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: LD50 = 823 mg/kg Rat (ECHA)
: LD50 > 2000 mg/kg Rat (ECHA)
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O HAKE HOIFE - AlE2 W =EIcIor =7 S0l AIgZ 0 A2 E A
OIRA ZEMEES O0I8 in vivo AHAIZZN SO = Z 0 6AIZENX] 2242
JtotXl &2&. (0ECD TG 474, GLP), HE Z=MNIEZE 0I&8t in vivo SMHO
ACM, & = 422t s &2, = ZO0A T A2 =2HIE, MST42

U i
8 89 > 1T
o

0o o

=

& (OECD TG 471, GLP);
U Ao BIEE B
o |R2l0lgt Bt o

A S22 Mg &

Helst s Bl 2E X 2S5 (0ECD TG 475) (ECHA)

O MASYH : HEE 0|88 2HI MASH AIEZ D 75 ppm0ll =& 22D SA0A 2 409 WA S (0 2
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O SZEHIIISH(E=E L) « HEE 0/28 0 ottty EYSH AME 20 L& £)| 2% & U3, s&=2es ¢
oLt &I /40120l 2E & X &S, NOAEC 0.082 mg/L (OECD TG 413) (ECHA)

O sggoid : U2 88

- Z3 : LD50 4350 mg/kg Rat (ECHA)
1 LD50 > 3000 mg/kg Rabbit (ECHA)

|
o oY Of
o &

2 : Mist LC50 1~5 mg/L 4 hr Rat (OECD TG 436, GLP) (OSHRI)

O IR RAd = U341 ) AIE 2 20 U338 229X %S, &8 0/4, £5E= 0/4 (ECHA)
O 48t = &4 = U=4 : EN A Z0 =0 U322 L2IIX 25, Z2UASEX+ 0.61/4, EMS K= 0/4, 22E
SHE 0.61/4, ZUREX= 0.22/4 (ECHA)
O 87 nH2H t2 28
O I% oy @ DIRAE HALZ U8 U2E A" 2 22100 oHZ& (0ECD TG 429, GLP) (ECHA)
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SHHOIAIE (0ECD TG 476, GLP), X2 R MIIZ A8 AIE(0ECD TG 487, GLP) Z1 2F AN S22 2HA0 S4

O HASH : HES a2z BSFUHSHASE N HA/LESd dEHA 28 AlIE 210 BA2H], 239 86 S &
& 89 St ULEtE U sEis MA s3H0 A &S OIXIXl 24S. NOAEL 100 mg/kg (OECD TG 422, GLP)
(ECHA)
O SFHEFEFIISH(1E &) : 38 U3 222 = US (ECHA)
O SEEXHIIISH(BE LE) : HEE HYLZ USIREN AIE 20 XEHel J80l 2ZCX &S (0ECD TG 422,
GLP) (ECHA)
O sglsaid + Uz 8is
2-COI=SAI0IE OFAZa0IE
O 84 =4
- &5 : LD50 = 540 mg/kg Rat (OECD SIDS)
- &I : LD50 = 154 mg/kg rabbit (OECD SIDS)
- &2 : Mist LC50 = 1.87-2.37 mg/L 4 hr Rat(NITE)
O If 2AY = U234 @ ENAAHAM & 08 24, It= 222 (0ECD SI0S)
O d& = & E= U334 ENNAAN 48 = X= 222, (0ECD SI0S)
O 287 #2d : Nz s
O mI% 22y @ JlumIo osoelds LIE. (0ECD SIDS)
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O SEXENIIISH(E=E &) ¢ )2 F= B2LE T FI(SEIN)M =4S LoA(EL=E: =) (NITE)
O &olwrolld : Uz el2
5) 2-Z 2 H AL 1,6-3 A QICIOI Y
O 24 =4
- A3 @ LD50 5000 mg/kg Rat (NLM)
- Z1 : LD50 3600 mg/kg Rabbit (NLM)
- £¢ : Vapor LCO 0.41 mg/L 7 hr Rat No death Not classified (ECHA)
O I8 2A4 T= U324 E)) &8 21 IR0 XH=22 L2 (ECHA)
O dst &= &4 = U324 @ E) A8 Z20 =0 Ast =22 L2 (ECHA)
O 87 H2H : Nz 8ls
O I8 Mo AZUAHA XSS T2E, AMY S22X0AHAM 12 =52 LAY 854 029 810 S (HSDB)
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EU CLP @ Xt2 AS
O MAINI HOIRA @ Invitro DIMEE 0/E8 SAHSHBOIAIE Z0 WAL S22 280l 84 (0ECD TG 471),

