(&) 202113 @172 1K

HEE RO SEAIR CMA [
XokAdl O:I:r"
—1H O L.

LrETH N

QBB

UYUHE ALY







ARLE M

ARSI ORISR
XS

x5ty oI

MEY-=X2

-
AraxsoNy
C
PHBUTT @

UAAHEAA 2






2%

o471z 2021 01& ~ 20214 11&

® 3 21 CH0{ Organ-On-A - Chip, Microfluidic, OIMKA|, BH=EEY
o AFIHE H=ER0SEARY XA Hekd o4

1. e

AR 5482 2 dds=s A8oke As 7ITeR sl gl
o e o=t Mg AE|Fe] Ral, HBEAHolH, $1F Afel& <l
gt s Aol B2 of#wo] ot wEpA] FAES SGAR2 B2 seleds
Brtote o AlH R ARREI . e 24 A=t | ASE At
9] 71& HHOZ in vitro AsH U AE 75t B} vjdX 7 58 2
< AN ARE & oAl FEehal Sl olFet E4YHEE A2
HEo R g2 Fe AT ¢ S oo g% 24 YHeE2 A A9
SHt=dS B Ayl sAI Al o Ao A= dX SolHoli, H#
HE 7I8te]al, BEsha s RSt ot dlS=449 ForR 4
Bek A o] FAL glov YA oR RHERASA Bt HsiMe 2

o= wAl FAE AEsHA &t AZste= #ehd 7]l
o g Zds| AtE gl AT WHE olF

Row FAstEo] Qltt. WA o R pAoA H ulo]3E A7]9] I
A&t BIMIFAIE ALSHA Alofsh= B AH-E™ “Lab-On-A- Chip”
olgt1 % 3} 1239 Microfluidicss ME F£H], ¥he 2, A& 9 A=

Wi, 25 0 AZ 8o 2L &S 99S Fushn otk olgat o2



(ﬂ%—‘?—@%@*l@ CHRIAEE Hed 2+

Ql5te] Organ - On - A - Chips(OOAC)9l i3t 3H4lo] 7= 9lch® OOACE
thorst 31, JESH 9 Q8 st Boks Agsta Qlol” A AA =Y
A "10Y AE7]&"E shuE MAEo] 9o ¥ OOACE AFEE mdo]
o d &2 ArEA”
wteba], B At HEREEGAIES thASH] ste] OOAC 71€9
‘?—.ﬂi%i}—% ZApsto] Al AESH wrio] dist vl IHE =ogoz
il =

BAE dAIAEH o

~N
_?l‘.
£
rlI.
1o
4
£
Jlﬂ

- SoEE 2R H BEA O] S AAZIAAR(GHS)
. 9% Nstsl2 AT AE(REACH)
» CLP(Classification, Labelling, Packaging) 7%

O

o
2 7 F3Fo] 7 A /H 7ol st
ARE ARt drEEo=E4 AFZHEE NOAEL = LOAELS A=



o
o

=1
7:?1_

o
o}

O 3}

—

(0]

)
N~

Bo
=
B
Gyl

el

Hr

=749 IH

L=
T

7 Z7olA teht

Ed =2 ¥

)
o}

O 3}

1 (dermal) &4

A

HY (Epigenetic Alterations)

0

Hr
B

0

~
Hr

~

~

el

Hr

Br
Bl

el

Hr

.

el

Hr
.ﬁo

Hr

—

=Z0

0

Hr

__O_H

el

Hr

el

o

=4

- obzyg



umsosaNy oA

J_I.
[[OI
F_Q
1

<

iy

=
=

oX,

%

p I

)

do
i
ox,

O YA H7HRisk Assessment)

G314 &l(Harzard Identification)
« 8% -4 H7HDose - Response Assessment)

« =E%7HExposure Assessment)

« 9ol4d EASKHRisk Characterization)

O In vitro YrE-RAHAESAAAF L FHAl A+

EPAA(Buropean Partnership for Alternative Approaches to Animal
Testing)+= 20199 Blue Sky ¥a&FolA WHEFA=HAIEE B7I6H] 9
e == AHESHA ge AER S A2 Y7 SHE 4R TR dE
= AEAUH. oY EPAA HAET 7|8 o|YMEIE(A: SEURAT -1,
LRSS, EU - ToxRisk)= AAH Hd/4d B7HE 7idstr] s &4 2 AHF
g o R WA =4HAIE A=E 7|9ECE Read - AcrossE E@5H0] =
o that 71E0) A4E QPR BEAT. A B ATHEL BE A=
A2 PEse A8TeRA 54 U g4 B0 A B2 % 9
OT gk e AR YT S AgslEE Je 9 A 249 B
£ AAM o= ojssin S\2do} gt HA AANARE ¥R F5 AX
o el=7 AT E S 28 KA G AT Fe
Tt o]l "asit. dAl 159t B Read- Acrossv B2 oA
dzdon ABHACISH) U wE ARE EFRES F7idos pue

2 k. 7)o A2l Read - Across ¥ in silico7} 28514 &2 o

oZ:

o



489 & YAT FA o BL 2e] Wastt ol FFHOE BF A
Ho] nelgyl 22 in vivo A=l 715k g 7“401]*1 A7} A4 7|¥E 27
029 MO E ojojd Holth, X|AlW £ AHSHE oe} A g, o]5f @
B39 H41 53 Aj4o] o]Fold Zlolek. old] W3 AU AL W
H}Alo] 5]

El

il

E

Fgst(71d 7%, Al 7hsokal, A 7Rssta(Eloly S+ 2
< 9%) ¥she 23S BHo| F5t=R dh= Aol &Y, A 7
o g =% IE AAlstaL, @A ?FX*«] g 8 ASH x%au
el d ]

o] 8% Jlo® woditt, ol Al A7 AR E“H 7l~—°HX‘ - 3
Al < ¥°0]1 sfehEe] s Brtell ittt A82 il Aes

O "lAl §A4 Al2"S& 7]9ke] Organ - On - A - Chips

Microfluidic chip Oran - On - A - Chip(OOAC) 7H&] F23% A<
= At o|AY NI A AAFCRE ;S X 1o & ek 7l
E7} o]foiFtt. AA W2 OOACTH AASAL AxH ol glom, JAAE &
wrst7] olstel 7z &7 o] Hjdo] ALE] T 9lth OOACS] HE BExl 2 ub
< 7|EE 9 ol FFehy ¥ BT v 71 ¥ HEE #5510
"Human - On - A - Chip'& =+ Zo|t}

