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2) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
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- 23 : LD50 = 4890 mg/kg Rat (Thomson)
- &0l : Lb50 > 5000 mg/kg Rat (Thomson)
- 52 : Mist LC50 1 ~ 5 mg/ ¢ 4 hr Rat (OECD Test Guideline 436, GLP)(OSHRI)
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O 887 noly @ =2 84S
O T2 Al : OECD Guideline 429 (Skin Sensitisation: Local Lymph Node Assay): 24 (ECHA)
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O AAME QPG NE oS
mAEY SXERs

O SEENZIISH(18 = &) : R o8
O SHENFIIISH(s= =&) : XB 8is
O BoSHA : X2 o8

12. &30l Oixes &

b, MHS4H

1) a-Hydro-w-hydroxypoly(oxy-1,4-butanediyl) polymer with 1,1'-Methylenebis[4-

isocyanatocyclohexanel, alken(C=3~7)oic acid ester with alkane(C=3~7)ol and alkane(C=2~5)ol
O & Uz A8

2) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
O OI& : LC50 = 0.704 mg/ 4 96 hr (Danio rerio) (ECHA)
Pl PN S= g =]

X% : EC50 = 0.596 mg/ £ 72 hr (Pseudokirchneriella subcapitata) (ECHA)

w
=
=]

I
z

: LC50 27 mg/ 4 96 hr Oncorhynchus mykiss(EPA OTS 797.1400, GLP) (ECHA)

: EC50 54 mg/ 4 24 hr EC50 95 mg/ ¢ 48 hr Daphnia magna(EPA OTS 797.1300, GLP) (ECHA)

: EC50 0.13 mg/ ¢ 72 hr (EHC (1997) EC50 0.13 mg/ £ 96 hr Other (Pseudokirchnerella subcapitata, EU Method
P) (ECHA)
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© LC50 191 mg/ ¢ 96 hr LC50 368.1 mg/ 4 96 hr Other(Lebistes reticulatus) (HSDB)
: EC50 69 mg/ 4 48 hr Daphnia magna(EU-RAR (2002))(NITE)

* EbC50 >110 mg/ 4 72 hr Selenastrum capricornutum(OECD Guideline 201) (ECHA)
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S LC50 = 58.426 mg/ £ 96 hr (Estimate)
F2t2 1 LC50 = 64.537 mg/ 4 48 hr (Estimate)
S EC50 = 41.382 mg/ £ 96 hr (Estimate)

L, &84 2 2oy
1) a-Hydro-w-hydroxypoly(oxy-1,4-butanediyl) polymer with 1,1'-Methylenebis[4-
isocyanatocyclohexane], alken(C=3~7)oic acid ester with alkane(C=3~7)ol and alkane(C=2~5)ol
O &84 Uz a2
O 2dld : Xz 8l
2) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate

O &F4A : log Kow = 4.52 (ECHA)
O 2dld : Xtz 8l

3) ot
O &=24 : log Kow 0.35 (NITE) log Kow 0.45 (25°C OECD TG 107) (ECHA)

O =d : Uz a2
4) 2-HE-2Z2H A HE
O &F4 : log Kow 1.38 (NITE: PHYSPROP Database, 2005/HSDB)
O 2od : Uz a8
5) &3t CHOIHIE (2,4,6-Ect0lHi¥ix )0l
O &84 : X2 g8
O 2od : Uz a3
6) YUY
O &84 : X2 g8
O Zod : Uz a8

7) (1-3lOISEESAIAMNOIZ2 A )HLIUHER
O &84 : log Kow = 2.44 (Estimate)
O 24 =
Ch. ME=x4
1) a-Hydro-w-hydroxypoly(oxy—1,4-butanediyl) polymer with 1,1'-Methylenebis[4-
isocyanatocyclohexane], alken(C=3~7)oic acid ester with alkane(C=3~7)ol and alkane(C=2~5)ol
O =54 : Xz 83
O M=2old @ Xtz i3
2) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
O =54 : Xz 838
O M2olld : readily biodegradable(ECHA)
3) oLt
O s=s=4 : BCF 3.162 (estimate)



O M=20oi4 : Biodegradability = BOD 67.8 (%) (existing chemical safety inspections data) 90~100 %, 9 day (readily
biodegradable, EU Method C.4-A, GLP) (ECHA)

4) 2-HIE-2E 22BN HE
O ==4 : BCF 4.295 BCF 4 (ECHA)

O M=20oi4 : Biodegradability = 94.3 (%) (NITE: existing chemical safety inspections data) 94 %, 2 week (readily
biodegradable) (ECHA)

