0592843
.02 * 14.7702537
.02 * 7.0592843
r1 = sqrt ((x?)/(@2) + (y?/(b?)
r2 = sqrt ((x?)/(c?) + (y?)/(d?)

O N0 T O UK X
== NNV

Accident Prevention .
KOSHA @

|2t = 0.4779393 (=7.0592843/14.7702537)
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Majd. 10 HE,
MME2 (N=2,037)

10

— =
qlIT'__'IT

<dAb CHS A 8

.02 * 14.7702537
.02 * 7.0592843
r1 = sqrt ((x?)/(@2) + (y?/(b?)
r2 = sqrt ((x?)/(c?) + (y?)/(d?)

dd

Accident Prevention

KOSHA @

x = 431 - 268.0766416

v = T4E2 -84.3364170

7|271% = 0.4779393 (=7.0592843/14.7702537)
a = 2.55 * 14.7702537

b = 2.55 * 7.0592843

C =

d =
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Sy I 2o AL EZE(N=2,037) A
5% BEL A CHEX
204 gl A& (%) 5% LT ZA CHAXHEH)
= O & = v &l
1 0.3 8.0 3.9 2 2
2 31.0 33.1 32.0 3 3 6
3 12.9 25.1 18.6 1 3 4
4 5.3 7.2 6.2 1 1 2
5 6.7 7.8 7.2 1 1 2
6 22.5 13.4 18.2 2 3 5
7 8.2 1.2 4.9 2 2
8 8.1 0.3 4.4 2 2
Al 95.1 96.1 95.5 12 13 25
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Accident Prevention |

KOSHA @
ISO models of headforms

geQaes

Source: 1SO/TS16976-2(2015) e':.. -2 OB ELY 0N
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*F_TI_ E— |°j Accident Prevention .

L2 EEY Fekt SHRO QKK INAUAEE FAALY AZEON, 27| EEY, 2010 KOSHA @
- dd®, 4=, 0|5, 0|30, Z&5=, ot=¢l =2 3%}t& Bz 718 4708 3D test panel
N, ot At @ dste| K], 13(3):217-225, 2003
CHHD ZME, ZHD, sEEST NES 93t 3%}
Hyg 31(4):521-530, 2021
CHPHD ZME ZHD SR AR pp 71X U SEHST ME I|E A7), 2021-A QOHH B G 2-752 2021
CO|IN A OHAXIZ AL HIEIDIAS A8 A| YA 2o AR A|Z(0] O/XE A2, J Korean Soc Safety 35(3)105-115,
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He| N ZEet™ Ho|H 2| &4, J Korean Soc Occup Environ

- A, ASH, O 5 28227 YA A A HE] R M EZ74M00 2ok A=), A HEHE AR, 2019-
A&-1422, 2019

o St AAAMEASZEL (KOSHA), S22 12| M7E-ALE & 2t2|of 2ot X[ &, KOSHA Guide H-82-2020, 2020

- ot=g|, AolZ, YN 5 28227 TEHEHAM *'*l*'EH EUPN =] Fu Y F‘P_F AT, MHATEAAT R, 2017-
7 2-969, 2017

- SHED|, T EI|ET O YA HALRL 32 Panel| 70, Korean Ind Hyg Assoc J, 9(1):1-13, 1999

« Chen, W, Z Zhuang, S Benson, et al., New respirator fit test panels representing the current Chinese civilian workers,
Ann Occup Hyg, 53(3):297-305, 2009
« International Organization for Standardization(ISO), Respiratory protective devices — Human factors- Part 2:
Anthropometrics, Technical Specification, ISO/TS 16976-2, 2015
* Seo, H., JI Kim, H Kim, Development of Korean head forms for respirator performance testing, Safety and Health at
Work 11:71-79, 2020
« Zhuang, Z, B Bradtmiller, RE Shaffer, New respirator fit test panels representing the current U.S. civilian work force, J
Occup Environ Hygiene 4:647-659, 2007 A—'._. g otagngg;mvm
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T-test for BMI between 3D DB and direct DB in the 6t Size Korea DB

Variable: BMI (BMI)

Distribution of BMI ID_kosha Method N Mean Std Dev Std Err Minimum Maximum
=W - Direct 8343 228021 33993 00372 144M7 501956
100 T30 2747 229496 33418 00638 139589 452857
n
H o Ditt (1-2) Pooled -01475 33851 00745
50
G Dift (1-2) Satterthwaite -0,1475 00738
1) — — —_ ID_kosha Method Mean 95% CL Mean Sid Dev 95% CL Std Dev
& Direct 228021 227292 228751 33993 33485 34516
" T3D 220496 228246 230746 33418 32557 34326
bl 10
w Ditt (1-2) Pooled -01475 -02935 -000154 33851 33412 34303
. Diff (1-2) Satterthwaite -01475 -02922 -0,00277
[+
i Method Variances  DF t Value Pr) Itl
% Direct - T3 ex—©© ° °
2 0 " T i & 5 Pooled Equal 11088 -1.98 00476
! Satterthwaite Unequal 47541 =200 00458
10 20 30 40 50

BMI Cochran Unequal . =200 00458

Femel

Equality of Variances
Method MNum DF Den DF F Value Pr > F
Folded F 8342 2746 1,03 02767



Plot of Prin1 and Prin2, w/o Eigenvectors, for 3D face
dimensions in Korean labor population(N=2,037)

Component Scores
95% Prediction Ellipse

881
O

Component 2 (50%)

Component 1 (50%)



Plot of PC1width and PC2length, w/ Eigenvectors, for 3D
face dimensions in Korean labor population(N=2,037)

Component Scores
95% Prediction Ellipse
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Figure 8 British Large Box
Figure 1 John Roberts' Smoke Filter Figure 2 LaCour's Device Figure 3 Merriman's Smoke Mask Respirator
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Major Reasons* Frequency Percent(%) 38.7%%X%t. BIEF HE F ohA] Hgsojof ¢

357t B2 ARYPAA A8/ 28] e AL

Difficulty of breathing 78 46.4 o2 s AR WEGI} 20.8% Ho] 22
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ex-spectacle wearing.
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Fig. 5. The causes of physical complaint the

| A-Tg8ng lens, 5:decreased visual field, 6:the olhers

Fig. 6. The causes of visual complaint the ex-

spectacle wearing.
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Fig. 8. Discomfort by wearing contact lens.

I | : |
1/1//

s

-

ifllii
74474 i/

=IEH ELi_I

A8
01 SPIEAL

| CHoll =

8 A Lls

=L l:l =
_J,Q_A|-'6'}7E=|j_|- *'6:! 44, 3%, O}E 32.8%, 717(7}

17+2
E:I

L_77|'— pS =

=0 }E

= 7t
A

E 13
=4
)

M7

E

Ty

72 8%, 16. 2%, Ol=

=N

Z523%, =2 17.9%,

COS )
TE=0

tti=

S 24.7%,

2)31.10/ NEEE!

34.5%, AIOF”A 145%, 2

|'<'51M 14.9%, Eaf { Al

31.5%2 LIEHGCL(Fig. 8).

MeH, 0|z

Ck(Fig. 8).

>
45

ISRPY S 2-E1 5t

9y The Korean Society for Respiratory Protection

A7t TN SEAC 7280 02 Hr = 7t
g =02 FHOILHL SE *3P9‘1

- O
0| 5 HxdE 2%
JFAF OF

-I-

7t

ZX : J Korean Ophthalmic Opt Soc 2016

M
-_=
1ot

sH



2022

A ==

NIOIHEAAEZ) Result (zn534

@ O 8% 2oz

® [ 27epey o

® [ %8 1

2} e Q0 ¥w "

@ [ 927§ 0

TN | @ [] sHI%agEF2Y &7
LEE=E 2

s I ® [ mrmisEss) n

ercome == ©® [] P2AGAIENUSEERIUNE 76

u.- -s _ a

ZE0 2

71t B @ GMLEEE n

i) 20 40 60 BO 100 ® Aoz 2um 8

@ CIAS BEY BN 21

@ [ 2338 M Yned 2

@ [ swsss szEvRL 5

® [] sseEemen e %

® [1 E84%nys 6

@ O 7% 4

[12315] DA AL A] EHZEEA}

HAO0IA3 2WZh
et |
Eo 2A%s
gzozvsr4r 2w I —
dEes dYEAYY  ——
eapg A opey [
ot23 §52 Uy [ —
Alopaps 229 [
202227

