Jin
ox

Ay

N

A2 M

i =, 4-0|Z 3} CHo|Ato| = 2H ErC| )

ofoj~w & RISHE=

(4-Methylphenol reaction products with dicyclopentadiene and

isobutylene)

-
AR ool /
(o) Tct €
AHEHZCH @
ALHOFX I 19



—eeeses—— 1| = -0 & 0} CHO|AFO| 2 2 HEIC| Al uf OFO| &

£ 2F(Summary)
Iz, 4-0E21 CIOJArO|Z=HIEIC D} Ofo|AREROl HSME=2 =0
=X s SIMoAM Mol IH(EAYE ETHE FE IFNE dMUS 2 Ve
B Z8EIC

HES O|8¢t 5 =% HiZAlR 21t T, 4-021h CHO[ALO| S 2HIERC| Al at

Ofo|amFEHe BHSdd=2 ML THFOX| Rl 48A|ZH2H0) 90% O O] Hi
=

=h|s oz HIE ALt
SN HEE 0|87 Zdd+5d AldZ1f LD504f2 >5000 mg/kg2
0, SiEE o83t g8ZOEd AlZDt D504t >2000mg/kgl 2 E &

Ct SHEE 0|83 OfPhd A=/ A|@ZL NOAELZILE 500 ppmlE EIk|

ENE 0|8% LHEEAIFM NOAEL Z+2 15 mg/kgOlH, SHEE 0|83t
LMEGAHO|A NOAEL 4t 1000 mg/kgl 2 EIE[ACH Z1ZSCERO[A|
(Ames test) X MK O|AAIE(CA test) ZSEME SFA SHHOIAIH(MLA)

of 2t 8822 ENERC,.

ot

E7E O|8%t LIEX=ZAY Sl EAMAAFO|A LEXFTHES 01 245t A=
Mo|H, BAIH2 Qe Hoz ENE|QCH E7E 0|8% OHXI=AIE Zat Okt
=2 9= AeZE ENEL, 7L DA E 0|80 L|EZLAMAIY ZAut TjfZE
Me 9l= Zioz HEng|ACt

=, 4-0E23 CHO|AtO|S 2 HEIC|A T} Olo|AREIHO| HISHMMEL2 48
AZMHAIHY CH X277 =2HsH Jeiok HIojH &2 E ot gd8d=sd
MBS $dlislof & Hoz Tl MSDSO| HIGE|0 9= SHEM QM
ey 250 Cfst MEAETD 2ot HAoZ AtREICE

ZAITHO] : 4-methylphenol, 24, OIFHY, MAEA, QEEN, HEX2
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ECHA
NTP
LDso
NOEL
NOAEL
GHS

2F0{(Abbreviations)
Furopean Chemicals Agency, R EsIet2 &N
National Toxicology Program, Oj=S8=&=7t22|Z21H
Lethal Dose for 50 percent kill, Bt==X|AFEF

No Observed Effect Level, Z|CHSXHE2F
No Observed Adverse Effect Level, X|HE =M EF

Globally Harmonized classification System for chemical
substances and mixture, 2st=2HEF X HEX|0f Etot
MIA =2 A 2
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1. A £ (Introduction)

1.1. 7/d(Composition)

4=, 4-HEat CHO|ALO|Z ZHEC| QL OF0| 7 EEQ|

o galareiy S48

7tA| 2 QUL

. e i e
7= 4 ‘ s VN
CHy |5 =" ‘Tﬁ
- |_ = I i
uz 2um 4-Methylphenol reaction products with
dicyclopentadiene and isobutylene
0=, 4-0 23t CHO[ALO| S ZHELC| Qb 00| A7 EIRQ|
=E 2% HES AH A S
L3 S=E
CAS No 68610-51-5
= XHA C10H12.C7H80.C4H8
=X 294.4g/mol
AaE 3l dd SIMOM =M DM (EY, 2)
Bed >320 °C
=3 118 °C
QlstH 212 °C
PNl e Eo INE=AYE=S
371 0 Pa
LE/HF 1.074
=L INECREE=
SEHS-2 2HlAlIx 7.93
2= < 0.2 mg/L

* PubChem, ECHA 2%
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2. 214 A (Human Studies)

2.1. At H7(Case Reports)

2.

ofld A=8lE

2.

ol
S

[=1 3
of

T (Epidemiologic Studies)
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3. 5 A7 (Toxicological Stud

. CHAL, Bl (ADME)

4
d

<
o[z

mM

F ALt
oJ
=x

.
(@]

2
[S)

0] Ol

e
(]

Al
24, 48, 72, 96

=

=

M2 5t 30mg/kg(bw)

27t

4

o

[}
HE 2= HEE D5, X, A, Aol

ey,

of corn oil& &
! l.l:ll

-
o
e

Wistar:Han 3HE 633 £=7{ 402|Q} 853 &7l 40i2|
L7112t

168A|ZH0]| urinelt fecesE MEZ SIF M, 1684

?l 2O CHAK(Metabolite

FRACE

{0

14

characterization)

.
Ho ol

I2|QACE 168A17F O

stol

Ado=z

F

iy
(o)
—

b

=4

ojn

FOf| 0.24%, Zt0i| 0.13%SALH.