5) &3 CHolHE (2,4,6-EctOolHiEM T )0l

O ==4 : 2 9

O M2dld . Xz 8is
6) YAHY
O s54 . Xz 83
O MZdd @ = A8
7) (1-SIOISZEAIA0IZ22HA)HLEHE 2
O ==4 : BCF = 2.185 (Estimate)
O MZdd @ Xz 2138

ct. E0lSY
1) a-Hydro-w-hydroxypoly(oxy-1,4-butanediyl) polymer with 1,1'-Methylenebis[4-

isocyanatocyclohexanel, alken(C=3~7)oic acid ester with alkane(C=3~7)ol and alkane(C=2~5)ol
Az A8

2) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
Az g
3) oraga

Koc 6~137 (EPA 0TS 796.2750) (ECHA)

4) 2-HIEg2-2=2 A ME

Iz e

=2 s

5) &3t CHOIHIE (2,4,6-EctOIDI Mz )0l

iz e

=2 s

6) dHY
Xz gs

=2 s

7) (1-GIOIESAIAI0I S22 A)HENER

Iz e

O JIEL ol P&
1) a-Hydro-w-hydroxypoly(oxy-1,4-butanediyl) polymer with 1,1'-Methylenebis[4-
isocyanatocyclohexane], alken(C=3~7)oic acid ester with alkane(C=3~7)ol and alkane(C=2~5)ol

iz s

2) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
Uz glg

3) or3 At
Crustaceans(Daphnia magna): NOEC(21d) 12mg/L (OECD TG 211, GLP) (ECHA)

4) 2-Mig-2Z=2HA HE
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14. 250 Zst 32

b, RABS @ UN 259!

L. S M8 &4X8F @ olg s

o Hy &dF g
Ch. 280K2 8d S8 @ ol 83
ct. 8J)IsS(aigdte &) @ dig s
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Ht.

MNEIDL 28 £= 25 =H0 23] & 220t AU 28 SE& ol U
O SHMAl HIAxEXIS 557 @ dHE AS
O |EA HI&xEXS 857 @ g A8
15. 9= AU
b, MAOLMEARH A8 AH ¢ "=EINELIEE", "2 RHSE", "HYSASHULRHAX", "SHAHMEDMA
ESHa=2"

1) a-Hydro-w-hydroxypoly(oxy-1,4-butanediyl) polymer with 1,1'-Methylenebis[4-
isocyanatocyclohexanel, alken(C=3~7)oic acid ester with alkane(C=3~7)ol and alkane(C=2~5)ol

HNESX=E @ g S
MZESiOt2E : ofle S8
2elHASE @ Y AS
SUSISIUYEE @ i 8iS
SALBUUY=E : e 88
CEIIELEEEE ¢ Y 8lS
SIZJIEEEEE - oY 8S
SgAUHYRH=SE : HEAS
SHANMEB DM (PSMRIEUASE

H
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=]

Ct

o
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2) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
HMZESX2E : Y a2
HMZESII2E Y a3
2e|a=2E @ Y a3
HASAZHUHAEE - N el8
SHAZEUNA2E @ Y 4S8
CEIEHEES2E @ g 28
JEIIEHLE2E @ HYgelsS
SgaACIHARHSE : g3
SHAMEBINM(PSMHEUNASE @ HgAS
3) olaH
MESXNSE  HY oS
HMEGIISE : ol o8
ZLIHASE © 1% 014 L
TASIASFHASE : 1.000% 04
SHALHTUASE : ol el
LE=)N=ANEX 2l AF .
CEINIELEZHESE 0l ATWA © 2 ppm
JEIIEHE2E @ HgelsS
SgELUNARMASE @ HEAS
SHAMBINM(PIMHMEUHASE @ e
4) 2-HEg-2Z-2HAMN HE
MZE=SXS& : g ads
MZ=SIoI2& @ g s
2|A2E - oY a3
DA STHUASE - Y 8lsS
SHLZTIUASE @ Y AS
CEIIFELEESE C HEHEIIZHOIETWA 50 ppm, STEL : 100 ppm
JEIEHE2E @ HgelsS
SgZeARMASE @ HgAS
SHUHMEDMPSMMESUHASE @ dHgE
5) &gt CHOIHIY (2,4,6-Ect0lfi€¥ix )0l
HESXSE @ g AS
HMZESIII2SE @ g oS
Zeltas2a - g 838
AAAZTUHASE - Y elsS
SHALHAAUNASE @ WY %S
LEIELEEEE Y UsS
JEINELETSE  HYgUsS
SgeladRMSE @ g S
SHAMEBIN(PMHMEUHASE @ HLAS
6) YUY
HME=SXNEE @ g A
MZEGIIHE2E @ g elg
Zela2a g 22
NASA=ZHUASE @ e a8
SHAZHAUA2E @ WY %S
LEIELEEEE ¢ Y s
SIEIIELEEE @ e 8ls
SgaellaRHSE el
SHOUMBIN(PMHMEUHASE @ Y 23S
7) (1-SlOISEESAIAMNOIZ2 A )HLUHER

