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How to Align Manufacturing Workstations, If Feasible

Workers are within

six feet of one another,
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including at side-by-side
or facing workstations.

Good:

Workers are spaced at
least six feet apart, not
facing one another.
Another setup may

be used to achieve

similar distancing
between workers.

Partitions may need to be adjusted

Good: to integrate with the processing line
Physical barriers, such or other manufacturing equipment.
as partitions, separate

workers from each other. :: = = = =

Partition

il 0 @ o

&

For tasks performed in tandem with workers
across from one another, partitions can be

Good: ] positioned to protect workers while allowing
Physical barriers, such i the pass-through of materials.

as partitions, separate e o - e bartition
workers from each other, o = = =1 =1 =

including where workers i= = = = =

need to perform tasks in o (| BN

tandem across from one -

another.
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826 ZV MM R 243}
398 2 RIHE 24t
T-HIZ 243l/54)

308 SRIAMIE 245t
T-HZ B4sl/E4

1706 X4 MZ2| TLR7/8 A=
1707 g5 = Rled Q| [L-23 2Hdiat
Th17 MIZEQ| [L-17 2Haiat

Th17 M2 [L-17 ahAat

1710 P2 MZOA ER-a0f 28
GATA3 &Hd R
RZIHES A B MZOIA S-DNA 8| &7t

&Q
0jo
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22 H A

£ A7 skl oftt AAd A4 =8 AR B {84E TRt F=E 59
HESI ¥ Ae =22 R8I, A wirUS 242 f15) 7152 AOP B= 4
KES FAs1aL, 7F4Q1 KES AIA[51o] Al=-8- AOP g%k AlQTst et 35 tiAA el
M ARt 7124 =724 AOPE ol81t sietaZ o #ai4d B2 A& o=
OJFAoFE ZlolH, £ 79| =2 73 SRtad g Z2Ae] 2:37] Ag S 9%t
7|zAER 8ol 2 & 2 Aol
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AR 2 DL o] 8
NN ELESBEERNE

25 AU A7

slol=d AkZ2| B7I2 Qo &2 LARHoHE S7 ot
UE FHIOIC O|HY S(2020)9] 27101 2folH =i
5E7H20143~20184) Sfel2d S TISHE0
Ot Kot 1,636 & 78.3%(1,202%)7t LIFF=0
Ofet MSHASH, 22 AAIIA 69E & 130%OF)7t
TSFE=0f Ofet AIARIALR ZAKEIRCE,

Ol2fet slel=Ao| LR ofet HETHE Ofl4sh |
foiM= LR A=d H ALY YEE Wit AEsE

APAEIO| 70| QT O | Q0= ORI oS

FIF

GITLEHOIX} O[Z510 SletE | IS A=y BHE Lo Mkt =
C s AOJOLR I 710112y U= A R{In vito) T XSG AR AARIS GLP pFC=2
el ARASIEIAY S BE TE510 &80 H=UR IS MIMGHIALSIIC
. M2
FT o A0 AHF PGS o FA] Al AABHA] g A R s = &2 B4
Tas A trod SRS 29U 784l 52o& FHIoe dAgRREE 52 o]get
w22 o T HRage] Ye e 5 SRS Hol sk ol

Ag@gelA = sshed F& 9 gEgSo
AOH ARag Afsfier 21 mjRAet 5ol doid
& o, 3EkEA AHU S7F2 QI T Al
XH ol 76kl = FATleTek: o HA] 520200
Aol SJsbd FE 59 7H20148~20184)
SEIEA FE wES0] 9Jgt AfsiAt 15367
% 783%(1,20278)7+ mjEHZ ] <fet Ao,
T AFLAFG R 699 S 13.0%(9%8)7t