Nl
()

o
Zd 0.59% O,

Ol 0.15%, ZH0ll 0.09%% o, 2Fie 2|

—

o
96A|ZHOIAM 168A|Zt7HK|

e 9ANE

0.78% S LF.

HAH2

<

P

A, o, 2

oL

ol

SHOIE|QUC). Tl A
S8 90%0|

Zdoz ZIE|AOMH, 0.1~02%2| ¥O0| =& Ed| Hi=

Hi = &

F

A
o

2 ZoIg|H, X[ 48A[Zt Q0] 90% O]
CHECHA).
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3.2. 2’8 5’d(Acute Toxicology)

ESHZ 50 5000 mg/kgow) s=2 T

2
=

cornoil

(=)
-

FHA =21 MM

F(mottled kidney)O| ZHEE|AX|TF CHE ZHXIOA HI

X
o

>5000

k=3
—

dE+=d0A LD50 4f

b

Xt
=

N3
o

AL
[ |

mg/kg2 EE[RALCE

2) Wistar 5

HZ k0] 8 x 5 cm@l 0|0 2000 mg/kg(bw) SEZ 24A|ZtE

E|

-
O
o

Do o
== T

foF

ol

20 Al

~d

SR, 244

IH

&I

3l

>2000 mg/kgE EIE| ALY,

OilA LD50 @42
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3.3. Ot=d =/d(Subacute Toxicology)
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34. Ot7Hd =/d(Subchronic Toxicology)

1) SD(Crl:CD BR) BHE == 7FH 22t 1 =
o #=3}7|7t O|F Al=Of| A|I™EES ZH2ZH 500, 1500, 4500 ppmO| £=& =%t
oto} 91~92¢ S AHRE0| SHACEL MEYFE2 g(food)/kgbw)/day= ALt
ool A= g2 MEdxEE EUZ AL AdE22 dFE
o| AlLhZntE Ozl ZRUCt

- 500 ppm : male 32 mg/kg/day, female 38 mg/kg/day

- 1500 ppm : male 96 mg/kg/day, female 117 mg/kg/day

- 4500 ppm : male 289 mg/kg/day, female 339 mg/kg/day

SFHAE 12FX0 ZAISICE 2|2t S5 = FH00] SUHAE EA[SH
1 gols KHFGHe HHHAR Sl HAYISIHALE ZABIRSH, 24 71§ H
oI =AY HAS HABIRICE dev|Zt & A[FSE0| oot EEot LS
o2 HEEX| RHpASLE, 9 FXO| CHET 1 M2 AFLARE 2R E[QUCE 4500
ppm ==TOA 1 FXO| AIRGFE da W MSHa7t HEEIUACE HHAL
AAl sety HIEEH E7

Al Olds=2 SHEEAX| HRUAL) = B2 ¥
o—l—

H L

[=) [ L —

BHEE|X| UARJXOLE 1500 ppm H 4500 ppm =EZTOIA liver X adrenals| A
O

Al
s X HUSE 3771 AT QICE ot HMAAIOA =74 4500 ppm =
ZT0|M prothrombin time (PT) % thromboplastin time (APTT)O| &7tz ZO|
ZHEE[RAD, 1500 ppm 2 =EZETO0|M APTTZt St Z40] ZHEEZ|QUICE 9| Al
=Z1t 1500 ppm & 4500 ppm =ZTOIA ZHEE liver & adrenalsQ| MCHE
2 X HUSE 7l [tz TEHSHR| oLt dAAAL At APTTZF

S A
4500 ppm A 1500 ppm ==TO0IM S7tel At HE0 sLT0|M 7He| ATy
T A 2UsE S7tE EE AlEEHa &

&
M E NsZ9l 500 ppma NOAEL ¢/ 2 EINE|ALCE

SE3 EqE= Ald ZAat Hnas
Rat - NOAEL : 500 ppm
a
AO|R 0 - 1500 ppm O|&0|AM APTT 7t ECHA
D) 9 70| E2 Z7}

10
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3.6. YA =/d(Reproductive/Developmental Toxicology)