0L} UA T A4 & T

027} oh(ER

G

e
"l
e}
=2
e
EE)
foh
ek

ki




2022
ARIOHHE AYE T2}

@ P

iy UV EH YA

P e The Korean Society for Respiratory Protection

SLEES AUBIYY
QUL Al oA
023 559 WAy
A|oFaty 2erg
OMAEE

r2

%3 OAT BN EE

r&

22t ML E(ER )
471082 (25ET)
O 274
@78

=
c2

O

R B




2022
MY HPER

ScienCéTimes

2517 | a2l

250 =

Ol 249 7| X}

L )

i_"-'i_'l—FlE}’é'%Ol AMEBE|EI 2 0l2{R2 I UL OIS 2| 8 L2t o+ ARXPS0|CH £HE
Qizio e ot ol & M0l LStz E0|ch CHE 27tofl HisH ObA S 582 7 2st= 01S0| 7ha 2 gl
= AL S9| 2 30%7} HEE ob2 20| DiA SIS M| AICkD SN S Bec)
ST USICET} A|OF} SR{X FEO)| AT 2= ARIE O 0], 9H CHAl QNSO ALESEX| pre
|= O|S= RICH SE 3 Bl S HOIM T S20)| SICHHLE S MBS S0t 410 SHHJU=E stox
SCHe LEE 2| B S QI B LIE| SollM SXbs| D RUct.
https://www.sciencetimes.co.kr/news/%EC%95%88%EA%B2%BDY%EB%8F%84-%EB%A7%88%EC%8A%A4%ED %81 %ACKEC%B2%I8%EBY%IF%BC-
Y%EC%BDY%I4%EB%AT1%ICHEBY%82%98-%EB%AT%89%ECY%I5%84%ECHAL%E0%EB%EB%AL/
SHistn AXBZHESHS

MISRP T Sl

g P i = The Korean Society for Respiratory Protection



2022
MBI HAEZY

4.

s

ISRPY G i St

Korean Socaety for Respratory Protectan



2022
UYHRAZEFZ ™

A\

-

AT/ A/ =) 2HE(EES] 2H)

1. ¢ 571X 7S o230 X|gotn A= HE
2. AO|=F 12olx| g1 OfA3 S X|gol= €Y
3. O3 E x| 38 ot=
4. OtA3 HES ET5HX| %= AHE =22 22X}
5. HIESIK| ¥2 023 E (X=2)AHE85t= MY 52 22X S8
6. WKO0| gls OfA3 %29 Hi4
7. FHFESHE
8. MYUE HUE, 258 B0 XA EHESHA| LS (ZIZ0 Hi7| EOLAI O] EA|)
9. =Hgo| by E
10. SEEST0| B3 X|ALS
11. gt 2 FRES 7| S/ SHE(EH)
MISRPY e St SACHStE HHBE AT L 0f2

Wi = The Korean Society for Respiratory Protection



2022
viorEAgEEn I

MISRPI i Sl

) The Korean Society for Respiratory Protection




2022
ooz S

OFHOl XM L JIZ2 Al StEHIQ el XE &stAE AStA 72| 1) I 2 Aot Uk f=2
ol 2H HE X&, & T8 (fitting)ot=s A28 L&t Z28HA @A Eﬂ FSEOf A IIO| ol A
AH 0 SLH ol sZ22t2 1EI(pup|IIary distance; PD), A’&'U*O'ﬁOﬂA-I OLAH Ot BEE0HAMH s3=
ADMR AHelel s SAA =0|(optical center height; OH)E 2= OF SHCH., 10 2 AL
(pantoscopic angle; PA) el &2 Hel(vertex distance; VD) & A==THE 2H(face form)S
QlCk ZX :J Korean Ophthalmic Opt Soc
OhA 1| El (Fitting) 2| 322

g Tge] o
Mo QFE ol A
ety @4 SHEASH 24 O/ 84
ASt=AME 0| T2 7HAL FIME R Sl 2 —~
S odooTmYl, o1 oLT, KT In! Z= 7]
YETeE X T B T e ARl =1 =
SEEEEACES T Er ALt eterzro] gig A HAsEE A

ISRP G iELaL 4

9y = The Korean Society for Respiratory Protection



mr
100
w0
EN
RO
ol

rall
50 LH

N

of #%

T
o T
He OF 1
AIANK
Klo <4 ™4
jor o KIr
M0 T o

ZX : ) Korean Ophthalmic Opt Soc

20| 7|E8R

10~15% A}

2
o

S
ohHg

»S

=1
©)

—
o

18

o
=

)

—_
o
—

E XUA ot &
|7F ALt £

SEPERT YY)

1
2 ‘ - The Korean Society for Respiratory Protection

e
e
Nl 4

-~



2022
AIOHEARZ 2

QtATIEISE (PD/ OH)

{pupillary
distamnce: P‘]}-}

vertical central line ~__ optical centers
I

horizontal /;
central
line

b) Point of gl fitting factor.
(a) Glasses fitting factor of pupillary distance (b) Point of glasses fitting factor

and optical center height.

Fig. The measurement of horizontal and vertical balance of optical centers of

glasses. =X AN L 7B A
ISRPY s £E0 a0

NWMHWW



2022
ARSI AZ T2}

ot 7

[ M-

&8

hZ

X

El St

O o

ISRPLR 0L S0

NWMNWW

S(BE U7l BAR)

Fig. Glasses fitting factor of pantoscopic angle and vertex

distance.



[eXe]¥e) = =

L0to| 7|=P. D.OJ|M FA|AHE|(d) P D.AAHELRImm)
8]
(@ PDol uls}] FPDJ} Y% 2 () PDel vt} FPD, 7} Y= 2 o
WA AHF 2elch) (S1AHA18l A 2eich)
8 3-4 F.P.DS P.D.o xto|7} 2 o =7
=N HEXH Y 7t HEF
MSRPHG:: A



f e (il b BN

Fobgel 2 () JSALAT
=y

b}
a

a :2=7M(Splay or Tranverse Angle) :25~30°
b 35552 (Crest Angle):10~15
¢ 2B Az} (Frontal Angle) : 20°

X OHEZH U 718 HES
ISRPL S 2T ek
a4 Ve = The Korean Society for Respiratory Protection



Lu|
od
IH
w0
E

xa
ol
1§

ol
pal
Jjo
1§

A8 T

The

(g ARYEROANY

- »
A

-~

G
3



1}
KIr
Al
wo

4

T HFF2l o

hZ

2022

OPHEHAEZZ

A
-

7] 93 (Bend)

@ &+ g% $ slsls 4

(b) 2upe o4

I BT

= The Korean Society for Respiratory Protection

. v
L

L]
‘1

E
>



h

2022

LRAHBHBZ R

A0l

F

22

PRGN

»' U
A

LISR
<>



Contents

Result and Discussion

c
.2
)

)

-
©

(]

S
)
L=

|

= Theoretical background

= dA A 2ERA S

UK

wo
EN
RO
od

i

23

= Experiment(Method)

- CHAXE 2 BT M

LH
<r
od

pll|
RO
ar B &
3T oo
o< i
+Ioo ok oK -
wo 41 F1 4o

NG
T RO & ol 0 =<
I ot al i 1o

o)
o

O

IHo

Pettiany

®
. A

S
‘1'



c e
At
Lt 25

S OpX|9} ChA[O]| L R E A =00 M
I
I

7 M = K| Abst
LXK 2 AFRE T QCH).

210 2[5HH °F 90%
28 Aot 4= A

OFOf M=

=
L
=
-

uo -
R =<
N K]
or
mH_ H
°" o
ol o
oF —
3
_|_I —_
= 104
= ol
Heoox
0
< M
KO 5
K{i ©
— H
o m
{0
T -
Al_ <0
(A
G
o) -
- M
._O._ m
(L
P ol
1 K
RE)
= K
o i
o <
o] ofo
T o
0K
ol &
0|1 & Ol
nO I~ NO
i LA
T W 1 &
KM= RlIN©
BT (g AT L
Br K = o3
o W

ALSEELERY

A !

e

€
‘1'



2022
oAz S

Kim1) S2| AFZA0 25tH 28 2] ArEHO0A 48.52% O| 0| A 63.07% O|5tE2 2 EEZ
T EH&0f Ciet EHL S 2 AR

AEEM 222 S A8 Al 2HAS 240 O|FE Changd) 52| ATZA0| 2[5HH '2+HE
£80| SHOICl "Alok=t 27t ZESICl, *H= 0] ZICH ‘2 F0| 2AUSICH 53 2SI RULCt

Lok otEA g o 2 Allst= Tl gt AN 2 HAE LIEILID QUCES-6). Or=2 oHE A&
A7 B2 2 SHSF HE A QFo = Qot EHZ G| 245t= 71 S716t114) 10 +=F Lot
O & 20t o == RUALE
O] =t 4= 2 11 (National Eye Health Education Program : NEHEP)O]

a

M AHEOl 71 2 S HEC2E L= A2 ME2 = O[RIL;

Effects by using a Hearmg Protection (Ear Plag) i the
Milstmry ™, 1 Bawean Soc. Saf Vel 28, No. 4. pp 108706,
2043

4y S S Chang HLW Kim, 8 A Kimand % M Roh “Currens.