OOAC 7le2 H=A EHstE gSled w2 T o|FAw
Human - On - A - Chip °]&& 24st7]ol= obg] © 2 Wdo] 9%
Qltt. Polydimethylsiloxane(PDMS)= 71 2] AREEH+& Aj=o|A gk 2
HA = GFo] AW FeHET F47] 2o @lo] SA)%t
A S8 sk EHie] ¥ =4 IF2 S0 wEkA A
P A =g 2= Aol TR A= AR d AF4y H|Eo] 4
= H#AA OOACY FH T ARGl =20] A gdeu

o
T
A3t
Z o
80

<



umsoisaNY oA Nes o

AlZel L w717t #lflorettt. T2 vl F&2 ARl ZHssoF gt
g AIAE 7 840 B9 diEQ ARgS A3 HiAe] F AYE 2
715 Eookstth JorRE HEZ 3ot A5S Wolsto] thFdt At
=9 st ¥4 2 = QoA o A AlA7E Easit Be 7]

HE AE v siA = ayE 7P S8% A2 AV A 7
7t1E #5710l v SR AGE ARe AdsHol A9 o
of MEt. ol A2 AAle AMEY o leH, A7k W Fo Ees
. in vitroof|A] &R1E Hio|Q wiA7F BAY 58S &

= 921 OOACTt &Alsh= A%< HH ol 24
A el sid= o] Argre] IS A FARH Z8E 5= 9l 5

2 A= A9 Brjes] dHe R HHERSAHARS dAT & &
A= 7FF 754 = 7]€E Organ - On - A - Chips 7]1€9] ojsl] Z&AFSH
Aoltt. 22 7]1€<Ql Organ - On - A - Chips2 AFES] 23], A7] 4 A
A o] d==ol A=tz EAL mulel nq2slA A: X 76k A]
»goltt, @A Organ - On - A - Chips2 thFst A9 A7) 329} 7%
= Zdo] Ao | 127] A& A2 A4 & 9\13}. A2 dZdE 2
dS o]-gsto] AleF, W4l slekEd SO ditt 85 R Aol tisi B7t
Skl AT

QA AREL Sl 22 ®EAEE AARA Y X, 7E, AR B4
gs] wkdsthA] Xokal lom, U9 1 g Bt J54Rl 33 S
AAstA] HEotcy, 18y, uAgAl 7]1& 7]8Ee] Organ- On - A - Chip2
AT 719 BT &, vA &4 9 AYE TS EHT & SleE=E
Aok A3y 9 =4 B7h ol ARl 47t E 5 Atk A4



Organ—On—A—Chin HAlL A 71ee] 299 59 3
e 7HE B oty oFoh Bkl 2 /Al e 22 of
A ?@9}6}741 Aol o= glom A T3y sgS 55t

Tk 23 24 8 7|8 73 2k AT 2Ee S ]Ikt
@s} Tz, uA 84 2 32 715S 1Pes Eﬂ*c&t} oHA7HA = A
229 AFAt fF2 Aoyt 2+ A, # A, A A, g A, A%
2 o He Eoto] vA]l fA HolM gt Ik B7IE RARH A
AstHo] JloH #d A7 EF FUksk o

Body - On - A - Chipoll Ut} oA aehddo] lo] Fiate Zom
ORI}, SPFE, FEA P BrE Astet ", AN k&0 TE
T Z*}Wl HoH AME S o Qlom, AR Hio| AL 2 fJ3lgh

of
$A 259 22 59 P Yehe 9% B4 282 £ 9

AoE waEth Tevt 8% WG Wlolk ofy $xF oz wus
o Body—On—A—Ch1p°i FHO g AAZFroz = Aty =
AEHNFES Al olee U Ao uE

Mo Ji ok OR
re
—Ll
2
UT
T
_‘
¥0 o
ix)
K
rol
i)
a4
ot
o]
(@]
Q.
~<
O
=)
P
O
=h
o
flo
[-411'.
I
m

@A Body-On-A-Chip] @7 A%l 27A%E o3t 334
242 7457] giste] Burs] A7k AWE T Yk ol mlel A
WEY PO AZs 2 Aol A £ g clZo] =go] B 4 9

A At T AL 419 setEAe] SIS BRIst] g8 Be
522 Agalt AW A Ut ol2dt B2 olgdt AT uAA

Vii



2L ATASIAL Be AEHAS FEAYT 9o,
B2k Apolz qlste] Abgute] Tele] Hha) we ool Av|H glom,
o] B oleigol Utk AA AAHCR FBE o83t Lk B
Flolm, FA B2 AHGS Fola B4 718A AT WgoE Wsky Uk
‘;-_:[5_

ARG =4 AtollA H82 ERIsta 11 =4& EA43s = 4436l ol
3’4'X1 Ol‘ﬂr 20| ulFol= 27t AH M= Y FFol dsiA=

B9 & Z=Ho|t Bj2o] 2 Ao B2 k=5%hE HolE <l
fet Y1 Fst7|ol= B ojzf] dACE waEn. 182

Aol o]t vlAl-gAl AIAER 7]8ke] Organ - On - A - Chip
2 Aislsl £49] foldS ERlst= H Slof d&8E Eol=d &
= Aok ESE o]Eet foA IRl IAFCE AY T 5 S AL
o]#3st Organ-On - A - Chip9l Wt &8 A=
TAR=o] AF4Q1 TAlY B2 olsfrt aH .

F
)
l‘_>|i

0

{0
o L
2
N
[e)

(2
o =
JPH

o

i o

rEPmn{gEJlmrﬂer
_4m1,

N
- FE
e
(i,
_r;
[
4
ke

- ATAYA  FATARAATY AAAATH AU AFA
= B 042) 869. 8514

® F - mail seods@kosha.or.kr

viii



O

T =2

11

Bl
md
EE

23

o —

R

25

100

36

40

6. QU5HA TIHRisk ASSESSMENT) wrereererersmrsmrerinrisiinninae,

iX



. In vitro BIEEWRAZSMAIEO] E|Al AFSE o, 57
N R T 58
. Organ - On = A = Chips s 59
. Organ-0On-A-Chip &4 718 ¥ FL FAHQA e 61
. 0rgan -0n = A -Chip 7[& s, 64
) Organ_on_A_Chip _IC_Dl_éc:)I ................................................... 77
1) Creative BIOlabsg rrrssssssssssssesseerssssssmssssssssseesssssssssssssssssseesssssssssssse 77
2) EMUIGLE «reeererrrremmmmee e 83
3) ELVEFLOW «+rrrvvovvsrvveeeeessssssssssssisssssssssssesssssssssssossossssssssseesssssss 91
4) MINETAS creeeeeeeeeeee e 08
5) UIEIUIQlIX <---eroeeeeeeeeeessssssnssesssssseeenneeeeeeeemsssssssssesssssssemenneeeemsssssssssessessees 102

6) Tissue DynamiCS .............................................................................. ’|O6



SN HHAEE ME 2E

7) Altis BIOSYSIEMS wrerseeerressssessssssssssssssssissssssssssss s 107
S 112
Q) [N oo e e 115
10) HESPEIOS «++reressssrerssssssssssssss st 120
IV 7E=|E ............................................................... 125
E'J_'__E_gd ................................................................. 131

Xi



15
18
-19

25

28

45

I

0
1o

OF
X0
LHr
od
o[

A

E -3

H=gAl
H

-
r

o

i

(E 11-4)

t

(B 1I-5) =47|

=
T

2= chlordane X9

H At

St 4]

