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grok M (carcinogenicity) #&2
At & &a/Es N2482Z (serious eye damage/eye irritation) &1
dlet = &4/= N=H22 (serious eye damage/eye irritation) F=2A
Ol D2IM(skin sensitization) F&1
o8 2AH/XAN=24822 (skin corrosion/irritation) 7&2
£M A K60 A (hazardous to the aquatic environment) 24 F&1
£ SA KA (hazardous to the aquatic environment) 2t A
24 =4 (acute toxicity) 7 P25 (ATEMIX :4389.822<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3030.87<= 5000)
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Furandione polymer with phthalic anhydride, 3a,7a-
S1(ZHlY) hydro-isobenzofurandione, oxybisalkane(C=1~5)ol,
alkane(C=1~5)ol and alkylene(C=3~7) glycol

?-Butenedioic acid (2€)-, polymer with 1,2-
S1(ZHIY) ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol]
and 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione
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Oxybis(methy|-2, 1-ethanediyl) diacrylate
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17~27
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EAM (M SIS Talc(Containing no ashestos fibers)
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4,4'~(1-Methy lethy | idene)bisphenol polymer with
(chloromethy!)oxirane, 2-propenoate
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5~15

2-Propenoic acid 2-ethy|-2-[[(1-oxo—2-
propeny | Joxylmethy|]1-1,3-propanediy!| ester
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-

oxybisethanol, 1,2-ethanediol and propylene glycol

O =URE : U= &S
O ACGIHAE : Xtg 88

O d2std &8JI& + I8 o

ol

2) 2-Butenedioic acid (2E)-,
3a,4,7,7a-tetrahydro-1,3-isobenzofurandione

polymer with 1,2-ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol] and
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-

1,2-ethanediol and propylene glycol
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2,5-furandione, 2,2'-oxybis[ethanol] and
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2) 2-Butenedioic acid (2E)-,

3a,4,7,7a-tetrahydro-1,3-isobenzofurandione
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Z

O Os oy : Xz els
O ga4d
AHOIMEBHY - I2 g8
DBLSRIDA @ 2 8s
IARC : Xt& 88
OSHA : Xtz els
ACGIH @ Xt& els
NTP @ XtE Q8
EU CLP : Xt& S
O MAMIZ #HOol2Y @ g 9628
O MASH @ X2 el
O SEENFIISH(1E &) © Uz g3
O SEEARFISH(Bs &&) : Nz S
O &olwrold : Uz els
SANHA(HE-2,1-0EIQCIL)CIOIOLT 2 &t
O 24 =4
- &3 : LD50 3530 mg/kg Rat (OECD TG 401) (ECHA)
- A0 : LDb50 > 2000 mg/kg Rabbit (OECD TG 402, GLP) (ECHA)
- £¢ : Vapor LCO 0.001 mg/L 7 hr Rat No death GHS criteria not met (ECHA)
O I8 2A4 T= U240 E)E UHACE IR 2AL/N2H AE 210 22 201 oH=& (0ECD TG 404) (ECHA)
O det = 24 = N24 : ENE UAae=2 & 2=44/I=24 AlE 20 22 10l & (0ECD TG 405, GLP) (ECHA)
O &80 H2H : Uz 83
O LT 24 : DIRAE S22 O Walg AIE Z1 Hel-8e (0ECD TG 406, GLP) (ECHA)
O gy
ArHOMEAY - XE S
NELSRIA - AZ S
IARC @ Nt& 2
OSHA @ Xt& 8i2

ACGIH : Xt& 8l&
NTP @ Nt& 88
EUCLP : t& S

O MAINE HOIRA : Invitro ZRE HAKNEE 0|28 SPNSHHOIAIE 2 L4, Invivo OIRAS a2 &
QB D A AA 2 S4. MAHE HOIRHOR 2RCX 23 (ECHA)
O MASYN : HEESE (A2 SHEE 1AM MASA AIE ZD MPHEQ MAISAQ| 2HEE X &S (0ECD TG 443, GLP)
(ECHA)
O SEEEAISH(1E &) : 12 2US
O SHEHFISH(BIE =) : HEE HAUCR U=EHIASN A Z20 AYHQ Hs0| AECX 2S (0ECD TG 422,
GLP), HEE UACZ BI=2ZUIEN A ZU MBSHS SLOIK 2S. NOAEL(systemic toxicity) 200 mg/kg bw/day
(OECD TG 411) (ECHA)
O EoKds @ U2 88
SA (S0 2T
O 34 s4