TR0 O ARIAFYARR AR QI
ol2|gt st o] n RS ot A%
oS o] aiils o A=A E FAlg
HBE WA= AlAES] Zi4lo] g7
71200 AARPAE A AT H(Olo} ‘Aol =
E7IE o83t 943 AoE8AIES 20109714
417 319 ot FToll= F3otA] G
]

qlor, E7le] W 247} Qo] W xo

A (In vitro) TF A=A AlF A iE‘g}’%
AT 2FHEET8HGLP) &
A& A}o]| A /\}QQ 1 9l slshER o] mE
A= BEE A&t X*%}OW Yt A 3 o]
siske] % 2 mjRgzo] ofet ARIAIHS
gotal, TeE R ﬁﬂﬂa 915t A91o]
SEHAAE " A+ 7
AAISIZAL 51
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2 9JFollA= OBCD Al87Ie]==1RI(OECD
TG 439)" ¥ Y73 7sHITA] A2020-463
Jo A AAIBIAL Y= 6712 QA m R S
SkinFthic™ RHE &g Z-ga10] AJA2] o 212
3 A 5301

AFEARE SRR 55 Y W75 T
HHE o ShEH) ol Wk AR 55 168215
A AZRAO] 1005 opdelar, T 214
= AV ARV} gl =S T = eIl
o, GLP 9] T A=2A4 AIFAIAE] 155
ol FEAARZA el SOP)E 7iEet & ojo]
et QAT E] <A AJE 9 AJEEL | o

AT AT B

oo

GLP 2% AIHAIAH 75

SkinEthic™ RHE Q14| =R 2d-S o83t
A\ vitro) B A=A AJSS GLP £Z0 2
3Y317] 9I5t] SOP 552 7Hdsiict. ZH2o]
SOP WH&-2 th&t 2t

(1) SOP-RT-001 I]EL X|24 A|SHSEI0| EM E101

T A=, QA REE, MTT assayof] thet
&0l F9 9 Aol A= Am 9 71718
BRSO, AT = o) A Q1 HAIRF MTT
2 ER1 HARE 7Issioint k= Al
Thsto] TP 9 MTT SR ERI7IEA](SOP-
IRT-001-F01) 7} E3=]o] it

1) OECD TG 439 : Test Guideline No. 439 In Vitro Skin Irritation:
Reconstructed Human Epidermis Test Method(2020.6.26.)

2) SIStE 20| ALt 2t 78 [HE] ofsSE0| AlEEE XI6E
2GS IS0 273t A 2| TIE XSEAIEQIMII 2D HAIE)
(2020.11.3.)

3) DEpiSkin™(SM), @EpiDerm™ SIT(EPI-200),
@®@SkinEthic™ RHE, @LabCyte EPI-MODEL24 SIT,
®epiCS®, ®Skin+°

0

(2) SOP-IRT-002 QM= DS 0 |235HI|E X|=2A]

NESE
SHAE AW et Bol5 HolSHAL,

A1 24| MTT stock solution A 9 <3

l.n

(3) SOP-IRT-003 QA DS 0|25t T X124

Ao 3

Ao AREE]= 80191 WEREAIARAIZHETS),
FA G H(SMM), AFHTA(SCM), T4
A2 EAPC) 2 SAHAHREZNgC)oN HHsh
golstglal, QA m R 9 vjokeno] Hakx
2 38717k AL Day 1)2] =38 EA% ARLDay
2)9] =8 Aat 9 A4A(Day 492 3 das
715190t 7R Al Hetsto] RRIA R
A471ZA|(SOP-IRT-003-F01), A|FEZ A=,
Al 9 FHfeF 71EX](SOP-IRT-003-F02), MTT
4 715 X(SOP-RT-003-F03) 7 F =3H=]o] Qict.