7t 220 °fg
(B 11-8) ADI = RfD REE ¢

49

(S

Xii



[ = 1] AHEAO] QBHA] T} -ooveerrereeireserimisieise s 40
Il - 2] Linearized Multistage Model « e, 46
||_3] HIEfotA ASHY| CHEE 2&F - HES TJ2HID cvovvvrvrrernennen 49
= A] BIR|OFEL SEF wrevvroreeeeeesssseesessssssssssssssses s 51

[| = B] LEETTE P e 54
Il = 1] DLM 7|8t ZF ZQF & JHZEE wrereerrerressrnesnnnisnnisnnie 65
[ = 2] T R JHEEED ceeererereieeeisisi s 66
Il -3] AR IS DEISH CFEE O|MSRA| AJAE] o, 68
[l = 4] AR 7|ZE S8 oo 70
If _5] b R] e 71
If —6] CEE A7 Bl AJAE] o 73
Il = 7] RE7| & RER[Q] REl AA o 75
Il —8] Z7|MII HTLO| DI SBF «evrerrrrerereresmressinsisii 76
Il - 9] Microengineered organs — 0N = Chips == 79

Il - 10] Improving microfluidics - based immunoassay by employing

advanced materlals and technlques ................................... 8"
I = 11] INCHIPI™ AERD coereeeeieeiee 113
I = 12] COMPLATE™ AFEI oeoeeemeieisiecei 114

Xiii












= =
2 9 ol A Aol AT WA o8 = AA ) ERAES
2 e 2

Wl TR of71S QIeh1010 Sjshe el b WGl B A4K) EA|g}
AejHon Lol WalE olsistel o a4g Tesont Gt sekRa
270]

)
i)
)

&
V5o BaAe A g Aol ARe W FHE sk 2
3} o] QHAEY} WY WAL oA BYEE A9t uk fEAT U
2E ARECR A= 4074 ol4ke] ket Wiyt Uth? 20199 BEAIE df
A FLHS A% 8 FEUHEPAA)C] ATt HAE2 M2 HT HH
o] M d/E= B7HE L YA HHERo|SAAR His] A5 EE3t
= A o] gtk A ¢ A+
E3t BEEROSAHAIFY] AHCIE, MER 7 H d4l& A5 A%
TA 8ol Ao E 9 AL o7 8<2lo] QUrh. W2 EopojA HHEE
of =gAFol ditt A5E W] fitke A2 AEF QA Al Hzvdof 9
E3ith= A 9ugit), ol REFOZ A2 JIHe S5 4 48
£27F =8)7] gzolth. AAFE/NE7IFH(OECD)] Qs &3] HAS H
SOl% X &2 in silico = in vitro 7|& HEOA EE Zlo] g7} o]F

w



| wmsoimaN tAARE ek

0x
re
1

. ]
o 5GAIE Wio] tdstal AgHHo g FAEIH.

2 M4 E+= AR (TTC)H Read - Across F W42 & &
=0 it gt oYM EEE A& 7Y M= d WHS AHES
o Read - Across?| 7|52 ook WS AT 53] PFH5H
ZFES gk AL TTCY? &t ofyzl ASRE thSAde sy 37t
(NGRA)E 9J5t ETfE nlagic}. ¥ o]& QI8 ICCR (International Cooperation
on Cosmetics Regulation)?] €7 1290 oJs] 314Zo] tst NGRAS]
AZo] A=}, &Y 27 YL BE Cosmetics Europe LRSS™
oA HEAE YO EU - ToxRisk Z2AEQ} FEH5}lo] Read - AcrosssS &
S & AYFEY A dHE Hele= 752 AYste b ARSET. @A &
A= =g &5 vwsty] Y3t iy S4H(POD)LE w2 Aoz d B2
AR 559 in vitro FE TS ARSI S5 QIth 1017 o] AL A&
SHA 43} Eo] FA= 829 $ASHE Aot o f8et =] ¢
SEQH. 174 @A in vitro POD+ &4 39 JAERY E4, T

2+ 5 ToxCast®t <> in vitro EHF] Aletd AEoHs Tt = s 7

I

%
o
ook
o

I U}, olek FHste] o, AL, oBA, FrHel it 24 Ak F
7] 2o Mz HfATdS] oA 242 Lol A =9 v US
FBoIA Y A, Al BAE E e A2 B, AR Edoly <



g 55 ®@ 999 Aol Holrt gon FEUFY FFHA GAl-
FET WY BARE BE, BHFH, A AE B9, A7 954
e GHH Zuo] e A4 el Bgsor gk

sletEae] A Bl AAEAS B Sldt A= Aguuel A
8 7R, 8, 4 % S48 Mk 271] A1t A ot 0ok

3. OMIFAl AlAHE

s}

A A28t (Microfluidics)2 nASAS AdslA zzely Aot
ot 9l 7|go|th. dEbA o g pAl~pHl mlo]3E F7]9] ES ARSI
HAFA (9~18 LS oA Alojol= o A= “Lab-On-A- Chip’
ojgtal gt}.1234 njolg 2 ZHH = AXgr Aol 231 A Heo| AA
A2 Alof AREEE, Alo] 7hHsd HE oo

sta 549 44 A]oia —"gi}j El]/\ﬂ_n_‘

k]




| wsmsoimAg AN ey o

NF71$'% St AYEIgeL?

N,
S
>,

fol

I~

oo
&

fijo

]

o

ol

N

fo
=

X

rE

A
N

N

™,

ox,

)

> o o
g o > AL &L o

g 3 &
g9] 7|52 Aot detoltt oA AlA|2] 7]s “gofet Helo digh
g9} ojsfjof & ofu|7} flow wEba ol oFE Y W =/ okt
A5 AdEo] At Azt sk AFshe 7 AEsty FAEAA B
= A7t = BE {UIAIE Aok in vivo Adolt A9 7|52 &
A, Az, ol gl fAReE 22 4 T2 5he o 4 84 AT A
& 9 F3of &%ttt "eba @9 in vivo ATE S5l BEeh A4

30,
£
[
4
v
(V)
',
>
[>
o
rlo
3
o)
— MK
A
r
BN
>
~
o
N
N
r.l
=
oz,
i
N
o
we,
A

A $74 890 geisty F4e A9 Folx] Holn £3
vivo 52 Rdo|A FZo] Bedith SEAHS Fo| Jo|2 g FZ
e Akl BASHA Bk, o u)ent SajF EAE Q) oFE A
Pe 9 wEE BES A8t AL TAS W Atk A4 AFo]
A Qlzk 2% g0l gt RAEE Hde AR 27 7150 $TE g
tg RAEe djZoz ojojd 4 kY 00ACE © W Asy nd
A28 AFstol ot e FEowE AAHU 00ACE AY



o]

-

=2 0|83 OOAC

HAlFA 7]

|

=
=

o

2
=

I A=stalA; sttt

ko]