- Z3 : LD50 >5000 mg/kg Rat (OECD TG 423, GLP)(ECHA)

- I : LD50 >2000 mg/kg Rat (OECD TG 402, GLP)(ECHA)

- £92 : Dust LC50 >2.1 mg/ 4 4 hr Rat No death (OECD TG 403, GLP)(ECHA)
O LT 244 L= U324 : relative X& MEE (%): 112.9, U324 &S, human, EU Method B.46 (ECHA)
O M8t & &4 T= U348 0 N34 263, Rabbit, 2AAU=EH(0), SM(0), 2ASE(1.2), ZLES(0.7), 0ECD TG 405
(ECHA)
O &) WeIA @ HEE 0|2F ASHZ D O &= = 60 X AIFNE H 8959 Hs= LA LUS.
SE8J| WIS 9K %S (ECHA)
O Ie MelA : eIA S, Guinea pig, 23!, 0ECD TG 406 (ECHA)
O gy

AFHOIREAY IR S

DELES2DA @ X2 gs

IARC : Group 3

OSHA : XI& 8iS

ACGIH : A4 (Talc(containing no asbestos fibers))
NTP @ XtE 818

EU CLP : XtE g

O MAMIE BHOI2H @ invivo - ZRF MAHNEZE 0|88 SEX SAHBO0| AlE: S4(rat, £31), 0ECD TG 478 in
vitro - ZRE HMEE 0IS8 HMA 014 AIE: S4(rat pleural mesothelial cells (RPMC), CHAFZA N €1S), 0ECD TG

473, EU Method B.10 (ECHA)

O MAlSHd @ P4 6~18 2ol SIS ENOIA 1Y 900 mg2 &4l/kg HIESS FOE 21 EHOHN Ot HEH0l SliUS.
A JISHA 28 28 Slts UELIX 2AS. NOAELS MA =4 AT0M 900 mg/kg bw/day2 2t=E. JH0IE 2tel
OECD TG 416, GLPRt SS E£= S AM NOAEL(ZZ=4) = 1600 mg/kg bw/day, S==== IS0l 1600 mg/kg bw talcF 0= Al
2o XNE0 LS 0K LASH, 2K, EHOF M= &S OIXIX 2E, rat, GLP (ECHA)
O SEEIEIIISH(18 £5) + =2 A3
O SEEFRFIISH(BE L5) + () HE(Y/=2H)E Sol 1012 S TalcS MEZ AIEotH 27 =58 2
Db, NOAELZ 100 mg/kg/days. LEEQl =S4 SHN= FAE0| AUASH, SHCZ2 Hele s S & Oiele 9 a2
FES XS, QU 24 XMl 20| 8ls S50 F S22 Us0A 228, HE0H 37 SO 28E oty &
el&tx git= elAS. (0ECD TG 452) (ECHA)

sSoRolidg - A2 88

4''-(1-HEog2g)HAHs, SN, B8R (222UE) SAY, 2-Z2H A

=24 54

2= LD0 >2000 mg/kg Rat (OECD 401)(ECHA)
- Z1 : LD0 >2000 mg/kg Rat (GLP, OECD 402)(ECHA)
g

O I¥ 2A4 = N34+ EN HIX=4 (GLP, OECD 404)(ECHA)
O a8t &= &4 E= U324 @ E)) HIXM=4 (GLP, 0ECD 405)(ECHA)



O 28I H2y : Nz s
O TS H8lA : Mouse local lymph node assay : LIS 214 (0ECD 429)(ECHA)
O gay

AHOIMEBHY  Ttg eUS

N2Ls20AM 0 g g8

IARC : 2 B8i8
OSHA : 2 8i8
ACGIH @ Xt= SUS
NTP @ XtE S
EU CLP : Xt& 3

O MANIE HOIEA @ Invitro SASABO0I: S4 (GLP, 0ECD 471), In vivo ASHAIE: S4&(GLP, 0ECD 474)(ECHA)
O MASY @ AIE D12 SO SZ H2tE A2 2 SR8 UEHLIX 8. LB =4 (F0) NOAEL >200 mg/kg/day, A4