(4) SOP-IRT-004 ‘Mt S MTT 2H2Hd AREZE)
HEAIE
H]%C’P‘—*. %—Q%%ngivmg), H]‘E‘
SLENSMTT) A dj2o] digt o
HOBIAT, TGS 2 A0 BN
MTT &2 2 AldEde BAAIE
C1p3

AT MIT 8

(5) SOP-IRT-006 QTIPS 0|23 K12
Ajgio] Zat B
T S L AAEE AR AR, RO
AEAES AR A3, AJ99) e 2 1R

A= g1 71essiin
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QUM THS O|2SHXIQ| DI XISHA I
(1) SkinEthic™ RHE 20| &3 T A|S
SkinEthic™ RHE Z€l9] 7|5 zjadA 2

ST 3Q1S 93] SOP-IRT-0020] W ¥ %

ASS A A3 [#1]3} Z0] OFCD TG 439
SHIF TSI TAf| A FA5= GHS 5+

SECE e

[(E1] B AR 21t

oitH = TR Ep] CAS No. MIZMES(%) AMEZI GHS 25z
1 SANx=xE DPBS - 100 £ 10.52 HIX= -
2 =EL Isopropanol 67-63-0 88.46 +2.60 HIX= T2 Q| (HIX=)
3 =L Heptyl butyrate 5870-93-9 72.36£0.70 HIX= (ﬂEﬁHg?—;tg-IE- 3)
4 =2E3 Hexyl salicylate 6259-76-3 65.17+£392  HX=Z (*.jE_.H:rio;E—_rlg—lE— 3)
5  =3E4 Cyclamen aldehyde 103-95-7  1.25:028° A= TE2 (R )
6  =¥UE5 1-bromohexane 111-25-1  2.80+0.86 = 2 (X=)
7 =86 Potassium hydroxide (5% $8%) 1310-58-3 0.79+0.23" 13 AN )
8 =7 Heptanal 111-71-7  -120+247" X3 T2 2 (R=)
9 =8 Naphthalene acetic acid 86-87-3 82.33+1545 H|X}= T& 9 HIX=)
10 =39 Methyl stearate 112-61-8  93.73+6.12 HIXt= T2 Q| (H|IX=)
11 =BZ10  1-methyl-3-phenyl-1- piperazine 5271-27-2 2.88+0.072"  X=2 &2 (X=)
12 IYUEEH SDS (5% 424 - 1.42 £0.79 A= -

TMTT SR 2 ol T 219 29

) MESEe| LR XSYAI-
shgRlo] e ARG EEARE ATt Al
%05 100 opdelal, vt HAVY = A4
A2 gl 4 § 18R EE
A=A 235(3-Heptanone, 4-Heptanone™} ECHA
REACH ®RM ol&E4 238(4-Hydroxybutyl
acrylate, Antimony sulfide)e A17gs1o] 2 A-LoflA]

R SOPol w424 AT B S ATalsic

NS Tiie AT (3210} Zo]
AEAYEEO] 210~4470%= H5 50% olste],
BEZBASDY} 18015t0]e, AFAYRAL B
wEsig o TR A B GHS TR AN/
nR A 78 )2 sl

[(E2] NS IIF XIS Al 22

ofH = sIetEY CAS No. MEMES(%) A@Z2 GHS 25Zu
1 SAHRER DPBS - 100 £ 10.20 HIX= -
2 ANEEZENM 3-Heptanone 106-35-4  2.73+1.05 =3 &2 (K=)
3 ANEEE2 4-Hydroxybutyl acrylate 2478-10-6  2.10+0.37 = A ONS))
4 ANEH2E3 4-Heptanone 123-19-3  3.83+0.56 NS 2 (M=)
5 AysT4 Antimony sulfide 1345-04-6  44.70+177° X=F TE2R )
6 UME2SE SDS (5% =224 - 2.80+0.20 =2 -

" ey
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I, ZE % Yl

xH
QA2 A (SkinEthic™ RHER o]-85t AA12|(In vitro) T A543 AIFAIAES GLP
FFE0 3 FE510] A21g S BEstIAF SOP 558 7Hdst A, 7 SOPel| wet SkinEthic™
RHE 2E3 &85l0] AL AIRGEGHE AFEE 10390 5 f6 2 a7t A=
5= Efoto] A3 AJEER 45(3-Heptanone, 4-Heptanone, 4-Hydroxybutyl acrylate,
Antimony sulfide)ell thet TF- A= Algl= AAISHIH:

SkinEthic™ RHE I919] <% A|8ZA3H= OECD 71ol=21R1 -5olA 785K GHS E-7-27et
YHBIA AIAEE 452 BT DR A=A B4 W=

2 ATE S5l 15E AIFAAEE EEoto] U A QA wRASkS AAIF o= i3t
T2 SRR QU ARAAS] o 75 Aetelr] fiste] QUA| W REEZ o83t
A (In vitro) T A= AT thek GLP 152 FSeEN A9 GLP A=<

sz, s Aol et A= =E SHEsk= Zlo] Bask: E3E SR wR s B7HE

FloiAs BF A ARE AAE a7t glou s QAR Es: o83t AA9|(n vitro)

|7 BAVG AR of| thgt GLP 915 48 A& ARSI

+ AollA] ARS8 SkinFthic™ RHE 229 739 =2lofx] AYabgo] wla} I214192 Qls}o]

TSl ARt Al BlEo] TSI, Tl & 25 HakARgo] 7Rss13ih TS

F|o]l ZfollA 7idE KeraSkin™ 2o] OFCD TG 439(2021.06.14)01 Z3gof] uha}

ARE 9 Blgo] 87]2 0 2 ZhAetal, Bt 9 ARgo] -golslA| E|Qirh wehi R Aok

SkinEthic™ RHE Z2Z o]83}0] 7t SOP g & i ARANe] Z2EZ+S Higsio]

ARAEE A A v Azt EiR <, AIFEE] A0 AR i 9 AIFEE A9 & rt
B1%]9] F 5-& 5goHH KeraSkin™ 2@ 0183t GLP 52 mi A=A Alglo| 715 Aoz 5l
AEE 00

* Protocol for in vitro skin irritation test with a 3D-reconstructed human skin model, ik
KeraSkin™(AIZCIQIZOFHTIZL2A, 2021) .
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=59| QoS siQIUME FHE12] /AR Ehl(ead
across) F W 2 &0t KH)H7ISHL UL
A

AN
olX|2t 242 54, 8585 =gz S0 Het 8=

L

XiZo| Shey} WOSICH E5t, HRASREL)2
712t S0t A Ljol| MIZ5101 A LY 8 HEiS 0fA
2 Q7| 0] O]9 PRSI X401 1717} TSI},

-
2AgS QoY TS ot BR N2S 6
[m}

l. M2

49 fe 22 Foole0 oJat
Qo] 2| B4 Wt 54 Solee)
S0] Uehts 9% 97, sRHEo] ne
&9 gegHst A2 o8 4 glon,

Hp7to] Wt faf/de] thE 4= Aok E3E a3
=Y oot F&ol29] FA ST
w1 Gofdo] Debd 4= Slrk 349 fald
Bk FAIZCR ofw] dY A8 & IgEL
U= F&IEEC] A8E= 7 e /A
H2(read across) - W &5t Sk
SHAIEE, o] F WL S8l E A
Sl =7t YA o] &EIL WIEA| HHAAS
TR = A, 5Y 35S 233 SIRFEA
3t FE A=Tt Qs B9 E8o] 4] =
A, Y A% 7HarE] e a43RER
g HHALE 28 o o Eadh, teAd

w5olEe] Beole 29 &5l FHi/He

.
s Rk TRt SO IS B 5

k. 2 YA 47 FHE ASIE(NCM)} 2,
U 7 d FUES] oot ABKER, 2fE o2
HiE|gjollA] 2lE ol Rt 7P 8% A
A= 5 PR LA ok Es], 2713e] a4
FE2QN o3 AA] F=Ae] A A= NMC7}
Wo| &#A 9lom, 20184 71Eo 2 7Hg HW
H|59 o3 AA|skaL UL FFoll= 11
AR HEo] T 7K A 0= oyt opA|4,
A== AR gE, YA, 91t ZUES:
ofn] E/do] & AA Q= EZo)7] wiZol 1
AR&Egol| H]glolo] Ake] A%
20| A=, o|& Igt
e sfjofd Ao g wetE T
ol g 7H| 322 /Read acro
&l AE7FE I AN 5=
T A7 436 Rt A
A71=3L ok NMCE &5 11 Ak o
2 Z0E diEE 2525t IER
LA AESE P18l A8 Bk
QIst A7t W ast B2 wTo] ZdAolA
T8 1 E A= U B FFe