Alge] diAl7FsAdel o

3

Eojm

s












I. 27ug |

r

ox flr rlo

N

AAPAE A A 1042 (A 7)) &5
R0 g Aotz Hio] w2t ZE2A A AFANE 42
4 =24 A&} F(olst “FoficlA = qtehe] Fsf
< wpstofof gt

AFARPAR A A|A] A1412(FSHIAY] 771 H All04xe] o
% SEANA AFANE dovl= erEd E =244 QA F(o]st
FolldA 2 giehe] foid - AEA8 £V HE 187
[(HE 18] FoiUAY ol - A9 ER7l<

d 27 4 24019 =9): 13 =22 B4 237 E=

© 7]
L

oX,
o

O
Feka 1 Ang B —1 £ 4 o




QT

3t

o]

ook

°

]

| wsmsoimAg AN ey o

™ Bk < Mo L " T N &
ol N < ol A == %0 < . blo
wooN e g wF = o X
<~ K N Be I T o
o e mo o ™ ‘ﬁuw_ L o
AN <y e Poow o
o <2 T R ﬁe B ojn o) T
T OBSe N 0N 0T o
,w JW mﬂ N — W_x RO QM XO 1
TF A ELCE 7o 4 -
? T o= oK e N T oMo [
M I o’ 0 [ o o 2
o0 oF - oF o H o
gicd or S ar 70 x° N
™o = X ool X r omo
1_10 ﬂ_AIO 7o ~ (== | 01_ u =)
- T oo ki °r T T oy
9 o= ol oy oF . o
4 % e o N5 70 oF & T
‘_mo Z‘._ ﬂl _.V_ U_.E ﬁ ﬂAlO ‘_,IAE o) Z.._ _,A .._ )
S o © — I oF NP oF
< = X &e %ﬂ oo, S — = %o
R e B g 2 T " =
F oo o Z2Xa LR Y R oz OF
o N Rogoo LN G
= k& = o) o & o Mw 7o A rE i
o ,..w_nlanv wmo Of ‘_g_v OT 1T_ — ,m U_K ) ﬂ./| wmo Oﬁﬂ__ —
PO RV lyeToaeg  w < B
E_L E._ G .,WAT O_U JoH _z_.E ‘ml _Il_ _I_H ! = ___lmww_ 5 O—o %o T WAT - ,_ll,,l
B ol w Ho T 4 o) T oF N = o y N W Wo o ox
= ﬂcﬂo _Hl ) JMO .q LIO .H——l 1_7AIO ‘mo 7AE T,0 n ﬁo TO _Hl .IT_ 1_ vA —l
Qo 1 = F A% or e K- o ) <0 ! O X
Jo° oA oo =T T ooy NN o N W w o N @ X oo N
T Eo O,._ m° XE = 1T_ O_H OL .mﬂ _“OE
T HHEAME Ry ogng o S8 ko HogH g
@Hd PO A ETT S WO M

o w2 5

o}

Git

[

ol e =& 7|E

7

71& A
F9 &A1

]

=
=

122 e
g7

[¢]

J1t 5

O

o

T

o

uiln

A 1063(

1=3]
H

2. ¥ A107%(

1.

12



’l,

d
L

]

=

71z
T 34

=

[e]

(]

Az 5 A=
o

‘l.

d
L

=

T

M| A 23R 2R (GHS)

3t

O

HAo &

o FELY A% 5 FA)l ot
o HBAY Az 5 s7ho] w2 Az

e}

o
ol
=

T

o

T

2R 745 Aolth 7t /mrtel 4

L= IR=
;x(":'!?__'l'l'

k=

3. ¥ AN172(

4. H A118X(

2) 3t

A

ol

o
ol

H

ST

EA
o

HSP7E Abee] 47 A et

Sis

o

NF

, AFeIA Y AR AE SR

EollM=

1

9

o
ar

&

el

X
o

QS
1)

13

Foluet, ofe] g7]o) A4 Bt ¢

iu|
LS

)==]
L

Q3 W)

=
K<)

Al

L
) .

!
H7 E

=

Q]
=

3
o



3 AFelAl

[¢]

o 9

=
=

otf, 19 =

-

4. BER71& 5 1% 2
Aol 7]

4.1. 78 1: AF

| wsmsoimAg AN ey o

i~
il
)

=n!

o

- Aol Al

Ko
o

{F

ol

o A

¢

o <

=
=

o 4

=
=

oto, 19 =

23, Ak

k3|
=

Al

Aol 7]23}

<
)

o}

ol

0

el

Hr

o

o S

)
o

A7

el

oA A

]]:Z

SO
=

7|E

[e]

Fol it o] TEL uhF

T—

Q‘I_
K

=]

T

204 -

1%

T—

1 E=

T

=]

L["L

]

QA EH F7] 9%

=

=

O.

43. 78 3:
ofE 27/&
A, ANA 9 A 24

SFA7]

oF
s

4@t

oj
Ho

=0

N

Al

LI

L

= Al5stH, o]

b

o Be A

zﬂL.
(o] R

R

et

LN

o

EJojof

14



g |

= 5740
15

= o

SX| ATt S= TIOIE

= M3

BHA

A

ol 7I1E

=
[Lm

ol QU7| T

[¢]

=

y O

IX SO0 2AH

Bo _awm ww T {F oo L
T < i H J ™ O =
By £ % L Z E Tak
=R h_%o e NJo TK my - = g ot
T Xjo ar mmro 75 7o Y _
OB WP o
T EYE PR A B 2188
I ) = Bo ~H QI S| b | o <
oo~ No W or I o | oF ST XN X =
N XV eH o 0% 70 Kl g | N W QW W] @
- S TR ~ o N | 0| Ho | Ho | 5| o
- o W Tl X B SLImH| AL AL AL Al Al
NN Rl Jlo hal) o W | R Slo | o | o o
T T @y X <0 Al 1818 8|
=~ o Al < o | D N
n T W oA o e = -
N A = o ay T - X I
NOH 2 R my BF i <0 Q| Q
~ ‘UI ~ o
—_— ! o =
- T W o ~ o — wtub E. S| S| R
N ~ | p| V|50
I BCH ~o S No o K W W
M = T X . N | H H | Ho
USRI ~0
.@. o = ay X T o RO
KO K 1_Ar_| =o %O O_ ‘__lnwﬂ Ire H_wl NE wr 2 = -
or Jor N = o B o= 5 N 2| o| <
IR e S N F|l o o S
T T g B0 WL <)E
T oF W e g O N = 2 28
=3¢} i o) —~ =
REPNgd e Ta M
< FEKEK o _Lif T T | 0| Sla
il N Sl SO S NG Sl L S -l RO | T g em g
< Mo e B I R Mo R oo RO D E M RO &
1 1 1 1 1 | | N .,w |_-_ 70 Hou_ml_ﬁl
o



| wsmsoimAg AN ey o

=0
e

)

Njo
bl

1)
—_—

FHOl =

Ly
) B

o 37 W 249 A% E
#lak7} Al

T

)
R

St FF= UEH, ol

Arroll A 2 At

-
1o

ot of2et i ol A

24H

3}

| o

of

T
Njo

1)

0
el

~a

Fopyzt, ofF 7)ol 43 Ho &

il AFoll A

a
[¢]

== ]
L

o 9]

==

Q3% ¥sk
=

=

o
Shol, 13] =

Al

a-

L
) .