=2
O MASH : HES HACZ o BISSHSHABD MA/SSSH SBAA 28 AE 2D 44 SHO| BEEX 23

O SEENIIISH(1E &2) : B S

O SHENIIISH(HE &) | HCB HUCZ o BSSHSHAD M4/ /LSS dBAA 28 AE 2D IYX
o 280l BEEIX S NOAEL 250 mg/kg bw/day (OECD TG 422, GLP) (ECHA)

O E0IRWY : UE oS

- &3 : LD50 > 2500 mg/kg Rat (OECD TG 401) (ECHA)
- 21l : LD50 > 5000 mg/kg Rat (OECD TG 402) (ECHA)
£¢ : Aerosol LC50 > 1 mg/L 4 hr Rat No death GHS criteria not met (OECD TG 403) (ECHA)
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& IHEY(2,4,6-EctolHEM X A) 0l
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: LD50 > 5000 mg/kg Rat (OECD TG 401, GLP) (ECHA)
: LD50 > 2000 mg/kg Rat (OECD TG 402, GLP) (ECHA)
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IARC : Xt& 88

OSHA : Xtz els

ACGIH @ Xt& 18

NTP @ Xt& 8

EU CLP : Xtz 818
O MAMI HOl2E @ Invitro DIM22 018
0| &HAI'S (0ECD TG 473, GLP), ZRF HHLNEE
ot 2H g0l 4 (ECHA)
O MAISH @ SHEE (aoz Maljatd =4 A3elY AlE 21 Parental NOAEL 200 mg/kg, Reproduction NOAEL 60

oM

SASHHOIAIE (0ECD TG 471, GLP), ZRF
|28 REXNSHHOIAIZ(0ECD TG 476, GLP)



@/gggjggwgg&]%QAiégo ng{kg. grs= 1B ==& (0ECD TG 421, GLP) (ECHA)

O SHEXHFISH(BIE £) | HEE HAUCR S=EHIASNH AIE Z0 AYHEQ A0l AECX 2S (0ECD TG 408,
GLP) (ECHA)

O BRHA : X2 23

12.

30 0ixes &

b, MHS4H
1) 1,3-Dioxolan-2-one polymer with alkane(C=5~8)ol and 1,5-alkane(C=3~7)diol reaction product with
isophoronediisocyanate and substituted-alkyl(C=2~4) acrylate

O & Uz A8

O 2245 : X2 g8
O =8 : Uz g8
2) 4-5lOIESANFE O3 A
O OI& : LC50 14.66 mg/ 4 96 hr Leuciscus idus (ECHA)
O &% : LC50 22.53 mg/ 4 48 hr Daphnia magna (ECHA)
O X% : LC50 13.61 mg/ £ 96 hr Desmodesmus subspicatus (ECHA)

3) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
O OI& : LC50 0.704 mg/L 96 hr Danio rerio (ECHA)
22t2 : NOEC 0.092 mg/L 21 d Daphnia magna (ECHA)
Z& : EC50 0.596 mg/L 72 hr, NOEC 0.405 mg/L 72 hr Raphidocelis subcapitata (ECHA)

@)

@)
4) 2-otOIS S AM0E or3 a0l E

O O{& : LC50 4.8 mg/ 4 96 hr Pimephales promelas (ECOTOX)

O 225 : EC50 0.78 mg/ ¢ 48 hr Daphnia magna (ECOTOX), 21d NOEC 0.86 mg/L (ECHA)

O =8 : EC50=6.0mg/L(72h, P. subcapitata)(NIER), EC50 >4.12 mg/ 4 72 hr Selenastrum capricornutum (OECD SIDS)
5) 2-ZZH AL 1,6- A QICIOl Y

O O0i& : LC50 0.38mg/L 96hr, NOEC 0.072 mg/L 39 d Oryzias latipes (ECHA)

O 22S : EC50 2.7mg/L 48hr Daphnia magna (ECHA)

O Z=F : EC50 1.09mg/L 72hr, NOEC 0.9mg/L 72hr Selenastrum capricornutum (ECHA)

6) (1-GIOIESAIAI0I S22 A)HENER

O Oi® : LC50 = 58.426 mg/ £ 96 hr (Estimate)
O 227 @ LC50 = 64.537 mg/ 4 48 hr (Estimate)
O =R : EC50 = 41.382 mg/ £ 96 hr (Estimate)

7) &3t COIHIE (2,4,6-Ectolfig#ix )0l

& : LC50 1.4 mg/L 96 hr Cyprinus carpio (ECHA)

22t2 : EC50 3.53 mg/L 48 hr Daphnia magna (ECHA)

XS : EC50 > 2.01 mg/L 72 hr Raphidocelis subcapitata (ECHA)

Lt &4 9 24
1) 1,3-Dioxolan-2-one polymer with alkane(C=5~8)ol and 1,5-alkane(C=3~7)diol reaction product with
isophoronediisocyanate and substituted-alkyl(C=2~4) acrylate