i3

1

T
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. LS

47 SIS HNS

NMCE YA, g7t e} 242} 8:1:19]

HlEg 49 282 ARSI AlgEd9
A2 314 ofoj2F A 7] (solid aerosol
generator, SAG 410, Topas GmbH, Germany)s
ARESIAAL, A E FAHG m)E ARSI
LE3Ee 9 U AT EY S5dHolA
ZRQINZZEZF7|(SKC, AirChek XR-5000, USA)}
25 mm glass fiber filterS: 0185107 =20 33]
ol Zsto] Y A% Ge FAE T 4

AkFsISin AEEE S YRR A=
= E(cascade impactor, Model-135 Mini
MOUDITM Impactor, MSP Co., Minnesota, USAYS

ol:g5t0] 7t ieE 57| HeFRS YA B (mass

median aerodynamic diameter, MMAD) &

7|5t H A geometric standard deviation,
GSD)E &QIstqirt. AIFE4Y] =52 fs}é
6A7E 2 59, 427F AAEL) AP EE
EGHAAEA(Specific Pathogen Free, SPF)
Sprague-Dawley(SD) HE(ras A8 1, F
775800 dg=sted oF 15U7ke) et HAT RS

7R % oF 87T 22 ARSI, Al
TS U A7 i, AT, 05 mg/m),

FHE2, 1 me/m) B TEE(T3, 2 meg/m)2
TSI, DAET, A 2, AR
274, Goyaka AL, FOPSKs) AL 54 0

=
K9P B, P15 2, 71BN LA A
4, 2Agelohd 24 e o) 3RS Sl

(T3] 3 =125 A

Lung histology of rats stained with hematoxylin—eosin(x200). Lung tissues of NMC-inhaled rats

showed aggregation of alveolar macrophage(asterisk) and infiltration of inflammatory cells(arrows) or

inflammation(arrow head) in alveoli and interstitial areas.
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- 1gHSO

ol

L 9 I8V B AFFEE 9 Bolgt Sk At Hlo] VI KR A5 Pt
UTSAFS TAER] ookt AJ7|7E B9 A=k Wz 2yesta AA At
USESA 2 A ST Zah-Refet wsk= =R T105 mg/m), T2(1 mg/m’) ¥ T3(2 mg/m’)
ookT, AIFEA o5t JFoE IHEE Aol HEAAIE -3 (@veolar macrophage
AEAF W) Folis) 9l FolrgslskA Hsl= aggregation), B AR He{inflammatory cell
SRIFA] ottt 7153 57 Avt ¥ 0] infiltration), 7FIA) B35 (interstitial inflammation)2h
ot 377 ERIE I A A HHO] 7R AFAvAo] T L ] A BAAT,
Ao B Axt Ho] £4do] ERIEI) 2 ol uet-lfe kA HaER=ZE ERIs15it:

[EE1] 7| 2EXH ZAY etz Zat

Parameter Control T1(0.5 mg/m?®) T2(1 mg/m?3) T3(2 mg/m?3)
Male

TP(g/dL) 0.02140.0081(3) 0.065+0.0206(3)" 0.097+0.0160(3)" 0.105+0.0232(3)"
LB(g/dL) 0.000+0.0000(3) 0.000£0.0000(3) 0.008+0.0133(3) 0.000£0.0000(3)
LDH(IU/L) 58.3+3.89(3) 484.7+159.06(3) 1105.1+287.68(3)" 1677.4%189.72(3)"
Female