7t
71 R 13 2
Aol 7]

g A7 E
J 718/ A 2H 9]

(o]

o

]

1k

A
4.1. 78 1: AFFoll

3.

KW
Ay
)

B

o

o

i
oj

—

16



g |

—_
IA
— ,_,Wo oF = No N Ko
T WM TG B A
T N Lu_ u_._.: oF fatle B 0
N of & — X o ] i H B
G o B T KB X TD i
by o KU ) A o — o B° = NJo — e
e PEEE T 2w o 0 i i
oo B W T T 5T S O -
) w o w T E ﬂo ) e
o m R A (g BH i
%Lfiﬂ%@mﬁ% T wmx%wo% a Z L
o < ke %o R E L o % 3
o8 wa O s , . oy T X X
< m_ R T 7T o7 Bo go & ~O o X0 A,t =y ~3
o_ﬁz_o1§35 o < e 5
I Bl cxief 0% &
i T N - TpEELY OB po o
ﬂ%%ﬂ%%ﬂnﬁ o ﬂuEMmW T Y KNIt
%_@/ﬂh7o%ﬂ %0 A—.ﬂmu_ﬂ%u. ) e
2R W do W oﬁ = W mo T * - 9 S = o
O_E‘UIOLO,O|O_E017roA ﬂ-_._ Mxﬂphwm m X Tn._,.#mM
R T gk =
,Eﬁaﬂﬂmﬁe_awﬂmmﬂ% W __M_.memuﬂn% - N oﬂAT
e o oo o T <% op R’ by IS "R Y No w R
EMeoer@u%_uorﬂrﬂ o mﬂu_ﬂﬂ%mowomwamﬂ o:__ﬂ|
dsiieia faf cifEe ST E
W ol & ol o T W wh o TrIFT Mo O Ry Mo X <
g B S T T R E
Ry sn I nE o T P BN O o & & T or o KXo
P %ﬂ%ojai R B R Lrp4E o
o) ﬂWU mﬂ ) ﬂWU _Z H_—nw_ ALO .m_MU o ~ U_—A 1:0 1__1_ _ ;OU ﬂ .m'.._
N ~X 8 ~ z_.o B/ ~ = o =° E_E ol
ﬂu%mﬂﬂwiS_ o HTﬂu&oﬂufoomu% E %o
E _X_.ﬁ g ! | : \ _ X N H_T_ E.:l
S

17

w AFO|A Q] u]u]at

1

) .

AA ®

3|
=S|

el



| wsmsoimAg AN ey o

oleist Wist B Qigo] QAIHQ WSt oAHE A Bt E4s
Hog ozt Aol gk AL

- 7 ol A7 sle A7l FT9 ¥t

- SR Fasia AFHA e HS WS

- =49 A7 Aol o8 FAT YEtdte AT 2AS, A
AqAe A&2 A 2A &=2)7t deH, &7 &M <

=]
7. AUFEE olgsiel AT AHOA Bold Aakel S12siel £78

TIEze el
&R =8 L 1 2E 2
47 (B15) mg/kg bw/d <10 10(==<100
A o
(E=/E7) mg/kg bw/d <20 20{(s=<200
JtA &9 (B1E) | ppmV/6h/d <50 50{sE <250
37| 2Y (L) mg/L/6h/d <0.2 0.2{(=s£<1.0
H 1| /O0AE /S 50l
i/ '(EAH—E/)E == 1 mlg/L/6h/d <0.02 0.02(=£<0.2

25h Oo|Ef7} =5t 2820 42 72 1 42! 1.058k<10%, #& 242! 1.058E<10%

Of

= &9 R

1. &3

AlAl F9 54& 4o £ e B2 d EREEE ERdke &Y
S Agsted ok ol APH oz Fgolut HgS AU 1A
o2 FER QI8 AU 1A Edo] 718 % H H2 SF|H2R {9
= udth. 391 =442 Sieheld, et H &4 Ee FRlo %t AFg
I 22 A4t 94 9% =

-_
[o0)



g |

A H A}

el aR (A AT 9

EZER 4

!

4 02l

~§-_‘[_

A Ageld FA%A Hs el o

o
=

3

%

=0l A1 9]

__Owu

o
il
ojp
%
<+
o

ojm

o7t a7E

Upepdt,

=
T(mPa-s)/Bx(g/cm’) = THHE(mm?/s)

dE(Kinematic viscosity)

A
&l

Ho

BT | BEITA
o w_zx %EE._IW_H
= S Ho X i
0 < o ﬂ_.o_CEE
< [mR | KME
ol o K BN N RK
W B gy

Jz | BEX
oy g MY

NIOo S RO oy T
RC ohu X0 =) o
Rl <2 — o

o« u op B4 o
ﬂ”mam _._.__HLH.__A.ﬂHOI
oykE o & | WG GS
< ol 2 R Eim_%
<Ko &1 & o a_ﬂnwm._lm
=« H M €

H ~ <0

O__._._._ u___lo
e y
™ — 0
ol o ol _
St Ol wal
on & o o
J 0
IH 0% Wl
Lo ou K
= 0/ i

0D 5 L
= 0 =
W_ufm_: %o_.

< T < &

=~ K & o

h A O b
- ot Kk - Ol

Az,

EARIRTL 3 - 13%f

=1 721 o, B=

2.

=
£5

AL7F 1374 Dj2Eel A

=

N

19



| wmsoisany oHARE Hes o7
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1. 20214 29 242, ECHAx= 20209% S2A53H7HDossier evaluation)
U EX 3 7HSubstance evaluation) JPAE-S T HSITE (REACH A54
2= Wd 2¢¥ 28Y7HA] SEAF ¥ E4E7 JPLFE HASHESE §)
2. 2020€ ECHA: % 19007}9] s}st2do] W7l oA AEsQC
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5. ECHA:= RACY] 943} 37 9] Sl &2 oA 8 {43l &
o] Annex VI (Harmonised classification and labelling for certain
hazardous substances)®] Z3std 5 222 CLP 4o A&stct iy
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(B 11-4) HEEGSHAR X2
Type Guidelines Endpoints
* 28 - day Oral Toxicity Study in Rodents (OECD
TG 407)
* Dermal Toxicity: 21/28 - day Study (rat, rabbit
Sub_acute | O guinea pig) (OECD TG 410) NOAEL or
* Inhalation Toxicity: 28 - Day Study in Rodents | LOAEL
(OECD TG 412)
* Often used as dose -range finding study for
subchronic studies.
* 90 - Day Oral Toxicity Study in Rodents (OECD
TG 408)
* 90 - Day Oral Toxicity Study in Non - Rodents
(OECD TG 409) *
* Dermal Toxicity: 90 - day Study (rat, rabbit or guinea
Subchornic | pig) (OECD TG 411) N(BSEIELN
* Inhalation Toxicity: 90 - day Study in Rodents
(OECD TG 413)
* Usually two species are used in 90d study.
* Critical for GHS classification and chemical risk
assessment.
* Chronic Toxicity Studies in Rodents (OECD TG
. 452) NOAEL or
Chronic . . - . .
* Combined Chronic Toxicity/Carcinogenicity LOAEL
Studies (OECD TG 453)
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Toxicant

Acute Toxicity

Chronic Toxic Effects

Ethanol

CNS depression

Liver cirrhosis

Arsenic

Gastrointestinal damage

Skin/liver cancer
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6. S5l MWIKRisk Assessment)

1)

ol

Fold(Harzard); dEFS vA= =49 9.