Indusries i Koren”. Joumal of Korean Soctety of
Oecupational and Emaroamenad Hysiene, Yol 8, %o 1 pp
133145 300

5 Sk Lecand Y HJm, “The Congrnty between the Optical
Center of Spectades and Pupillary Center” Journal of
Korean Uph. Soc. Vol 40, No 4, 199

6) Y R Cho H.J Padk G C Yoo, ) S Sung andJ. M. Kam
“A Siudy on Fitieng Arabysis of Spectacle Wearers™ |
Kaorean Vis. Sar Vol 2, No. 2, pp, 205-200, 2000
~ = » O} k4 4 A - O AL =7 = o
MISRP il ae SACfSm QHHEHGE B oY



T KROOT LT
S KO JH 1ol
ol KX
Sy
© BIE S
10 0 =

<310
|_|L||ﬂ_A|
AR 1
N K lIlr —

4 TT] =

7 04 K2
s o
Klo &% IF oju
Mo — Uk K|
Ho b =77
Kl S
ol r = Fl
od 1\ —, B
old oK 2=
ok 0 — H

| 2|8 A Se2=

Ct8,15). A& Zt7He|off Co}
Ce)

0| 8CHg14). HHH S5 3
o

| &

YYNDIN
Zk

=
(@]
| HZ AT LIEFSE O HE,16) AAL

2E4, BHU 7| S22 7

Zt

1y

3
A
T

A O AM
A e

L&, A
(o)

0],
A A0 M=

=

S

)
A

Al X =
(= =3
ol 25 oA

=
-
o
—
=
-

a5t
2HA| 7} ARALES,13)

hets:

A2
NEXm

ol Fo 8
sS4

S AX|AIBOBA
72|} 5

St
ol

I
!

&
7t
i

~ Fo R

= LT oT OLRT
ml K| Ar <k
B _mz—
oo K
KR =l 3k

ALSEELERY

A !

e

€
‘1'



Py

2022
ARIOHHE AYE T2}

UTYELY0N)

NWMHWM

=

i

4

5

)

O S &

References

ML Km H L Kim S Y Kimand C. K. Joe, “The Wear
Status of Soft Continuows Year Comact Lers”, Joumal of
Koream Academy Upiomery Soocty, Vid 4, Mo | pp
1113, 2065

1Y Choi, ¥ ¥ Song and J C Byun, “The St of
Conact Lens Weanng, Management and Eye Health
Awaseness among Female Unversity Stuckents mi Jepu
Area”, ). Kevea Ophihaimic Opt Soe Vol 21, No. 3, pp.
3-214, M6

HJ Km M) Km 8 Y Kim ) S Chovand C K oo,
“Relatonshup between Prosesns Adsorption of Soft Contact
Lens and Oeudar Heulth™, Journal of Koren Academy
Cptametry Secicty, Vol 4, No. | pp. 1620, 2005

1Y Kam, T L Karsand ). W, hung, “Exabission of Pigrmeat
Locatwn i Tinted Contact Lenses and Effects on the
Oculur Surface” Jourmal of Koresn Optonetry Sociaty,
Vol 16, Mo 1. pp 1-4.2007

D H lee 8 H Joand ] E Lee, "Chacal Study of
Infectious keratos Cassed by Contact Lens Weanng
Jowrnal of kosean Opometry Socsety, Vol 14, No | pp
2326, 2005

H 5 Leeand K £ Yoou, “Dingnosis and Treatmient of
Contact  Lens-Related Dry Eye”, Joanad of Korean
Optometry Socicty, Vol. 14, No 1, pp. 46, 2015,

S S (hang H W Kim H A Kim and ¥ M. Roh
urem Status of Respumtor |sage and Analysis of
Factors Cauang [hscontmued Use of Respimtor m the

Small - Scale Indusings 1w Korea”™, Joumal of Korcan
Swcicty of Coopational and Emaronmental Hygene, Vol
8 No | pp 133-145, 1998

%) WS EohandC. S Shin, “The Efieets of Interrelationshup
afier  Wemnng  between  Resgpumsors  snd  Cliasses
Simultmreowsdy”, | Korea Soc Saf. Vol 33, No 1, ™
47-53, 2018

% S E Lecand ¥ H Jin “The Congmiity between the
Optical Center of Spectacies and Pupliary Center” J
Korcan Uph. Sec. Yol 40, Mo 4, 1995

1 YR Cho, H ) Pk, G C Yoo, LS, Sungand ). M. K,
“A Study on Fittng Annbysis of Specincle Wearers™, |
Karean Vis. Ser Wl 2 Noe 2 pp. 305-208, 2000,

11 W S Eolr ¥ B, Chotand C 8. Shen, “Effects of Weanng
between Hesprtons and Gilasses: Sumultancously  on
Physical and Visunl Disconiforts and Quemgsiative Fit
Factors™, | Koreon Soc. Saf . Vol 33, No. 2 pp. 5260
s

12) B Kam, K ) e, KO Mah, S ). Chumg and H. ) Oh,
“A Sty on the Complaimis of Specticle Wearers”, Joimal
of Kerean Vis. Sci. Vol 2 Moo 2, pp. 197-2003, 2000

13) P | Sung “Opometne dispensing”, 3 Ed Seoul
Daihakseceim, pp 17, 2010

M) HKm 8 A Park ) S Haek ) H Pukoand E H Lee,
mmummm(mcmm
Pagnl Conter”, J. Korea Ope. Soc, Vol 16 No 1, pp 145,
2005,

15) W1 Park, S W Kim, H. Y Hwang, 11 5. Yuand | S Son,
“lInshaced Prism by the Categones of Spectack: Frames”, )
Konea Opt Soc Vol 17, Mo 3, pp 311-319, 2012

16) 3 H Kamoand H ). Lee, “Clmical Estrvation of Comected
with Change in Vestex Distance” 1 Kerean Oph Opt Vol
15, No 1, pp 25-30, 2000

4)

5)

6)

M

9

References

1 Kang, 1. M Odonnell, B Colaisnne, N. Bircher. [). Ren
and K. J. Smith. “Use of Personal Protective Equipment
Among Health Care Personnel = Results of Clinical
Observations and  Simulations”™, American  Joumal of
Infiection Control. Vol 435, No. 1, pp. 17-23, 2017,

F. Akbar - khanzadeh. M 5 Bisest and R D Rivas.
“Comfort of Personal Protective Equipment”, Applied
Erganomics, Vol 26, No. 3, pp.195-198, 1995

D A Lowbardi. 5. K Vemu, M ) Brennan and M. J.
Parry, “Factors Influencing Worker Use of Personal
r Accudent Anabyvsis & Preventson,
Vol 41, No 4_pp 755762, 2009

G E Garcea, “Handbook of Refraction 4th ed”, Liile
Brown and Co, Boston Toronto London, pp. 168212,
T,

H D Kim, “Survey on the Stams of Glasses Wear of
Young People in Korea”. Journal of Korean Oph. Ope Mol
12, No. 2, pp. 1.4, 2007

H 1 Kim, K J. Lee, K. C Mahand © H Won. “A Study
on the Complaints of Spectacle W in Middle School
Students”, Journal of Korean Vis. Se1. Vol 5, No. 2, pp 1-7,
2003

E A Kinter, “The Relative Role Physical Feature of
Spectacles of Spectacles as Factors m Weanng Comfort
Master’s Thesis”, Bloomington. Insiana university, pp. 32,
1970,

M) Kim, K ), Lee, K.C Mah § ) Chung and FL ). Ch,
“A Seudy on the Complaints of Spectacle Wearers™, Joumal
of Korean Vis. S Vol 2, No 2, pp. 197-203, 2000

K ) Lee H. 8. Leermand T 'W. Jang “Facial measurements
and Analysis of Korean College Student in Kyongsi
Pronance”, Jowmal of Korean Vis. Sa. Vol.2, Nol, pp.
952104, 2000,

1) Pickwell D. “Binocular Vision Anomalies Bunerworths

London”, pp. 7-8. 1984,

1) ¥ [ Lee ¥ L Lee and S R Bae, “Prismy Diopier for

Uncontormity between the Optical Center and the Pupil



2022
ooz S

| (America Industrial Hygiene Association, AIHA)

|

" | ]
Al

oK
L B 4



2022
YR AB S

)
9
9""4“”‘“9""*“’-‘ ) » & QJHIZAA 1136971 - HUAE(20194) 291 : (1 1120)(1,630%)
L»%7|§:CFR1926.102R.4§%I‘&"‘dﬂmwll?_lﬁ?wﬁ?ﬂ'ﬂlbﬂ‘é‘%ﬁ) » Ar9| 4Ll Z8t \
Q12N $1A T 27120 L 20 i 8 1.[1926.102(a)(1)] AIZZES HIA QIR O T4 ofi| S{BIS I A = HA O3 313} 7|A
YR S T e £7|, Q5 YA} 22 £0|L L20f it YHRAN L EE 22AP| MMsHs F= U2 HE
pON K|S AR SIE 2 80} BICH (Y1744 1,34071)
[ 2.[1926.102(a)(2)] AIRZELE HINE 80| US 22, 22AP} U2 EHEES SN HEH 4 Qs
@ Ol 25 HHIE ARZOI=E oo} BIC} 2P 50 23 FR|(o, 3Y2 = 220jc YN Sei A=

0] Z0fl 8= Q-2 10| FEEI0{0F BIC, (4 2271)

3.[1926.102(a)(3)] AIYFE= Al 2EE A AIESI= 2210t = 2 U2 A= HAS
otc 3%, 23 g E= AlS aFE8 10| M| #AXIS 0S5 =S oiHA Al R EE o
{0l A + U= i+ Ho1E AtSot=S SH0f S, (FEd+ 621)

4.[1926.102(b)(1)] = X Y= 25 Ftil= BolE FAS E4aH0} BiCk (RiEHzis 121)