O &z : X2 88

O =dd : Uz a2

2) 4-Bl0IESAFE o3 ad
O 24 : log Pow 0.77 (ECHA)
O 2dld : Xz 8l

3) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
O 24 : log Pow 4.52 (ECHA)

2ol - Nz 8iS

4) 2-5lOIESAME o3 d0E
24 1 log Kow -0.17 (25C)(NIER)
o Xz 3
5) 2-Z2H A 1,6-8AHQICIOI Y

: log Kow 2.81 (ECHA)
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6) (1-SlOISESAIAMNOIZ2 A )HLUHER
O ™24 : log Kow = 2.44 (Estimate)
O Zod : Uz els

7) &3 CHOIHIE (2,4,6-EclOIHIE 8= )0l
& : log Pow 3.1 (23 ° C) (ECHA)

O ME2s5d
1) 1,3-Dioxolan-2-one polymer with alkane(C=5~8)ol and 1,5-alkane(C=3~7)diol reaction product with
isophoronediisocyanate and substituted-alkyl(C=2~4) acrylate

O s5d : U8 83

O d2dd : Iz s

2) 4-5l0IESANFE ol 3gad
=4 @ BCOF 3.16 L/kg (Estimate) (ECHA)
2ol @ 90 ~ 100 % degradation 21d (DOC removal) (ECHA)

-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
=4 . BCF 37 dimensionless (ECHA)
ol @ 51 % 28 d (02 consumption), Readily biodegradable (ECHA)



4) 2-olOIS=EANE O3 2dO0IE
O s=4 : BCF 0.41 (OECD SIDS)
O M=20oi4 : Biodegradability = 80 (%) 28 day (IUCLID)
5) 2-Z 2 H A 1,6-SAIQICIOI Y
O =54 X}E s
O M2oild : Readily biodegradable (ECHA)
6) (1-SIOISZEAIAI0IZ2Z2HA)HLEHE 2
O s=4 : BCF = 2.185 (Estimate)
O éﬁ%oH“ 2 a8
7) &gt E}OII’HI‘é'(2,4,6—EE}OID1I‘%”J?E%)Q

ct.

s=4

H2od

©)
O &

EQ0IsH

© BCF 53~72 (ECHA)
© 0~10 % 28 d, Not readily bio

degradable (ECHA)

1) 1,3-Dioxolan—-2-one polymer with alkane(C=5~8)ol and 1,5-alkane(C=3~7)diol reaction product with
isophoronediisocyanate and substituted-alkyl(C=2~4) acrylate
|.E o=

=2 s

2) 4-Sl0OIESAIRE o3y

log Koc 0.874 (20 ‘C) (ECHA)

3) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
log Koc 3.71 (25 ° C) (ECHA)
4) 2-GtOIEESA0E OL3ZAO0E
Az g
5) 2-Z 2 H AL 1,6- A QICIOl Y
Uz g
6) (1-SlOISEAAIOIZ2HA)HLHE2
Az g
7) &3 CHOIHIY (2,4, 6-EclOIBIE ¥ 2 ) QI

iz s

Or. JIEF Kol F&
1) 1,3-Dioxolan-2-one polymer with alkane(C=5~8)ol and 1,5-alkane(C=3~7)diol reaction product with
isophoronediisocyanate and substituted-alkyl(C=2~4) acrylate
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b, ArHOPMEAY U 28t HH
1) 1,3-Dioxolan-2-one polymer with alkane(C=5~8)ol and 1,5-alkane(C=3~7)diol reaction product with
isophoronediisocyanate and substituted-alkyl(C=2~4) acrylate
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3) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-yI| acrylate
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1) 1,3-Dioxolan—-2-one polymer with alkane(C=5~8)ol and 1,5-alkane(C=3~7)diol
isophoronediisocyanate and substituted-alkyl(C=2~4) acrylate
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3) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
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Ch. FESUHBAYO A8 X MR M2 KR (428 UH)

1) 1,3-Dioxolan-2-one polymer with alkane(C=5~8)ol and 1,5-alkane(C=3~7)diol
isophoronediisocyanate and substituted-alkyl(C=2~4) acrylate

e 8lg

2) 4-Gl0IESANRE
M4z M3NF= (=

oz ag
24)

TES

i

3) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
M48 HM3ERF(HI+S4H)
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OF. JIEF =W 2 2A=H0ol 28 A
1) 1,3-Dioxolan—-2-one polymer with alkane(C=5~8)ol and 1,5-alkane(C=3~7)diol reaction product with
isophoronediisocyanate and substituted-alkyl(C=2~4) acrylate
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3) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
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b Mg2e X
- 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.nim.nih.gov/
SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
SIS SENMEAALY, 2 -SHAWUSHR (http://ncis.nier.go.kr)
ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/I1CSC)
- AESFBACALE, WWMﬂWHQNMMaﬂmawkH
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