AMERisk); EF =& A4 RFolido] HAT TE.

fIsld B7HRisk assessment); 7914, == R A= 285k 4.
e T2l (Risk management); #Is14 B7F 2 AHS], BA 9 FA 4
A 1HE ARSI AA kS AlFsketa 7P AEg 44 RAE
Aefst= IH4.

2) AshA3=47r 24

40

The 4 Step Risk Assessment Process

Hazard Dose-Response
Identification Assessment
What health problems @ What are the health
are caused by the problems at different
pollutant? exposures?
Risk

Characterization
What is the extra risk of
health problems in the
Exposure exposed population?

Assessment

How much of thetrollutanl

are people exposed to during
a specific time period? How
many people are exposed?

[28 IO -1] A= {alid ot



I. 27ug |

3) 894 &Ql(Harzard Identification)

A #308 ele] S sfhEe] Al B FoHEe
A hAL WAISHA) eRethe g APESHAL s o] okt
gero s F2 Aol Gobtast et SEAY AR I
Mou}, A 2 | Sole Bl U DNA 249 7HsA4S Brbshe

g 23S @E A 2L in vitro WHY 7o) HEE ik {4 el
o mlgi= FEcH H4A= @A A" o8t WY vt in vitro
W2 ol8stal

olget M2 WY FEHLRZ(HFE) 7= E5 £ (USAR ¥
7IHro 2 girh. HiFE EEd 22 Q(SAR) W2 =45t 7|8 dekE
A2 M detEd Hoe OF ®e ootEd B3R 18she H =30]
Hot BE SEEES Be 54 AEEQIE His) AdY e+ glow,
AldE shetEd 9 AEXRIES 4t Aaes vE sekEd W W4 Sle
d= = H AHEE detEd HEo AEes 4

A Q7o) Atk wersjor o
@ ACEIAE BRE Al ol

2d (FRH G L SN

. Read-Across
°F 2000¥H-E ARSst U+= Foid AEe T OE FHE "2
Read - Across®]th. Read - Across= oF

=1 =
- A7 Read - Acrosse BASE et ditt 54 992 54
3}

Bt 2L £4/BEY FAEE FAYE St ool T shetE Ao
g ST $4/859 EAEE 2NN f3Ec ojd U

A B4 "o /oty " EdHE A|lZ3itt
- 4 Read - Across= St o]4te] gfetE4o Higt JHE AREoH
A= SetEZo] o' ARIAE FA3TUt. mebA] HFH Read -

¢

rJ
o>
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Fol4d &Rl tiet M= H 42 AOP(Adverse Outcome Pathways)

£ ARESHs Aotk AOPE= AdsE= e E oF 18 AFolA AR
Iz AS AY H29| HIE ¥

7Vot= in vitro WHOE FA4AY 9] o Hrgettt. AOP 7id2 1A E
g 54 HAEHTT = IAYH 54 &332, HTS) € 7|8 23& 4
ast7] 9t =g a2 A3

= AFE 24

E OE2 2L 8oE in vitroolAl in vivoZ 94t EE (QIVIVEE,
IATA(Integrated Testing Strategies and Integrated Approaches to Testing
and Assessment)2} A AREHTY

» 2 A=

HTS(High Throughput Screening) °|YAE|E+= 2004 NTP (National
Toxicology Program) B|ZA 9 21 Al7] 2EW|A /fdE 2 ZAA
o o] dFolth. HAEZR] =AY FE A= ARES 7|Re R
oh 28y o] FEHS W2 AP, 2 B8 2 F 7 4o YAE o
£o] Qit}. wEhA RAHESH EAREE ulQ WL L0 JletEA S HUlsH=
g At o2 AMGEHTE NTP= 24 A&t 9 AFY et 7| LAl

-
in vitro A8t B A E 7]¥t 243 BlR 7 55 RES SHAE AR
aL
[e]

AN = T
&2 E B w2 AT &t dF Z40M= 4 Y gt
=25 2 4 Yol Ao Al & & QY. i AW - 5013 Bl F

bl 71kolal, AEshd waE2 B4
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4 B7HE sl 229 fAeHE T

gt 27| AS AELTH(d: AXadE A=)
- in vivo &S T3] gt A& ZE NS =
EPA+ Virtual Embryo(v - Embryo ™)9} 22 "7H) 22| mdl'g 7t
Skaz Qlet. ol=’t /P9 iy AFEH Y2 spekEZo] gt I

= &= AlEFolASHL FEATF AR LS Eole Wl &
E AAFEU. E3 e Qe B7E fdsted o wE vt
AZ & Aot} upxgtog =Aeze] Q7 EF "H'mdo] k]
71 F). 3 7HA] o= "RITke] H Y Bt 71AA 9 ABeie AgS 1
sto] oFE AFYo] st AEE in vitro FL WS AF'oh=
"Lung - On - A - Chip"°|t}.

4) €%F - v3 H7HDose - Response Assessment)

S8l W7k PA 8% - Uk Woh AL ol WACA Sl 3
4 AYSRIT. TR Aol St 3 WA Aolo] BAZ 2T
th Quroz thgo] 27hd Fa o] Wasth

- BS AW SO R I S

- BE 8N AT S

gl AEFOR AP o ASHE AL WA Gy uy
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T I HRA=A SRtE 92 9 U de A=
gefA qlom ot Yol e HdstA| ¢

- ARy Rl A7 S IFol TASHA b= &F dA g 1]
wrow IHEn. & Ee A7 Ao ¥ A= HAA EF2 &
A AE Asstr] A8l A AleR Ut

- HA=Ee sl ¥t

o HSiA B 28 AIE E I

- BE g, s AR " AETH (9 HoldA)el At
84 B7HE AT 242 S FA weEk A T A4
o7 EFEH. A7 sEstE =282 A2 |(definite)o] A off

dFoFg(probable)o] AAY U 7FsSHpossible) A 2 E4 =

- AFEOA AEAE ERE 249 Yo ARkt 2 AE &
FolA o B2 & &FoE Q45| s 45k HEo] AREE.