EX 01T YYEF SAMT/ AWLEHI T ,)

RISRPY SIS0 SuTsta OHH B ST BT} Of A

P e The Korean Society for Respiratory Protection



2022
ARIOEAB TS 4

5

AN

91024038 orean Optometic Asocition)] 810 BEE3x0 04 DS ASHENE [ £ 10 e (HEgR AT
0 75.5%2 042 =940k Or=2f Bl M B2 QAU T 2ot 2HEUZ ABO0| S7reta YlTh). ]} A3 Tﬁ Mo%ﬁ {tq-i.ﬂ_8 Mﬁ I| ao}of
J0|g2 AL 2 Alorraol Hall 40t UNZ ZME SMUZ AL G2 HB0t  |mummr  seenssns
o B
Hasisat ynmssogese
oYy FIRRERE

X
A

ELighe e Gl il

FHEURL 200) 0[5 34K X, 028 5 Y8 Q20| ] FYS WO BHUEH | uum S
- - = o+ -+ -~ (eI 5 A ki e

ZNZ o ARZ, NS S0 oot 2 B2 Aol g 2%0) A FEoto 280 ot M (O
L2712t 571, 482 SN 20| HLD ot gCHs). AR 0f AOM = SOUFO B MES | s
0292 87 18 A e e

bt 1L R R
S R S00RY R A MR !
SO0 DTRBRARETEN STl D T oo oA 20 8 O e A B B 4
[ Ep HA R NR Bk R0 SRR s e R S A L AT RSB RO S e
xl’ of XI’ el SR A ok

THO FR R i oot doriadent EHRMRIAR R AR RN KRN AN A2

E|(Canadian Centre for Occupational Health and Safetey : CCOHS)=

SHEIIPERDY BRI BERIGREME WRRAIRNGMY SNENRIIRER

O A 2HEHZX B0 Ciot Feid ofehS Z2Xotn 9Lt PR RN RIS SIS P
- o . TR R e IR oMM RUE Y M risaRe IRRRINOS )

10l 37 Sm0 STOlL HAZT0 70| 290 242 3 4 QUi dhor, TH ORAY | SN SRR SR S
-+ - -+ LR ORRNAR AR SRt RR Y IR ARII RAR ot e
e 2 02 LA PIS0iT S0 ool e G BeE Ax Rge AT, | R N e

RISRPY SIS0 S

The Korean Society for Respiratory Protection

ok

u B HZ St} o Y



Introduction-Object

2022 _a)
oAz S

FEXtel gAYt

2. %ZH

of et 2stE A A =0| (Optical Center Height, OH),

Mt
L-"10O

o
T

13

32t 2
HE™ 7t 2| (Vertex Distance, VD), 4 AtZf(Pantoscopic Angle, PA)

A

- o}

j

of #H=

=
'S)

&|m

EAEe| Xo| S mtestr| ?

et Telt

A !

S
1'



-

R

2] 43 |

2D EH A Z

(¥4 ¢ A 2az

Zda oA A A8 Al

et

1.

YR AB S

Al

‘|~
N>



N N
X
K1 ~
K — 1
m - _ _o - M_w
& — iy
._ -
2 &

y



CH &l &

1) SgHsF =2 9 2
23 LMSE M= AMLEOAM 2F
Sl= 22X 153HE ZTASHRICE

D
o
e
3
K
g
e
9
X

r
r

9
X

MSRP S AL

q V- Korean Society for Respiratory Protection

Experiment(Method)

classification Typical Atypical Total
Male 60(74.1) 13(18.1) 73(47.7)
Gend Female 21(25.9) 50(81.9) 80(52.3)
20~29 16(19.7) 11(15.3) 27(17.6)
30 ~ 39 10(19.1) 25(31.7) 65(12.5)
- 40~ 49 22(27.2) 24(33.3) 46(30.1)
b 50 33.7) 12(16.7) 15(9.8)
o o . N u m er <5 38(46.9) 69(95.8) 107(69.9)
classlflcatlon ‘Work =9 14(17.3) 0(0) 14(9.2)
(%) duration 10~19 20(24.7) 0(0) 23(15.0)
20= 9(11.1) 3(4.2) 9(5.9)
< <High 19(23.5) B86(91.7) 85(55.6)
. EaNen College 27(33.3) 4(5.6) 31(20.1)
Type of Typ ical 81(52.9) teyel Universiv= | a1 | 2en | srens
Manas_)a_“em 19(23.5) 24(33.3) 43(28.1)
I Work Logistics
e m p Oy t Production 28(34.6) 48(66.7) 76(49.7)
. H Research,
t Atypical | 72(47.1) e e | ww | was
men Tolal 81(52.9) T2€47.1) 153(100.0)
cpe .. o
Classification Number (%)
O,
Male 44 (75.9%)
Gender
O,
Female 14 (24.1%)
AL [« %% - o
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50
wepee Masks first choice
4 . G asses frst choice
40 i R SIS

1.2

percent of complaint

nose sliping nose & ear ear pressure rim
pressure pressure looseness

Causes of Physical complaint

Fig. Physical complaint according to first choice
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Percent of complaint
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s Mask first choice
mepmE Glasses first choice
e =g Differen ce
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demister blurry vision  dizziness visual field lens dirty

Causes of visual complaint

Fig. Vision complaint according to first choice
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Result

Table. Complaint of mask and glasses wear first choice (unit : n(%))

Classification Complaint No complaint
Mask first choice 54(93.1) 4(6.9)
Glasses first choice 43(74.1) 15(25.9)
SA| %8 Al QtZO 2 oIt EEZ0| 12 ECHe HE Hol & 4 QISCL

Table . First Choice UHHAM S X} = OtATI @M, A2 EXE A E L2 &HE
o Mask first choice Glasses first choice
Classification
N % N %
Workplace workers 30 33.7 59 66.3
Occupational health professional 18 60.0 12 40.0
University students 40 64.5 22 24.7

SRPL LT et

= The Korean Society for Respiratory Protection
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Result

Classification N %
Hyperemia(Z&) 12 25.0
Ophthalmodynia(+ &%) 4 8.3
Dry sensation(Z17=Z}) 11 229
Burning sensation(ZF € ) 1 2.1
Foreign body sensation(0|=#) 7 14.6
Photophobia(=54) 1 2.1
ltching sensation(t2{235) 1 2.1
Dacryorrhea(z=2 &) 2 42
Decreased V. A (A& X5} 1 2.1
Depression V. F (A|OFZ2) 3 6.3
Diplopia (5|24 4) 1 2.1
Hula phenomenon(S2FaiA) 1 2.1
Comea damage(Zf2=4}) 1 2.1
Dazzling(=A | &) 1 2.1
The other(7|EF) 1 2.1
= 48 100
SHistn AXEHE



Result

AgiomiuzigEsn S
Classification N %
Hyperemia(Z&) 15 21.0
Ophthamodynia(PtEF) 6 85
Dry sensation(Z17=Z}) 17 23.9
Foreign body sensation(0|=Zt) 12 16.9
=8 Dacryorthea(iE 22 2!) 4.0
Depression of visual range(A|OFZf2) 42
Dazzling(=A| &) 56
The others(7|E}) 11 15.5
Total 71 100
Treatment in ophthalmic dinic 6 9.4
Stop wearing lens 13 20.3
2zt Lens replacement optical shop's advice 4 6.3
ER PN Lens change 9 14.1
FAHAS Use the drugs purchased at Pharmacy 15 23.4
Glasses wearing 17 26.6
Total 64 100

MISRP: er 2=

9> 2 = The Korean Society for Respiratory Protection
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Hs4(OfA3)

Free size, 158, & &

-~

o o

I-AH

Classification

Number (%)

Male

44 (75.9%)

Gender

Female

14 (24.1%)
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12 g} Experiment(Method)

A}gﬂ}tﬂﬂgl;?} ﬁ

Hz(0r23)

(a) A front view(The outside)

MY 2¥2 H 2UNEH 222|122 HE|/HHO| HY7|
HEe A4F Holxt20 F 712l WEI o] 2%/ 4205
WEel 2 2o OiA3 AT 3 RRO| 2%
(b) A back view(The inside)

(c) A lateral view
SHUSD AHEHET
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Nk

EH Instrumentation tool of glasses fitting factor

by Wemex dissance VN () Pamesoome angla PAY
Fim 2 The actual measure of glasses fithng parameter,

Fig . Standard and change point of glasses fitting factors and donning state according to first choice
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st AATFZ KS PISO 859601 ™ofj Xl otabst Al
- -
A B2E A2t O BAIHe €5 W& 21A Y| e
1) AMEE= StHM AHES AL 5m 2|0 X5 A
(Left Visual Acuity, LV)A| 22 S™ 8 QCt, i s
2) IO Ba AHVAS 7|%E HOE M3l 0jAA U oHF 9N -
=90 w2t 2t 2t MRl AlZ(VAS B BoR FEEYo A
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(b) vertex distance and
pantoscopic angle.
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UK 457

o

Al

O] = TSIALS| M2k Uit A|™7|(portacount Pro+8038)
£ A28t ZHOverall fit factor= CHS AO| A 2} AESHSCH
QNFT(quantitative fit testing; QNFT) OSHA protocol 871 &% &