=

& (FO) NOAEL >200 mg/kg/day, 2 BF=4(F1) NOAEL > 200 mg/kg/day (ECHA)

O SHEHMISH(17 &) : N2 g3
O SHENFIISH(Es &) : U2 oS
O goRolld : Itz els
6) 2-Z2HA 2-0E-2-[[(1-S4-2-T2HAU)SAI|HE]-1,3-T2HOIC0 L
O =24 s4
- 23 @ LD50 5000 mg/kg Rat (RTECS)
- &Il : LD50 5170 mg/kg Rabbit (RTECS)
- £¢ : Vapor LC50 > 0.55 mg/L 6 hr Rat No death Not classified (ECHA)
O I8 2A4 L= U324 : E)ESE 088 A2 IR0 AH=22 222 (ECHA)
O Agt & &4 T U324 @ ENE 0188 4820 =0 A8 =22 L2 (ECHA)
O &8J7 uU2s @ Iz g8
O IIE MoId @ QM)A LASIE TIF BrSS 222 £ AUS (ECHA)
O g4
MHOIMEAY - XE QS
NELSRIA : Xtz els
IARC : Group 2B
OSHA @ Xtz 28
ACGIH : Xt2 8ls
NTP @ XtE 228
EU CLP : XtZ 818
O MAMIZ HOIRFA : Invivo OIRAS 0|28t 48 AIE Z10 S4(GLP) (ECHA)
O MASH @ HEE ol8s 27 A8 2 MAS=H USNOAEL 300 mg/kg bw/d (OECD Guideline 422,GLP) (ECHA)
O SEERFISH(18 &&8) © Uz g3
O SEFEHFIISH(Bs &) 1 Nz oS
O seRolld + Utz 23
7) 2-GtOIESA-2-HE-1-HL-1-Z21}=
O =24 s4
- &3 @ LD50 = 1694 mg/kg Rat (NLM)
- 210 : Xz A2
- &8 : Xz A3
O If 244 = U348 Uz g3
O ast & & T= U241z el
O &8J ey + [tz A3
O I=2 ey @ Xz A4S
O g4
MHOIMBAHY - X2 Q1S
DNELESRDAN @ A2 248
IARC @ XtE AS
O0SHA @ Xtz g8
ACGIH : X2 8ls
NTP @ XtE Q8
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-

oxybisethanol, 1,2-ethanediol and propylene glycol
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2) 2-Butenedioic acid (2E)-, polymer with 1,2-ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol] and
3a,4,7,7a-tetrahydro-1,3-isobenzofurandione
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O X% Xz 83
3) SAHA(HE-2,1-0lEHQCIL)CIOI0 T & &

O & : LC50 2.2~4.64 mg/L 96 hr Leuciscus idus (ECHA)

O 2Z2% 1 EC50 22.3 mg/L 48 hr Daphnia magna (ECHA)

O X2 : EC50 16.7 mg/L 72 hr Desmodesmus subspicatus (ECHA)
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O 2% : EC50 >16 mg/L 48h Daphnia magna (ECHA)
O X2 : EC50 4.9 mg/L 72h, NOEC 0.19 mg/L 72h (ECHA)
6) 2-Z2HA 2-|E-2-[[(1-2A-2-T2HU)SA]HE]-1,3-Z2HQICHO| L
O OI& : LC50 0.87mg/L 96hr Danio rerio (OECD Guideline 203, GLP) (ECHA)
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O 22r% : EC50 > 119 mg/ ¢ 48 hr Daphnia magna (ECHA)
O X2 : EC50 1.95 mg/ 4 72 hr, NOEC 0.194 72hr Desmodesmus subspicatus (ECHA)
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-
oxybisethanol, 1,2-ethanediol and propylene glycol
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2) 2-Butenedioic acid (2E)-, polymer with 1,2-ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol] and
3a,4,7,7a-tetrahydro-1,3-isobenzofurandione
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-
oxybisethanol, 1,2-ethanediol and propylene glycol
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2) 2-Butenedioic acid (2E)-, polymer with 1,2-ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol] and
3a,4,7,7a-tetrahydro-1,3-isobenzofurandione
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-
oxybisethanol, 1,2-ethanediol and propylene glycol
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2) 2-Butenedioic acid (2E)-, polymer with 1,2-ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol] and
3a,4,7,7a-tetrahydro—-1,3-isobenzofurandione
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-
oxybisethanol, 1,2-ethanediol and propylene glycol
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2) 2-Butenedioic acid (2E)-, polymer with 1,2-ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol] and
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-
oxybisethanol, 1,2-ethanediol and propylene glycol
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2) 2-Butenedioic acid (2E)-, polymer with 1,2-ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol] and
3a,4,7,7a-tetrahydro-1,3-isobenzofurandione