27H 8 & &% A|Al= EPA(Environmental Protection Agency)2t
IARC(International Agency for Research on Cancer)”} It} EPAS}
IARC &7 Al&"2 vl FARIH.

- S Hside 24 B7t

EPAS] oF B7} dA= ofg A E F= 7|80 AREE SIS, =4 EL
A" 55 7|THATSDR) EPAS] Her=4 Hrto &3ttt 42 ot
Zo] 57§ 59| st sidE.
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o pics Sl v @517 (0] ESEOICD MU 27150l o)
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- ARl Ha we Am
Aol Ao FE3 SAL W] AgelA] dat Bhatolo] Qlut wAZ
B dslly Adolh Art BAH AFo] Ut giA Aol Y=
AT ATt 24
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A A B7HE BHA "ot AlolA et Vet EEE AFEH BF
s B A A B2 ESEEA| o RE AlEEE 24T
o ok EPA HAEZ fsi/4d B7HolA s8E =8 fIsiA B71 w2l
+ cancer slope factoro|t}. o|AL Eo3F1} HES Alo|Q] TAIE HFZ
o=F oSt &4 Fkolt}. cancer slope factor= 7iQlo] 70¢ &<t S}shHE
Ao =&%HH o] WS 7HsAd 9 At F4 X0t} cancer slope factor
= mg/kg/day2 HTIEHT}

- A3k oA ZE(LMS)

TR FEAY e I8 ARoA FA5t] AEF HsiE= A
St o AREET dRE2 A4 4 0 FojFeE A34= 7T

A

click to animate |

100| Linear extrapolation through
% zero threshold dose from upper
< 75| confidence level of lowest dose Dose-response
Q that caused cancer curve based on
< 50 actual test results
L]
T Zero ,,Ff
@ 25 thr;shuld }' Lowestdose that
= ose caused cancer
i _f.—".’J:.S.lD.QEJ

ol

Dose (log scale)
[23 1 -2] Linearized Multistage Model
o WAHE 98] A8 EE ThE muse thewt Ytk
- One - hit model> ¥oll= & st ©A7F a1 1709 BAF Aol Al
% ARG FEVTE AL AHSE B0l o]AL v BEAe
mdo|r},
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- Multi - hit model:Z A|Z7} HZE7] Hof of7] 45 2-go] €Qasirt
1 7Hg5te Hdo|t oA 7MY A2 E4ARl 1Yl F shyo|t.
- Probit model =&% 2T 5§ 2atof disf L9t B (Probit)
£ 718}l 7PYshs Rdoltt o ol
2 4 YAIE FrIeIE H8] RAEe AR ofAd 4 Utk
- Physiologically Based Pharmacokinetic(PBPK) Models2 2F538+
2 71742 A=E iste HFo SHSH. o] B2 FE ARt b
olE|E "R E st ¥t or ARRE I Ut
- Algy e v 2 At 2E FE
chlordane2 ¥4 &% WTEF 199 o AFF fd= 2dst= A=
g ioh o8 o A8 B RE2 oo ;oA AY = HReb Zo]
chlordane &% F3X|7} t+2t}.

N d
!

e,

flo

N

.
o,

oo

o

—|—4

)

d

ﬂ-‘

S S
s}

b

(o]

(E II-7) Cr¥st a7t R0 2t Al==LY chlordane SX2| Fd
23 SE(ug/L)

Probit 50

Multi - hit 2

Linearized mutistage 0.07

One - hit 0.03

PBPK e vlZH AET JE}A HoleE AT & U 1 A§H

T glek olAL BAY 4, BE, A 24 78 U AAS skt
ar 7Ee Al W LAY 22)e AYHE v O 1L 4
A MEES SHAY AATTHA: 2F E= AR, o3t BE =S w7l §
SL B g fARE A 89S =23 o AgHd
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(ﬂ%—‘?—@%’é*l@ CHRIAEE Hed 2+

= HEA s Bt

A o2 ADI(Acceptable Daily Intake) Axb= H[IAY F3S 7|6k
O & QoA 5l8EE W =& FFE Attt | A}d‘lﬂ At ADIE QI
A7t Folieh = WA B3 A7IZHLEHH o R ) & F & Sl o5
=49 Foltt. FHNOAEDS 8] g2 A& 5= AF* L
Aol Hag=Fol| AR ESAAGE Aot e 285t
A7E . EPA= ADI FHS Ot 5o v vty € dd %
of thgt o8 7Hsst A FEo R I ARRID)S AART vEIA2
ATSDRE H} = ZQERE MRLEA 93 £35S AAKITH ADI, RfD
T MRL AAb } He AEEQ 54 9T P R E FFA
Aot At F2Rgo|th AAMIo|A AbLgE 54 B30 o|27|7HA] o
&It o E S } e T A 5= SR Ydsiohar 7PgRi

= THdkE H7h

ADI, RfD E& MRLE Z3% uff NOAELL 3-8 753t Q1A =&of o
g Fd AAE AF5H] e S ARESAEY APE Ut

2

ﬂil

NOAEL(experimental dose)
Safety Factor(s)

NOAELE 0]&€3 4= 9L mj&= LOAELS RfD AAFE ¢Jsto] 0|83t 4
A

ADI(Auman dose)=

AT LOAELO] AMEE+= 7-‘]0_?_ 27} obA A7) ok

=ik 0.1~109] &
g AlFE AHESHAE flsld BIHEAE HolE Y A FES VIRt &
g4 o1 156}711% o}oo* by Hﬂ e fs AHEE &
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Noncarcinogen

6 S-urg A

Actual
threshold

Response —

RfD NOAEL LOAEL

Dose (mg/kg/day) —

[23 I -3] by o st 8 -HS 1T

919l 71388 NOAEL ¥ LOAELE A1¥35t= vddA] 5o o
vk 48 HolFE1 9tk NOAEL/LOAELY 7% wizsl =X

(FE I-H8) ADI E= RfD RS2 2I5h AI2E ESsHAM/orH oIX}

Y- SEAY/AH Xt
217t Tk 10%
SS0M AtEC=Z Qi 10%
Ot 0I5tQ] CIO[Ef AR 10%
NOAELELHA! LOAEL ARE 10x
OIXt =3 0.1-10x
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774 A= EPA = §F2 w=ok= Tt ARET. ADI = RID A
Al e 949 = Z-3 NOAEL B LOAELS Al&st= o] AL
H Ao wet g2t RIDE FE5H7] fItt IHbdQl 342 o2 ZTh
NOAEL or LOAEL
UF1xUF2x...
Aa7t EEASAY AT ¢ fIEE A8EHe

otxitt. RID A4t9 o= ofgfel Zh. LOAELC] 50 mg/kg/day<l oFitA
BE A7 EX] AFEE AT B0 AHgE ESAA 8212 QI ¥iEA
of gisf 10, & Aol sl 10, T4 =& w|gto] tfs 10, NOAEL thAl
LOAEL AR&el disl 10°]t.