TP(g/dL) 0.02940.0142(5) 0.103+0.0349(5)" 0.124+0.0385(5)" 0.103+0.0173(5)"
LB(g/dL) 0.000+0.0000(5) 0.001+0.0009(5) 0.001£0.0027(5) 0.000£0.0009(5)
LDH(IU/L) 69.5+8.74(5) 810.0+259.35(5) 1452.1+367.70(5)" 1698.74163.77(5)"

" Significant at the 0.05 level ™ Significant at the 0.01 level

[2212) 21z FxhRlers A7

Lung histology of rats stained with hematoxylin—eosin(x200). Lung tissues of NMC-inhaled rats
showed aggregation of alveolar macrophage(asterisk) and infiltration of inflammatory cells(arrows) or
inflammation(arrow head) in alveoli and interstitial areas.
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[(H2] =2 o) 2=t 24z

Group Nickel Cobalt Manganese Lithium

Control 0.00£0.00(3) 0.03£0.05(3) 0.00£0.00(3) 0.00£0.00(3)
T 2.86£2.61(3) 0.34%0.09(3) 0.88£1.18(3) 0.00£0.00(3)
T2 9.05+1.83(3) 0.6120.09(3) 0.6420.52(3) 0.00£0.00(3)
T3 11.55+1.68(3)" 0.94+0.14(3)° 0.69+0.30(3)" 0.00£0.00(3)

Unit=ug/g  Significant at the 0.05 level

7R H ZAR O] AYotera] A Al wo] 2AY S A4S 55 28Y HHEEY
EAANE A HAGTTE E(lowest observed adverse effect concentration, LOAEC)>
0.5 mg/m’ 2 WA, HE ALt AAEA B 242 BRI glof, 2 A|g 9]
LE35EoAE FAEEE gle A0 WGt £ AlFoA grld Ak AIFEE
W71 AT TERHD)e] UL = = T71= FHI1E 7| wheol] Aol 2851542 o
A EE0] Ao} vlasto] HF9lo] B MAo] Ax= 2HE S A 0= wrE

£ 7= AT EEE ol8sto] NMCY 28Y U2 QI3 Hlof) »A 4= 9= Fold<
ERISHIT, 5459 F8%F QAP E 4= Q= ) W 32 FEE AlSsisith 5] 23]
U M2 52 Ao E G453k Bl A-85= 7H| e/ WA (read
across) HRONA 123fof & ARFES 1T 4 Q= S8 AEE AT 4 A

&

=l
5 L322 0] A1 E o5t o] Fjo B 110] Qo BA E in_vitro HAHT

éia

O
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AP A2 5 R FHEFAE SHE =0 3ok

IR WH|Y o] AP A e] A g} HRiste] 107H4] AFFAIE AP 3
g WA e 38l W2 orgolt.
= AT AR A 493} 5Yof| (EAET 2, AR ATt S AT E
FA= 6§J°ﬂ LA AR Eelo] e B9l A4A10] olde sl of g gt AT E HAL AT

At oAM= AEIAR 49 S3F A I 9 27 74 2ol e

=AlE J?ﬂ(4 0), AZHE P E5F oA AAES W§RH4.9), A9 Sz Qe
AR TSt Ak 2 JoR g TE(4.22), AR FOAS L AR e E fIet
A=A thSrEQH4.28), AAIAAFAIAS T o]l ThE 25 AR 2}“4101 E}% A AH4.29)
AZLEST U A AP At A (5.27) 59 W=

Y2 ARIPAEAAT T FRE A0l B7H=0] 10, FA e ﬁ*}%ﬁ Aol 7s ot

=
‘4

il

¢

HOMHIEI| SEHHIZIP|

< Z}50| QRIEE Soll ' ZAE TZLEA|CH QR T}
oHZDA AR DA MAHE AL RFE K20
AME 20| et PdS elokd 4= ABLIC
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