HNxES=sX=sa @ fig s
SIOIHAIZE @ ole S
2Ny =oEE - g &S
GUSAIZTUAYEE @ e 88
SALBAUUA4SE @ g e6S
CEJIEEEEE C oig 8lS
SIZJIEEEEE L oY 8lS

=]
SEAHARHEE @ HEA
SHAEEDA(PSMRMEUHLEE @ i 8ls

3) SAHIA(HE-2,1-0lEIICI)CHOI Ot & &+

WESEWEE R ER-E

Lo o S BA
SIOIHAZSE @ ofle SiS
2oy =oiEE @ Y 8lS
SUSISIUYEE © ol 8iS
SALBBAUUY=E : e 8l
CEIIEEEEE L o9 8lS
SIZJI=EEEE « oigels
SgAUHYRHSE : HEASE
SHANHE DM PMMENSEE : dHE8ls

4) g4 (480 218

HNxEsSsXed @ g &S
SIOIHA=SE @ ofle S
2oy =oiSE - olg S
SUSISIUYEE 0% 014 2
SALSUUY=SE @ 0% 0l &M

o =
CEIEEEEE - 24(HH SEE)TWA £ 2 mg/m, TWA : 3 mg/m (ARSEAE)N(SEH), WA : 6 mg/m (ARSEAE)

CESIEEEE R E
SERHARHSE © HPels
TYAHSDH(PINHBUHASE : olZS

6) 2-Z2HA 2-0l2-2-[[(1-S2-2-Z2HA)SAHE]-1,3-T2HICHO| Y
HESSNSE : g 81
SolHAEE ¢ g e
BRAGARHSE  HS o°S
HABARYYYBE ¢ G

f
SAZHAUL=E - of

CEIIE=E8=E o9 88

SIBII=EE=E @ oigels
Sgae|aRii=E : HEUS
=

SEAHE DA (PSM) R ECH&

7) 2-GlOIESAI-2-HE-1-HLY-1-ZE2 0=
NESSXSE g s
SIOIHMEE e 8lg
2| FH=E - WY 88
PEISZIUASE - NG
U

F=ALHEUUYSE 0

i}

bl
Q

EN
EIELEEE @ g 88
=2

=
x
21
0
A

BIIELESE  HERUS
gaeitfaRii=E  HEUS

Al
]

oo
HOMEDM (PR EHASE

0B Jim Qv HoJim J

el

0o

ol

Lt. sttt 28t #H @ Y AS
1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-

oxybisethanol, 1,2-ethanediol and propylene glycol
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2) 2-Butenedioic acid (2E)-, polymer with 1,2-ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol] and
3a,4,7,7a-tetrahydro—-1,3-isobenzofurandione
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-
oxybisethanol, 1,2-ethanediol and propylene glycol
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2) 2-Butenedioic acid (2E)-, polymer with 1,2-ethanediol, 2,5-furandione, 2,2'-oxybis[ethanol] and
3a,4,7,7a-tetrahydro-1,3-isobenzofurandione
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1) 2,5-Furandione polymer with phthalic anhydride, 3a,4,7,7a-tetrahydro-1,3-isobenzofurandione, 2,2'-
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- ACGIH; https://www.acgih.org/
- |ARC; http://monographs.iarc.fr/ENG/Classification/latest_classif.php
— Corporate Solution From Thomson Micromedex(http://csi.micromedex.com)
- NTP; http://ntp.niehs.nih.gov/index.cfm
- OSHA; https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910. 119AppA
- NCIS; http://ncis.nier.go.kr/
- ECHA; https://echa.europa.eu/information-on-chemicals/registered-substances
- HSDB; https://pubchem.ncbi.nim.nih.gov/
- EPA; https://pubchem.ncbi.nlm.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISIS2AMBAIAY, ISP WS (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/1CSC)
- SESHBHCIANAE, AYBTA (http://hazmat.nema.go.kr)
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