19 d4& @ Z(normal breathing)

2H 212 5 (deep breathing)

39 52| =3|7|(bending over)

49 02| & 22 &% A(turning head side to side) Fit factor(FF) = Co / C; - (1)
5H 2| E Mot2 F2 & (moving head up to up) Co: 27| & =5

61 H4& S5 (normal breathing) 670 %2 MEHE Ci: 023 U 5=

Overall fit factor = n / (1/ff, + 1/f,+ ..+ 1/ff) ---(2)
ff . 28 & = Al fit factor

n:o—|—|_|_

ISRP G £E 50
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SH =M

1) YEA L =H K2 SHEM S SAS ver 9.25 0| 8310 MA|SHRILCE H

W ™Mt 2o HEAS i OfAFR 2HE E=50A S4M=2(0 [tE us Mt 2o
Univariate2 =0l A1t

ol 282 271 MOl H| 2+ SHQl Wilcoxon 8478
Q9| £=F2 P=0.052 S}SLCt

FME=2|E OH, PA, VD, VA 2{2f9| &
m]|
=

(OH, PA, VD), Overall fit factor(® o
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250
 Mask first choice
200 - W Glasses first choice
o 150 -
B 250
= + Mask first choice
E 100 B Glasses first choice
il N %f A
50 - “ %
o T T g
0 10 20 Py
Indiviual worker 8 . ¢ P ﬂ'.
" @
(a) Distribution of OH
o . . : :
(.Tlél-'éll-gggliol) ] 10 20 30 40 50 60

Indiviual worker

(p=0.000) (b) Distribution of VD

(B &)

(p=0.000)

Fig. Distribution of glasses fitting factor according to first choice
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(c) Distribution of PA
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Table. OH, VD, PA ratio according to first choice(N)

_ _ Mask first Glasses first
Clas=ification : SEE = i
choice N(%0) chotce IN({™o)
i p—— =00 45(83.3) o(16.7)
@EsBEh - 90~110 9(16.7) 48154
=110 0o 1(1.8)
— <00 14025.9) 20037.0)
(A7 AHa) _ 90~110 1527.8) 2342 6)
rane =110 25(46.3) b 11(204)
S <00 2003700 23(42.6)
(3 A2 . 90110 12220 16(22.6)
T =110 22(40.7) 15(27.8)
Total S>4100)
ﬂ’;;. .. i",:li%g%gilﬁ%l SACisn QXA



Result(arztata)

Table . Correlation analysis(GM(GSD))

O/F VA OH
O/F Pearson correlation(r) :
(A7)
p
VA Pearson correlation(r) -0.095
24 1
(A=) o 0.492
OH Pearson correlation(r) -0.409 0.016 ]
TSI Al
(BHSH=0I) 0 0.002** 0.907
VD Pearson correlation(r) -0.075 -0.222 -0.079
x =
(BEUAHED o 0.589 0.106 0.567
PA Pearson correlation(r) -0.047 0.067 0.204
ZAALZH
(BAHZ) D 0.732 0.630 0.139

MSRP S AL
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250

ﬁuﬁtm“hﬂk? 2 } % Mask first choice

M Glasses first choice 70 :
L 200 - % ¢ % g ¥ Glasses first choice
5 5%
E ek ’ N E 1 as ;/5 119
- % " ,,., Cwi{7 7 344 354 7
= il & £ / / 314 - /
— 100 e ——— = 3§ | / / , 7 7 /

T 8 " » / / V / /
g 4 o E | %7,9 %9-1 % % o % w %ﬂu
50 - . d’i-@%..ﬁ' m, ¢ 20 % / %45 % % .
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B O P e il
0 10 20 30 a0 50 60 1 2 3 4 5 6
Indiviual worker Exercise
Fig . Distribution of fit factors indiviual according to Fig . Geometric means of fit factors exercise according
first choice to first chioce
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70 - 7 Mask first choice

g M Glasses first choice
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Mask first choice Glasses first choice
First choice condition

Fig. Geometric means of Overall fit factors according to first chioce
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vA7YH O{2I0| Face OAT %8 Y 62 2 T MAIDIE S5 HTL
OtA3 28 & B3t 92 (Ricchardo et al., 2021)
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Comparisons of fit factors between two quantitative fit testers

Don-Hee HAN!, Hyekyung SEO?, Byoung-kab KANG?, Hoyeong JANG?, HuiJu KIM?, SuA SHIM?

'Department of Occupational Health and Safety Engineering, Inje University, Republic of Korea.
2College of Biomedical Laboratory Science, Shinhan University, Republic of Korea.
3Korea Institute of Oriental Medicine, Republic of Korea.

Introduction Subjects and Methods

Methodologies of quantitative fit tests (QNFTs) using One probe was inserted into the participant’s mask, and to calculate the FF
aerosols from ambient air as a challenge agent include simultaneously, a Teflon tube was connected in a Y-shape outside the mask,
where one end was connected to PortaCount® (Model 8038, TSI, USA), and
the other was connected to MT® (Model 05U, SIBATA, Japan).

The total number of participants was 50 (male, n = 25; female, n = 25).

The participant wore full facepiece (3M, 6800-medium, USA), half mask (3M,

currently the PortaCount® series of TSI in the United
States and MT® series of SIBATA in Japan.
In Korea, the COVID-19 outbreak has increased the

LSRRI Dt O I S TG 7502-medium, USA), and N95 (Dobu Life Tech Co., Korea).
workers, and QNFT is being performed in many hospitals The entire process of the fit test was performed according to the OSHA
even if it testing has not yet been stipulated by law and is QNET protocol of 29CFR1910.134. The original (requires eight exercise

still being prepared for legalization.

This study aimed to provide important data when using
two devices by comparing FFs of two QNFT devices, i.e.,
TSI PortaCcount® and SIBATA MT®.

regimens before modification) and modified (requires only four exercise
regimens after modification) protocols were performed. As a pass/fail
criterion, full facepieces should have >500, while half masks and FFRs
should have >100 to gain a pass status.

Results
Consistency between the two devices

Table 4. Statistics summary along with ANSI

Table 1. Contingency table from ANSI (2010)

Failed PortaCount®  Passed PortaCount®

Result (FF,,, < RFF) (FF,,.> RFF) requirements/recommendations by test protocols
Passed MT® st Respirator Sensitivity PVP* Specificity PVF® <2PP3
ass . . . . N . .
(FFy;y > RFF) A E scriptive statistics of FF's protocols LG
Failed MT® c b ] Orisinal N95 FFR 0.93 0.87 0.65  0.80 0.61
(FFy; < RFF) Table 3. Comparisons of GM and GSD of the FFs f || Half mask 1.00 1.00 098 080 088
. rotoco.
“RFF(OSHA): Half mask 100, full facepiece 500 between two devices by test protocols (N = 50) . Full mask — 1.00 1.00 — —
Test protocol Respirator MT® PortaCount®  P-value Modified NO95 FFR 0.94 0.86 0.67 0.83 0.64
Table 2. Test statistics from ANSI (2010) Original N95 FFR 36 (4.19) 47 (3.54)  0.3840 —— Half mask 1.00 1.00 0.96 0.67 0.78
- . Level of | Half mask 2290(8.12) 6256 (8.95)  0.0211 Full mask - 1.00 0.98 - =
Statistics Equation Value 4 protocol ANSI requirement/
GrélREnEN (8 exercises) Full facepicce 9624 (2.71) 21642 (1.57)  <.0001 4 3 2095 2095 2050 2050  >0.70
. +C >0.95 Mandat recommendation
[Lesgsensiivity e ) - andatory Modified N95 FFR 32(3.98) 49 (3.48) 0.1027 2PVP, predictive value of a pass; "PVF, predictive value of a fail
L vellne of) B/(A +B) >0.95 Advised protocol Half mask 1176 (9.52) 3104 (12.00)  0.0434 Full mask is not calculated because the cell value is zero.
a pass (PVP) = (4 exercises) Full facepiece 7131 (2.66) 28452 (2.06)  <.0001
Test specificity B/(B + D) >0.50 Advised
Predictive value of .
a fail (PVF) C/(C+D) >0.50 Advised
. Discussion and Conclusion
L (P2 — Py
Kappa statistics a ° P b; >0.7 Recommended

9P, =(B+C)(A+B+C+D)

As Table 3 and Fig 1 showed, the FFs of MT® were lower than
Y= [(A+B)(B+D)+(C+D)(A+CNA + B +C+ D) Nos rianar motoco o g ertaco those of PortaCount® in all masks, which agreed with the results

- of previous studies. This occurs because the aerosol counting

L - methods of the two devices are different. MT® can only count
N95 Original Protocol 3" ,/7 §” )ﬁ aerosols greater than approximately 0.3 pm (>0.5 pm in N95 test);

(8 exercises)

2% i ' S however, PortaCount® can broadly count up to 20—100 nm or
b ° more. Thus, the number of particles outside the mask, the
L L . 4 = = = — e

FuFasr

»
:"‘L- ° 3' . . e T = denominator of FF, is much higher in PortaCount® measurements
B n . . than in MT® measurements.

o ° R ) . Half Original Protocol Half Modified Protocol . .

g = '.. o o.® . v=08soax+2208 e 18 exaralss (4 exercises) Half masks and full facepieces with large FFs demonstrated very
4

high consistency between the two devices; thus, the pass/fail by
MT® would be almost the same as that by PortaCount®.