HMESXEZE @ oie 8ls

MZGIIIEE @ oile 8ls
el =2 @ g S

U SZUYEE @ oie 8lS
SALBAUUMSE @ e S
CEIIEEEEE g 8lS
SIBIIELE=E  oHE/lS



SgadHaRH=SE : HEAS
SHEAEE DA (PSMMESUHAEE « HESUS
Lt stetS2d e/l 28 M @ "Rs8"

1) a-Hydro-w-hydroxypoly(oxy-1,4-butanediyl) polymer with 1,1'-Methylenebis[4-
isocyanatocyclohexane], alken(C=3~7)oic acid ester with alkane(C=3~7)ol and alkane(C=2~5)ol
II=EE2E oYy g8

BA O
MREEEN S5E 22 @ ofig 88
R=2 e AUS
FHIME - g S
SXSE g s
HHESTAIHY=E : e 88
MIOHIZSE : olE S

2) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-yI| acrylate
=228 : silge
CMRSEHEAM S5E 22 g els
KR=2 MY eS8
FSHE ;W 28
SN2 : e g8
HHESFEAIUHASE @ Y s
AMDOHIZSE : olY oS
3) or3 Yt
=2 oigE
MRSEHEM S5E 28 g els
KRES 0l L 0|2 5% 0|4 &8 =82 2020-1-983 5
FZ2Hst - g A28
2XSE : g g8
HHESEAIHASE @ Y s
MIOHHISZE @ OFZAH(79-10-7) &L OIS 25% Ol& &RE E&82 25
4) 2-HEg-2Z-2HAMN HE
JIESE : dige
MASEHEM S5E 28 g els
S=E2 Y s
FZHE - e oS
2X22 g Az
HHESEAIHASE @ Y s
AMDOHISZE : e oS
5) &3t CHOIHIE (2,4,6-EctOolfiZ2#ix )0l
=z @ oigd
MASEHZAH SEE 22 g els
fRE2 Y gs
FZHE - e S
2X28& g dAs
HHESZAIHASE @ Y AS
MIOHISZE @ Y AS
6) YUY
JIE2E g g8
MHSEEM S8E 22 @ Y 28
fE2 MY ¢S
FZHE - e s
2X2& g s
HHESZAIHASE - i els
MIHISZE @ Y 2SS
7) (1-SlOIESAIMOIZ2A)HLUHER2
JIE2d ¢ oigE
MHSEEM S8E 22 ¢ Y 8
RE2 Y 83
FHZHst - g s
2X2Z g s
HHESZAIHASE - oig els
AMDIOEIZ2E @ g %S
Ct. flgsot™agol st AM @ H4TR H2AR I

1) a-Hydro-w-hydroxypoly(oxy—1,4-butanediyl) polymer with 1,1'-Methylenebis[4-
isocyanatocyclohexane], alken(C=3~7)oic acid ester with alkane(C=3~7)ol and alkane(C=2~5)ol

e 8lg

2) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate

3)

4)

5)

6)

4R MIHKFR(HI=S84)
ora 2o
M4 HM2HK[R(=24)
2-HIg-2Z=2H M HE
47 MAKFR(H=S84)
&5t CHOIHIE (2,4,6-Ect0l0I X
e s
SYH L
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7) (1-GIOIESAIA0I 22 A)HEHE R

ofle 8ls

A

ch. HolS2cI0l 28 #H @ SYIR L NAXNSHe s ==

]

Ot. JIEF =W 2 2A=3H0ol 28 A
1) a-Hydro-w-hydroxypoly(oxy-1,4-butanediyl) polymer with 1,1'-Methylenebis[4-
isocyanatocyclohexane], alken(C=3~7)oic acid ester with alkane(C=3~7)ol and alkane(C=2~5)ol
ZUH(ERL || EsZ2Y)

g elg

=2 7H
0222 (0SHA #E) : W gl
0| 22c|M 2 (CERCLA &) : dHY ¢S
0| =22c|H 2 (EPCRA 302 #&) : dHE gis
0| =22C| M2 (EPCRA 304 #&) : dHE gis
O|=22| 82 (EPCRA 313 #&) : Y &8
[2ACIHE (2HELEHAZE) @ g 23S
02ACIHE(ASESHAZSE) @ g 23S
D=2l B(2ECSYTMEE) @ dig 23S
EU SR E(HEZ2EZN) @ dig g3
EU ERIE(RE2F) @ g 23
EU ERFE(HE2F) @ dilg 23

2) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate

ZU(EFE |I| gz 22lY)
Hgels

=227H :
Ol=2el832(0SHA #&) : g els

DI=22/Z 2 (CERCLA 7E) @ Y 8

(
(
DI=22/Z 2 (EPCRA 302 =#d) « g 8ls
DI=22/Z 2 (EPCRA 304 =#d) : g 8ls
DI=22/8 2 (EPCRA 313 =#d) @ g 8ls
D=22BE(ZHEEEASE) @ g A8
D=2 BE(ASESEASE) « e 8lS
D=2eBE(2ERSAZNSE) « g 8l
EU ERZL(HEERZY) « i S
EU ERZL(ABEFR) « i &S
EU ERFL(AHEFR) « e 8iS
3) ot
[U(ERYE ]I 2EsH22lY)
HEelsS
=AM

DI=222/ZE(0SHA &) : o 8lg
Dl=22| 82 (CERCLA &) : 2267.995 kg 5000 Ib

DI= 22 %2 (EPCRA 302 7E) © olY 818
DI= 22/ 2 (EPCRA 304 7 ) : Y 813
01222 2 (EPCRA 313 7E) : S
D=VRIN(ZHESEASH) ¢ HY oIS
DIZ2AYR(ASSSHAST) @ WY &S
D=2RIB(SEASATAEE) : Y oS
B ERE2(HIERZD) © o2 oS
U 2RE2(AE27) : g oS
U 2R (ANST) : HY oS
4) 2-H2-2T2HY K

2 (BEY R 2YSERY) :
Hees

22ARH :
DIZVRIZB(0SHA 7E) : HE 2US

0l=22/ 32 (CERCLA &) @ 453.599 kg 1000 Ib

Ol=2t2l 82 (EPCRA 302 7 e s

Ol=2t2l Z 2 (EPCRA 304 7

Ol=2tel Z 2 (EPCRA 313
o

DI=VRIZ(ZHSLEASH) ¢ HY oIS
D2 (ASESHAST) @ WY %S
D222 (REASAZNER) : Y 818
U 2R3 (AYER2D) © HY %S
U 2R32(AE27) : HY %S
U 2R32(AF2T) © HY %S
5) &3 CHOIHE (2,4,6-E2H0IHZMEL)0l

2 (BEY R 2YysERY)
Hees

22ARH
DIZRIZS(0SHA RE) : Y S
DI=22I W (CERCLA 7E) @ Y 8iS
0122213 2 (EPCRA 302 RE) : Y 28
01220213 2 (EPCRA 304 RE) : Y 2US
DI= 22/ 2 (EPCRA 313 ) : Y 28
DIZVRIZ(ZEHSLEAST) © HY oIS



NI22AYR(ASSSHASE) © Y 818
D222 (SEASABNER) : HT 218
B ERI2(HIERZD) ¢ Y §S
B ERI2(RESD) Y 8
U ERI2(AHSD) Y 8
6) et
AAW(REY BRI 2YSIBLIY)
iy 81
R
DIZRRAFB(0SHA 7E) ¢ HY &S
DI2R2IF B (CERCLA ) : T oS
Ol=222l 82 (EPCRA 302 #&) @ ol el
Ol=222l 82 (EPCRA 304 #&) @ ol el
DI2 22| T2 (EPCRA 313 7E) © HY oS
D22 (ZHSLHASE)  HY 848
NI2UYL(ASSSHAST) : HY §S
D22 (SEASABNER) : oL oS
U SRI2(HIERZD) ¢ Y #S
U ERI2(AESD)  HY 88
U SRR (ASD) Y 818
7) (1-GLOISSAAOIZ 23 A)HLHER
2(TEE I 2yBIRAY)
Hees
2ARH
DIZ22AFB(0SHA ) © HY 818
DI222IF 2 (CERCLA RE) @ HES 843
DI2 2212 (EPCRA 302 7E) © oY &S
DI=22I T2 (EPCRA 304 7B) © oY &S
DI= 221 Y2 (EPCRA 313 7B) © oY &S
DIZ2AYB(ZHSLHASE) WY 818
DIZ2AYB(ASESHASE)  HY 818
DIZ2AYR(SEASAZHNEE) : oL %S
U SRS (HISRZD) @ HY %S
U 2R32(FES?)  HY 88
USRS (AFSD)  HY 818
16. JIEH =D AE

b 2o 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.nlm.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SIS SHFBAIAL, SFSAF USRI (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/ICSC)

- AESHBHCIANAE, AYHUTHAE (http://hazmat .nema.go.kr)
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https://www.acgih.org/
http://monographs.iarc.fr/ENG/Classification/latest_classif.php
http://ntp.niehs.nih.gov/index.cfm
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.119AppA
http://ncis.nier.go.kr/
https://echa.europa.eu/information-on-chemicals/registered-substances
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