50 mg/kg/day
10x10x10x10

H4AA FF Qo= RiD= 99 542 24T U8 Vx4 IF=

FEZD 4 Utk AEH 22 NOAEL 2 A W7ol AHgsh] 93l &
B d W7t

RfD=

s =LA A =

RfD= = 0.005 mg/kg/day

2 =48 dojg 2Ry 2WHPOD - 54 W7} W] tat 27} o)t
weiE P golHz B shE %S U 2AsHs o A8EY
o). et oleist Aauels A Yol FIE AT geF A, 8%
Z:]_]

2 B2 37)) e QAT JEAY 2 WAL Uk EF NOAELS
A ZLe -k THQ] B U et Bl YRS TeShA et

1980 el tiete = A& At #X|mta-8F(BMD) W2 NOAEL %
Hol B2 HAE st &5 A9 E 1140 E Q&S &F - ¥ I
A9l kS 13t T3 BMD 95% SHHAIESHA(BMDL)Y] 42 A+
o] F4E&, HME F7)E F4stA 4d¥st= PODE A3t EPAY
BMDS(Benchmark Dose Software)E Z§Fet AFR-AF Zgk& <l BMD &X
Edlo] Z20HZ A 4 A Holl Wt BMD= A AlA B2 9= 7]
oA AEist= Hio] Ao
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Extrapolation Range Observed Range

Response

BMDL

RID

—----1h"£-

NOAEL 1 [ OAEL

|

N
op  BMDL BMD
<«

(% = Response level as percent
Dose  or standard deviation units)

[O8 1T -4] HXO0=E 8%

= He 54 3] ot

5454 4 AYSE7IHATSDRZ & Yol B7He okA] AT
HjEkel =G AdA A B 7 &4hof digk F4 98 +=(MRL)
< EE3 MRLE &4 2 7|7 B¢ wo He 748 9do] gls 7t
540 B2 E-O] Higt 7Y 4 k& AR HoHT}: T B
T A2 A% MRLZ 54(14Y olsh, $7H15~364%) ¥ 3 (365¥

)
S,
o
S,
4
ol
i
ot
>
ox,

Zo 7HHA, 7 7HHAEENA o729 24 % NOAEL T4l
LOAEL Argol A&t RfDY AHL-e nprix g2, A Foix E3H44
Q019 ZL2 NOAEL ¥ LOAELE U0l MRLE E=3itt
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o Q4 Wk SgEc Al ot AW(HAE A4l E3E serE
Ao o)) AT HAS 19, 102, A7) 9 B4 59 585 A =2
olek Hag AT d *}%H—t— Wyle B34 298 A8 RID

. Z!%ﬂlc% uéﬂ

A &9 BF &E,E(PELs), YA AT(TLVs) & =HA
A 9 AFATANNIOSH) &2 (RELs)0] W= AT} 2A7gollA
HHEE = 222 Qls] A7) 2 FE AA] G £ 2
ot fxs7] Yol AHEEE B2 fgdoez Fdsith b Aaee
PELs, TLVs ¥ RELs2 %ot 9 ARS-HTH

ER A )
J

U= 10}

- 5E & A 8T oUER W
S8 U8 Ag &% SRR WglE oot Al &% SUts fE
o] AE @9 E= AE E’i A =49 oﬂoc}oﬂ E7ro] ugsits 1S

goz ek Ao FDAE AT £29 A &g ANl A
8% 5718 AN EPAE A}awr %4 HA W& 4830 A
5718 AdET dde) IR Mol 52 %o AT o 5 A
Bt 34 ABOR BoE A FRICIFAN E

weh). Sgskael 94 B/ke 180 AMgske A2 4ol A
71l A 150 Rt 7bg Bl £ AR TS Ashe A

A B7Fe] vpAe dAle A9 it 518 E SHolA A &
ot= Aol Azl /\P‘j}# @—’—0}~ F300M 249 =2 Bdd

E0l, 371 o1 87 &9 mg/m’ B fsigol &
Y 37 99 mg/L & flsigolth AAEAY A WA flsid =HA
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L cancer slope factor® 70 kg(dA9 H# AF)CE r1l 20 m’/d
(4219) B FUB) Ee 2 PE/ARR) B T AN Foke] A,

5) == % 7HExposure Assessment)

=/gstolM AR EE B2 "eEo] floW fEiE fittoltt k&0l ¢l
o 7 =4g0] At sheked 2= AEe YEHHA g7 dEll =&
Y7 Hsid B7F o S8 Aol et itk FAA =E
ik %219 olsf= oF 1980 olF A S7IHH. AE S0, A7l w=
AHIZF AIE B 7PE AR B HE X9 ekt g2 FAE A
du 371 =29 "FEd A% =7 SdEHT. 8 Lded2 ¥
=, BFA9 o5 3 &%, ==d /WALl E}E’r 4. 2R AlET

[

9 37 44% 2 44% ——i’\, hagk 7
2 A, S ], A0 B St e wE
_;'la_

=42 7H& AR 7HHE B 4F 2 JAd, F5 = FHCIA,
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“ Characterize the point of
exposure settingand
scenario

ﬂ Identify exposure pathways
Step 3 - Quantification of the exposure
« For example, mg of a chemical inhaled per kg of body weight per day.
Quantify the exposure

23 O-5] =&Y 2pd

=

Step 1 - Characterization of the point of exposure setting and exposure
scenario

» For example, a person using a specified cleaning product for a
specified task inside the home for 10 minutes at a time, three times a
week.

Step 2 - Identification of exposure pathways
« For example, indoor air or groundwater.
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Abstract

Vertebrates have traditionally been used to evaluate the systemic
effects of repeated exposure. However, the industry currently wants more
robust and human - relevant methods that do not use animals for toxicity
assessment. However, the industry currently wants more robust and
human - relevant methods that do not use animals for toxicity assessment.
Especially interest are the models developed using Organ-on-a -chip
technology. These Organ -on -a - chip models are systems that mimic the
in vivo microenvironment by combining engineering and biology. In
addition, since Organ-on-a-chip is a system that reproduces internal
conditions from the outside of the body, data generated through
Organ -on-a-chip are economical in terms of time and cost because
reliability is improved and can be processed at high throughput, And sice
Organ -on -a - chip does not use laboratory animals, it has the advantage
of being free from ethical issues. Such Organ -on -a - chip is thought to
be able to increase the predictive power in the evaluation of effects on
specific organs, such as the goal of repeated-dose toxicity studies.
However, it is thought that the dose -response evaluation is still
insufficient, so it is not possible to replace the one -to - one repeated - dose
toxicity test with the data generated from Organ-on-a-chip alone.
Therefore, as a result of reviewing Organ - on -a - chip from the viewpoints
of various fields, it is thought to be an effective tool for initial hazard
identification for industrial toxicity research, in order to accept and utilize
this in practice, | think that additional insightful research on regulatory

issues and cost implications is required.
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