= For the N95 mask, the sensitivity between the two devices (the
degree to which Portcount® is determined to fail and MT® also
failed) was very close to the 0.95 value required by ANSI
(original protocol 0.93 vs. modified protocol 0.94), which was

" g ! 5 R?=0.6023 _— F#
0 50 100 150 200 250 P o

MT® FFs /‘ -

N95 Modified Protocol
(4 exercises)

Full Original Protocol Full Modified Protocol

o, @ exercises) - (exercises) unlikely to be a major problem.
£ 20 T R —] . o When the cutoff values of MT® FFs of 75, 76, and 77 were
5 1" o 8 - 7‘—‘——"—/ e ;;ﬁ adjusted to PortaCount® FF of 100, the consistency statistics were
g f o == £ _— almost the same. Ultimately, the sensitivity was 0.96, satisfying
5 o °;§“jg"§;;§7‘m - - the mandatory value of >0.95, and the PVP was 0.94, almost the
) same as >0.95. Both specificity and PVF are satisfied.
o - o B B DT o Consequently, it is reasonable to set MT® FF of 75 as the value
i e - corresponding to PortaCount® FF of 100. The study suggests that
Fig. 1. Comparison of the FFs of respirator- the pass criterion for N95 FFR by MT® should be 75.
Fig. 2. Correlation of FFs for N95 FFR betwe type devices and protocol according to rank

en two devices by protocols. order.



SHINHAN
UNIVERSITY

Mask wearing time and changes in microbic
Hoyeong Jang, Huiju Kim, Sua Shim, Sungwook Park, YOUNG-IL KWON, Hye

College of Biomedical Laboratory Science, Shinhan University

I. Background

Although the use of masks has increased due to the global coronavirus
disease 2019 (COVID-19) pandemic, the repeated and long-term use of
masks has become an important health problem.

The reuse of masks leads to contamination, which increases the risk of
adverse health effects.

This study aimed to assess the increase in the growth of
microorganisms inside the masks with extended wearing time.

II. Methods

This study used N95 and KF94 masks, and blood and chocolate agars
were used as culture mediums. (Fig 1, Fig2)

A total of 25 participants (9 men and 16 women) were asked to wear
masks for different amounts of time: less than 2h, 2-4 h, and 4-6h.

A questionnaire was used to assess mask change cycle and wearing
time.

Fig 2. Blood and Chocolate Agar

e The masks used by the participants were inoculated and incubated in a
culture medium to measure the number of bacterial colonies formed
(colony-forming unit [CFU]). (Fig 3, Fig 4)

e Changes in microbial growth were analyzed through staining and
microscopy.

:

Fig 4. Microbial Incubation

Fig 3. Microbial Inoculation

¢ Data were analyzed using SPSS system ver. 20(IBM SPSS Inc. USA).

. Results

Table 1. Result of survey

Classification (N=25) N(%)*

Gender Male 9(36.0)
Female 16(64.0)

Age >20 5(20.0)
20-29 16(64.0)

30-39 3(12.0)

40-49 1(4.0)

50< 0(0.0)

Environment office worker 5(20.0)
multiple-use facilities worker 5(20.0)

school-student 5(20.0)

Outpatient 5(20.0)
. Clab 5200
Exchanging interval of mask once a day 13(52.0)
1 time/2~3 days 9(36.0)

aperiodically 3(12.0)

Wear time per day <2 0(0.0)
22~<4 1(4.0)

24~<6 0(0.0)

>6~<8 1(4.0)

>8~<10 5(20.0)

>10 18(72.0)

*: Number of response (%)

* One (4%) participant wore a mask for less than 4 h, one (4%) for 4-8 h,
and 23 (92%) participants for more than 8 h.

Table 2. Microbial status by environment (N=150)

Office Multiple School Outpatient C.lab pt

CFU/plate*  75.3(86.6)  1524(1256) 94.8(1082)  443(541)  351.599.9) 000

*: Colony Forming Unit/plate in Arithmetic mean(SD)
pt: p-value was calculated by ANOVA(Duncan post hoc)
N= 25 participants x 3 type of time x 2 media

* Masks from those working in hospital laboratories who talked more
with patients had more bacteria inside the mask compared with other
participants.

Table 3. Bacterial contamination after mask wearing (N=150)

CFU/plate*
< 2hr < 4hr < 6hr Pt
Office 69.9(85.5) 87.0(103.0) 69.1(77.5) 0.880
Multiple 121.1(118.7) 186.1(144.4) 149.9(116.2) 0.527
School 76.0(110.6) 66.7(67.2) 141.8(131.2) 0.246
Outpatient 54.3(38.8) 66.2(7.1) 12.5(14.4) 0.061
Clab 291.3(141.2) 398.2(5.6) 365.1(74.3) 0.044

*: Colony Forming Unit/plate in Arithmetic mean(SD)
pt: p-value was calculated by ANOVA(Duncan post hoc)
N= 25 participants x 3 type of time x 2 media
* The number of bacteria increased with wearing time and significantly
correlated with laboratory results (P=0.044), followed by the outpatient
environment (P=0.061).

IV. Conclusion

* The number of bacteria increased with mask-wearing time. In particular,
there was a significant difference in the number of bacteria after more
than 4 h of use.

e The inside of the mask had a warm temperature and humid
environment suitable for the growth of microorganisms due to mouth
breathing, and increased after more than 4 h of use.

* This study suggestss the importance of promoting awareness of
changing masks for safety use.

ISPy S 4 r el
W Snimuny

% The Korean Socwty for Respirstory Pratection



SHINHAN
UNIVERSITY

Differences in fit of N95 respirators by

Huiju Kim, Sua Shim, Hoyeong Jang, Sungwook Park, Hyekyung

College of Biomedical Laboratory Science, Shinhan University

I. Background

* Following the prolonged coronavirus disease 2019 (COVID-19)
pandemic, wearing respirators has become important.

* Leakage may occur when a respirator does not fit the size of the face
when worn. This greatly decreases the effectiveness of a respirator,
leaving it vulnerable to exposure to infectious diseases.

e Therefore, this study aimed to investigate the differences in N95
respirators fit by face size.

II. Methods

* The face length and width of 50 participants (male, n = 25; female, n =
25) of various age groups were measured using sliding and spreading
calipers. (Fig 1)

* As no test panel is available in Korea, cells—1-3, 4-7, and 8-10 were
classified as small, medium, and large, respectively, compared with the
internationally recognized United States (US) National Institute for
Occupational Safety and Health (NIOSH) test panel.

e This study used the N95 respirator. (D Co., Ltd. Korea) (Fig 2)

Fig 1. Sliding caliper, Spreading caliper Fig 2. N95 respirator

e The Occupational Safety and Health Administration (OSHA) new
protocol (4 exercises) fit factors (FFs) were calculated using Portacount
Pro+° (model 8038, TSI, U.S). (Fig 3, Fig 4)

* Pass/fail criteria for determining were set to fit factor (FF) 100.

* Data were analyzed using the t-test using Statistical Package for the
Social Sciences (SPSS) ver. 20 (IBM SPSS Inc. USA).

Fig 3. Portacount Pro+®
(model 8038, TSI, U.S)

Fig 4. Exercise for Fit test

M. Results

There were 16 people in the small category, 32 in the medium category,
and 2 in the large category, but 2 were excluded from the analysis.
There were a few samples; thus, this was not statistically significant.
(Table 1, Fig 5)

Table 1. NIOSH classification by face size

(e]]] Face category Size(Cells) N
1 6
P Small 13 4
3 5
4 14
5 g 2
6 Medium 4-7 4
7 12
8 0
9 Large 8-10 2
10 0
Outlier 1
Total 50
1345 1465
1385 -
#9 #10
L]
1285 #6 . -
_ L)
E #7
E o | Sl £
£ (o o
S 1185 e v
S ol ® .
8 83 P, o4 N
&
1085 - Cad #5
° L] = )
2 . #2
%85 &
1205 1325 1445 1585
Face Width(mm) Fig 5. NIOSH panel for 50

participants

The small size mean FF was 110.88, which was significantly higher than
that of the medium 74.31 (P=0.083). (Table 2)

Table 2. Mean status for Fit Factor by the modified protocol

Face size
Small 110.88 16 . 0.083
Medium 74.31 32 : )

In the fit test with one respirator (N95), the small category showed a
higher pass rate than the medium category, but there was no
significant difference (P=0.404). (Table 3)

Table 3. N95 Pass/Fail rate by face size

Face size P-value
Small 16 7 (43.75) 9 (56.25) 0404
Medium 32 10 (31.25) 22 (68.75) :

IV. Conclusion

* The experimental respirator available in one size had a higher FF for the

small faces than for the medium faces.

* The results of this study showed that wearing a respirator with the right

face size is essential to prevent various infectious diseases.

* A Korean face panel that can replace the NIOSH panel should be

developed to study the adhesion.
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Correlation of fit factor in two inspec
devices according to differences in me
Sua Shim, Hoyeong Jang, Huiju Kim, , Hyekyung Seo*

College of Biomedical Laboratory Science, Shinhan University

I. Background

* In South Korea, many individuals complain of leakage
as wearing a mask has become mandatory owing to
the corona virus 2019 (COVID-19) pandemic.

* The International Standards Organization(ISO)
recommends that workers undergo a fit test to minimize
leakage. In this study, the correlation of the fit factor (FF)
was studied using different condensation nuclei counter
(CNC) and optical particle counter (OPC) methods

II. Methods

* A total of 50 university students (25 males and 25
females) regardless of age, excluding those with lung
diseases who could not wear masks, underwent a fit
test using Portacount Pro+°(model 8038, TSI, U.S)
(CNC method) and MT*® (model 05U, SIBATA, Japan)
(OPC method).

Fig 1. Portacount Pro+°(model 8038, TSI, U.S) Fig 2. Portacount Pro+°(model 8038, TSI, U.S)

* For the participants mask, a total of three masks were
used:

A full facepiece (6800 full facepiece reusable respirator

6800, 3M, USA), half facepiece (half facepiece 7502, 3M,

USA), and N95 mask (Dobu 201 N95, Dobu Life Tech Co.,

Ltd.) were used.

Fig 4. Half Facepiece 7502
Silicone-Medium, 3M

Fig 3. Full Facepiece
Reusable Respirator 6800-
Medium, 3M

DOBU LIFE TECH Co., Ltd.

* A probe plugged into the respirator was connected to a
Teflon tube in a Y-shape, and FF was calculated using
both CNC and OPC methods. The correlation between
the two devices was analyzed using interclass
correlation coefficient (ICCs).

Fig 5. DOBU MASK 201 N95,

Fig 6. Fit tester connected Y-shaped Teflon tube Fig 7. Fit test

ImI. Results

* The level of agreement between the CNC and OPC
methods was high for the full and half facepieces.
(half facepiece 1CCs=0.88).

Full Protocol 8 Half Protocol 8

oo (8 exercises) i (8 exercises)

Rank Order

Table 2. Half face mask protocol 8

Table 1. Full face mask protocol 8

* In contrast, for the N95 mask, the level of agreement
between the two methods was low compared with
that for the full and half facepieces.

(Protocol 8 ICCs=0.76/Protocol 4 ICCs=0.65).

N95 Protocol 8
0 Ng5 Protocol 4
(8 exercises) (4 exercises)
)

/ o

»
Rank Order

sy
o Poscaunio prov

Table 4. N95 mask protocol 4

Table 3. N95 mask protocol 8

* Looking at the graphs of all masks showing FF values,
it can be seen that the OPC method devices have
lower FF values than CNC method devices, which can
be attributed to the difference between the CNC
method and OPC method coefficient methods.

IV. Conclusion

* According to the results of this study, the adhesion test
of the N95 mask showed that the correlation
coefficient ICC value indicating the reliability between
the two measuring devices was 0.76 for protocol 8 and
0.65 for protocol 4.

* Therefore, it seems necessary to discuss whether
protocol 8 and protocol 4 differ according to the
method of the device.
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Changes in filtration efficiency accord
to mask wearing time
SungWook Park, Hoyeong Jang, Huiju Kim, Sua Shim, YOUNG-IL KWON, H

College of Biomedical Laboratory Science, Shinhan University

I. Background

Mask wearing has become mandatory owing to the
coronavirus disease 2019 (COVID-19) pandemic. To
prevent the spread of COVID-19, quarantine
authorities recommend wearing health-care face
masks (N95, KF94, and KF80) rather than dental or
cotton masks.

Talking during work causes to increased secretion of
saliva and airflow. As a result, the filtration efficiency
would subsequently decrease from 95.4%.

Therefore, this study assessed changes in the filtration
efficiency of masks according to increasing in mask
wearing time

IO. Methods

SIS

Figure 1. Filtration Efficiency

Figure 2. Using Mask

Filter tester 8130A, TSI, USA (Office)

A total of 45 participants were recruited from the
general public workers in multiple facilities, school
environments, and office environments without age
and sex restrictions.

KF94 (Dobu Life Tech Co., Ltd.) was used in this study,
and filtration efficiency was measured after wearing
three masks provided at work for 2, 4, and 6 h (Figure
2).

The filter tester (8130A, TSI, USA) using NaCl(0.4 pL)
was used to measure changes of filtration efficiency
according to the wearing time.

Analysis of variance (ANOVA) was conducted to
assess changes in filter efficiency over time.

III. Results
96.6 95.7

Office 96.2
Multiple 96.6 97.3 96.6 0.801

School 98.8 97.7 97.9

Table 1. Change of statistical value of filter efficiency according to each

time

* When looking at time-dependent values, no
statistically significant changes were observed (p>0.05,
Table 1).

98.76
99.00
98.00 97.30 97.2
96.65 96.74
97.00 96.1 cay 96.61
95.66

96.00

95.00

94.00

Office Multiple School

2hr B 4hr 6hr

Figure 3. Change of dust collection efficiency
value according to each time

* There was no changes in the measured values in the
office, multiple facilities or school environment(Figure
3).

IV. Conclusion

* After usage, the filtration efficiency slightly increased,
which may have been due to the clogging effects.

* All masks used in this study maintained the filtration
efficiency above the certification regulations.

*  When the numerical values were checked, it was
confirmed that there was no change in the mask filter
performance with the lapse of wearing time.

* Therefore, more follow-up studies considering several
variables are needed.
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Survival of Staphylococcus aureus and murine coronavirus

on face mask surfaces

Cheonghoon Lee'2, Sueun Choi?, Doseon Choi!, Sung Jae Jang?,
Sunglun Park'3, Yeram Yang?, Kiyoung Lee'2, GwangPyo Ko'?3, and Chungsik Yoon2*

1 Department of Environmental Health Sciences, Graduate School of Public Health, Seoul National University, Seoul, Republic of Korea
2 Institute of Health and Environment, Seoul National University, Seoul, Republic of Korea

3 N-Bio, Seoul National University, Seoul, Republic of Korea

ABSTRACT

Airborne pathogens contaminate surfaces of face masks via various transmission routes, including close-contact, droplet, and aerosol, which may serve as the fomite for pathogens. In
this study, we investigated survival of Staphylococcus aureus and murine coronavirus, the major SARS-CoV-2 surrogate, on face mask surfaces under various combinations of temperature
(10°C, 20°C, and 30°C) and relative humidity (RH; 20% and 80%). First, S. aureus or murine coronavirus were inoculated onto test coupons (5 x 5 cm), which were prepared using outer
layer materials and meltblown filter materials of two non-medical face masks (Korea Filter 94 and surgical) or two control fibers which were composed of cotton and nylon.
Microorganisms were recovered from coupons in various time points (0, 1, 3, 12, 24, and 72 h) and quantified by plate counting for S. aureus or plaque assay for murine coronavirus. Our
results indicated that RH is the primary factor for survival of microorganisms on coupons. Over 1.5-log reduction of both microorganisms on most of coupons was occurred within 24 h in
the high RH condition (80%) with various temperature conditions. Types of test materials did not affect survival of test microorganisms significantly. We also analyzed survival data using
the linear model and the Weibull model and confirmed that the Weibull model is suitable to predict survival of both microorganisms in terms of goodness of fit. Our results suggest that
pathogens may remain on surfaces of face masks in the long-term with the low RH condition. Therefore, storing face masks over 24 h in high RH condition could be the effective method
for controlling additional transmission of pathogens before disposal.

INTRODUCTION RESULTS

Face mask is recommended as the effective
measure for preventing airborne infection via
aerosols contaminated with pathogens.

Surfaces of face masks can be contaminated with
airborne pathogens via droplets or aerosols, which
may serve as major fomites.

We investigated i) survival of Staphylococcus
aureus (S. aureus) and murine coronavirus, the
major SARS-CoV-2 surrogate, on face mask
surfaces under various temperature and relative
humidity (RH) conditions and suggested ii) the
best mathematical model for predicting survival
of test microorganisms.

Cotton

Nylon

10°C, 20% 10°C, 80%

20°C, 80%

%Wi

30°C, 80%

MATERIALS AND METHODS

Methods: Standard methods (1ISO20743 and KS K
0693) with modification

Coupons (5 cmx5 c¢m) (n=3)
- Outer layers (surfaces) and meltblown filters:

KF94 (Dobu Life Tech) and surgical (Yuhan-Kimberly) masks

- Control fiber materials: cotton and nylon

Microorganisms: S. aureus (ATCC 6538),

murine coronavirus (ATCC VR-764)

Test conditions (temperature and RH):
6 combinations (10°C, 20%; 20°C, 20%;
30°C, 20%; 10°C, 80%; 20°C, 80%; 30°C, 80%)

Time points:0h,1h,3h,12h,24 h,72h
Test procedure (Fig. 1)

=

Quantification

Fig. 1 The experimental flow of this study.

Applied mathematical models
- Linear model
- Weibull model

Survival data analysis: Prism 9 (GraphPad Software)
R software (R Core Team, 2021)

DISCUSSION & USIONS

Fig 2. Survival of S. aureus on test coupon materials under various
combinations of temperature and RH. Six types of test materials were
applied (Abb. SurgicalOut: outer layer of surgical face mask, SurgicalFilter:
meltblown filter of surgical face mask, KF940ut: outer layer of KF94 face
mask, KF94Filter: meltblown filter of KF94 face mask). Error bars indicate
standard deviations.

Fig 3. Survival of S. aureus on various types of test coupon materials. Six
combinations of temperature and RH conditions were applied. Error bars
indicate standard deviations. See fig. 2 for abbreviation of test materials.

10°C, 20%

Cotton

10°C, 80%

30°C, 20%

Fig 4. Survival of murine coronavirus on test coupon materials under
various combinations of temperature and RH. Six types of test materials
were applied. Error bars indicate standard deviations. . See fig. 2 for
abbreviation of test materials.

Fig 5. Survival of murine coronavirus on various types of test coupon
materials. Six combinations of temperature and RH conditions were applied.
Error bars indicate standard deviations. . See fig. 2 for abbreviation of test
materials.

(A) Linear model (8) Weibull model

RH 20%/S. aureus RH 20%/murine coronavirus RH 20%/5. aureus RH 20%/murine coronavirus

RH is the primary environmental factor for
survival of test microorganisms on face mask
surfaces.

Types of test materials did not affect survival of
test microorganisms significantly. However,
further study using other pathogens should be
performed for sufficient understanding.

The non-linear Weibull distribution showed
better prediction for survival of pathogens on face
mask surfaces.

Storing face masks over 24 h in high RH condition
could be effective to control additional
transmission of pathogens from face masks
before disposal.

occurred.

R2=0.4387 !i i R2=0.6695 I R=0.5714 bt R?=0.7663 Fig 6 Survival
| T D-value=ag.shi | 3| Il | D-value=27.2h | | D-value=46h | !! : Dwvalue=57h o e dictions for test

! i ] t . microorganisms under

H i 13 different RH conditions
Kl ' ) using two mathematical

- - 4 | models. D-values

RH 80%/S. aureus RH 80%/murine coronavirus RH80%/S. qureus RH 80%/murine coronavirus indicate the time (hour)
L% R?=0.3915 L R2=0.4659 | R%=0.5727 L R?=0.6506 when 90% reduction of
i ; Dvalues2.7h | § || e mestannii | . } f D-value=2.5 h y || D-value=2.0h | test microorganism was
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I. BACKGROUND II. RESULT

v sixtol 7&, KA7|, i3t SO wHE X7 5 yn O[AF 2 B[ QU 5y O]} Of Table 2. Comparison of two instruments

Fit Factor Ambient aerosol number(#)
Ol2Z3lEl X2 H|LO| EHOEF AKH(Health Care Workers, HCWs)Of| 4| NG OpC NG Opc
Mean 85.2 69.7 13700 13202
£l 2 oI}, Std. Deviation 69.7 537 6226 83138
L Median 69.0 525 11510 1040.5
v HFO|R OOj2E2 HCWsS| 1 3 MEE e &= 282 N95 OtA3 & 95 % Cl 65.3-105.5 463-766 12144-1549.0  1083.7-1565.7
. . L P-value* 0.06 0.73
2 Ar83%t0l 2 g87|§ EZsta AUCt 1ccs' 082 079
v O|BQIS0| 8% OfAT AL UXto| (2} WK ZHE o] Sata 4= QICt P-value was calculated by t-test(Levene's) 'ICCs: Intraclass Correlation Coefficient(p>0.05)
N=50(CNC & OPC each)
v RS 20lst= £ YH| I A Y D2l Angt siAlol e F=tet 7
E 50| MAIElo] AR fomz HHUME ofzf Yo WHED U HHO| v ERETALA § e & Gl 2 2l YRHambient aerosol) (p=073)2 HH
ot 2(p=006)2] 22 SH 0|7} SACHE 2)
v et 2 glps Ukt A"l AHE AFESID Qs 2|7t M2 o2 £ | v elR X0l et FH| 7 M2 =S SWEBAFICOZ S48 Zat 242}
(A2 )2 MESD ST E Q[ QAIAo} WANS AN WISy 2 St 0.82 % 0792 &2 Y& (consistency)S LIEHHACHE 2).
Table 3. Correlation between Fit Factor and ambient aerosol number
Pass mean(SD) e Fail mean(SD) r
Fit Factor 167.3(34.6) 39.1(30.1)
]I M ETH o DS CNC. amblent aerosol 1360.8(752.8) B 1375.2(549.5) 012
. Fit Factor 131.6(33.2) 33.6(29.3)
OPC " Ambient aerosol 102176740 %47 14363(8926)  O1°
*Pearson correlation coefficient of between Fit Factor and ambient aerosol(#)
N=50((CNC & OPC each)
v 2 AKX CHEIO| ZD2S AAISHO] L 2+ M OE 5SS R ESHRCHE
FU A7 oigtol SnE2S AAlstol EU 2 258% & 5082 FRACHE 1) Figure 2. Materials
v NIOSHO| OtA3 7|% F42 2 ohBe 0f3tA N95 215 H B(DOBU MASK € € w .
[ [
201 N95, DOBU LIFE TECH Co,, Ltd. Korea)2 AF23HACHIH 1). E E ’
= | By
v'29 CFR 1910. 134. Appendix A0 FA|E AlE BRHOR 47tX| S2S st ‘_; g o
2 SO ol AREE AZHS 5 28 29X HCL g g = -
[ i e
© © 02 00"
v & YA 2= (Overall Fit Factor) 40| 100 O &Y AL UXt0| &El HOZ FHCf = P B
Ko D | eeeenene
v OPC(Optical Particle Counting) 24 £7&7[Ql & SIBATA At MT Al2|== 37| = = o
_ < <
S UZE X0l 2 OoIME LAISto] YAt 3717t 0.3 ym F2 0.5 pmO| & <f HlW

Rank Order (ailed)

o 2 Yxtel detdE Assts Aotk ad ).

=3 1)
Z=7X7|0l 0|= TSIA} Portacount Al

. . Ol H A 174 LY OIX} 7} Al S BB 2 XiH| 2 A
v CNC(Condensation Nuclear Counting) &4 v LA (Fit Facton)@ Al et U YURF 2 dBEE A8 20t OPC YHIZ
a|=L 27| =0 Exfste QUK BHO| O|AZRT A[2S ZHIAH Z7|7} 3% A2 qolst At (correlation coefficient=0.47)2 &£ U CHE 3)
X SO T2 oA SZo| UoLtA EleO AHX QAXE ZEAH T QAISIO v CNCO| &2 YXRt0f M2 &2 QoL OPC FH|= Algetd W Xt 7t =
of Mz 04 a|
A==st= J2|0|Ch et Z=A7F QIA5E7] o2 AR 0.02~1 pm B2 UE PN GSA 7 HACHAY 2)
EHAXE A2 7hssichad 1). Table 4. Comparison of CNC, and OPC based on ambient aerosol
CNC OPC
v et £ AY FHl= 371 § YAE AFdtes A2 SYSHR| 2 £F WA0AM Pass Fail Pass Fail
o min 635.0 609.0 368.0 3430
AtO|7} QUCH 2|2t Q|2 7| oA N95 OpAT WXRFEE H™HE 42 0| F max 33320 2418.0 1976.0 4036.0
X2 =2 Algsi] oloo ol ! Aol C2 BlAtA =S median 11340 11510 8330 10835
SHIE F2 MEoHL ASBE 22 YXKambient aerosol) 0| M2 FHISS 95 % Cl 635.0-2646.0 674.0-2353.7 3680-1877.0  3736-35354
Hlmgl,c}iq. N(%) 18(36%) 32(64%) 14(28%) 36(72%)
Ambient aerosol(#) N=50(CNC & OPC each)

v AEEAM 2 SPSS system ver.20(IBM SPSS Inc USA)2 AHESHRALE
VO] T 7| BT Q2|9 25| AlO|(IRB: INJE 20 21-04-017-003)2 EIF5HRUCH v OPC HH|Z H&st LR 772 368-1976 particles 0|0 & Zf(median)2 833

oz rfmg icles O|5HOJ A 25T
Figure 1. Materials o2 JE & 2000 particles O|SHO| Al S5t HUCHE 4).
T‘ —

\

IV. CONCLUSION

vEd F20M FEE £ Y| BAYS2 ZA| RUAKXIT FH|ZH B[O A A
& 290 AULE
@ v CNC EFH|o| UEAIY 4382 OPC 20t =u1 XA+ /U2 Aldetd
YRp0 Mt URH S BB WK YU
Table 1. General characteristics of study participants " .
Xt ol kb MASE 742 15174 OIXFAQL AtTpO|= 7oz HM
i B i v OPC HH|2 URAHO| MBS P AHEY Y5t 4BUE RO2 245
Male 25(50.0) ALt
Gender Female 25(50.0)
20> 1(20) v YR 2710] Chet dEd2 =olX| PUC B2 Hi0|00|2E 0 20| X2 ¢
20< 45(90.0) o, I o
Age 30< 4(80) o =EE= QB2E0M XF A El= F FH[of thst & A7t dast
* Number of participants(%) ct
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