1) NZW(New Zealand White) E7| FO generation 880f2| 2z 3 F1
generation 769 EHOIE &0 O|&3RCt Z[4 589 #37|7t 0| 0.1%
Tween-800| S0{Zt 1% Aqueous carboxymethyl celluloseE FYAZ 510 A
= ZtZH 0, 15, 50, 150 mg/kg(bw)/dayl| s=2 wi| 2 7|7t Y= o}
, 6 ~ 2827t 5 mikgel 22 7 FO5HRILE FOsEo
fE*OE SESIACE OfH|AIZOIA 300, 600, 1000 mg/kg2l
oL} Cigdt &2 dZfeh S40| LIERECE © Albd=E
HEXMH13% Old), MELFE
A2, 600 H 1000 mg/kg FHTOAM FEES XtMl(hunched posture),
B (piloerection)?7t EE|ACE 0| 50 X 150 mg/kg &SE2| Ald=E
oz HYSIYUS M 150mg/kg FOTOA 13~160] Dot Atz E
7h HEE|FOLE 22T, 50 mgkg FHTOA = HIFEAXC Adl
BHEE[X] BIOF 150 mg/kgE % DskE= ZESH EQUCE SAHMS| MBS
20,36 9 13, 16, 20, 23, 26, 290| 0l ZHSIR2D, AR HF
0-3, 3-6, 6-9, 9-13, 13-16, 16-20, 20-23, 23-26 ! 26-290| &FH
SIRACE 42 wb| = 29%0 HASIR2H FHA| 2= HdS=0| Cis
2, Xz, &He| = Atao| A, #0tl= EfOIRb =2 Efote| 2
OF AMYOl =2} &, 2Zf Efote| MT, dY, Efote| H|EY RFE |92
RLE EfOre| 2F, LHE F7|, o] HEHO| Oy |&F ot 7|=3IRALt &
150 mg/kg F0=2| Hs=0| =T}t H|WSHY § =2 HIEE faecesQ|
aA7t HEERD, EoE 150 mg/kg T 4 ZHAM0IA OFX|2} 3-90] HIB
aa7t SEE|QICE ESH 150 mg/kg £ 1 7HME AtRel 22| X 3
2 A4AE HO0] ub| 2 2020 SFErAF SIRACE AAdr HASEO| 7|2eh EY

LISk EfOF=2l gl EfOte] MES ol &0tU= Ef

n

12, —’F—

Hooxd _. o
rMo mo mA
2
o
>
oot
ru|o \'

2
M Hu
k=]
X
0=
JS
FQI

m
2
ujn
>

AlS

_,_F
fa®)
0
=

=
=13 I-_Jlk_’ fecesQI |7:|F_Jlk_7|- q}

—
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Ot Z, EfOrS| H9 H|Z, EfOIQ| QIF7|d, o 7|, T7| 7|8 &HE|
K| Q4QULCE MHEA NOAEL 242 15 mg/kgE EIE|QUCHECHA).

2) SD BE 27l oFd YLDt LA 25 OFZ|E YO O|8StRUCt 77 =
3Ist & corn ol FYAZ 3t0] 0, 1000, 2000 &= 3000 mg/kg/dayZ Al
6 ~ 19K A|dEEE 87 FOSIALE M FZ2 0, 6, 9, 12, 15, 18, 19,

| 2450 7t A X3S HESHY =l

o =
Ct fESh EfOtS| QIR 7Y, Oy A= £, 7Y, Ij'IEIE *% 2AMEL 2

re 4m o 3Q
2
gh
2
>
fot
> R
_o'_l.
=t
oA
oy
>
N
e
2t
mn
Q
)
=
Ot
2

SET 03z A Zat AngEd
Rabbit
4 NOAEL : 15 mg/k ECHA
(NZW) a7 g/kg
Rat
(D) Ry NOAEL : 1000 mg/kg ECHA

3.7. SM5/d/H40|21’d(Genotoxicity, Mutagenicity)

1) S.typhimurium TA98, TA100, TA1535, TA1537, TA1538 &3 AAHO| 0|8
SIRILE Ethanolge £Y¥AMzZ LYCHEESEHZ sodium azide, 9-aminoacridine,
2-nitrofluorene, 2-anthramine= AFESIRULCE OH|A|R2 28H=(duplicate), =A
He 3R (triplicate) 22 A&t D, CHAIREEE(S9) H7hwith) X FHIt
(without) 2 L0 ASIQICE. O|H|A[R2 50, 167, 500, 1670, 5000 ug/plate
(TA 1538 and TA100 without S9)°| sE=Z AA|SIRA M, 5000 ug/plateOf Al
NEEY W AREE MAFE0| =0IL|QUCE Mt AR 5000 ug/plates #|
IsE=2 310 50, 167, 500, 1670, 3333 ug/plate(all strains, with and without
S9) sEE 67 sExS AHUSIUCE Hduts 3HeE EAE|RUCE

2) S.typhimurium TA98, TA100, TA1535, TA1537, TA1538 #FE AH0| 0|8

12



W=, 4-0i 20t CO|AIO| 2 2HIEIC|AM Dt OfO|AF EIEC B3 ¥ Y=

SIRACE DMSO(Dimethyl sulfoxide)2 FYMZE LHUEEEZ2 sodium azide,
2-nitro..uorene, 2-amino anthracene, ICR-1912 AMESIRACL OGHA|R S 28HS
(duplicate), =A™ 3PtE(triplicate) 22 AASIF N, CHAFZFEEE(S9) M7t
(with) X FH7Kwithout)Z L+0{ 2IRUCE OfHIAIRl2 0, 10, 33, 67, 100,
333, 667, 1000, 3330, 6670, 10000 ug/plate (TA 100, with and without S9)2]
sE2 HAGIZen, ot d sE0M MESE0| 2E[X] REUCE dEtA
2AIEE 10000 pg/plateS HISER 80| 0, 333, 667, 1000, 3330, 6670
g/plate(all strains, with and without S9) =2 77 s=zgS AMHSIFCH AY
ditle 2802 HEIEQUCE
3) EcoliPol. A1 gene) W3110, W3478 @S A0 O|8SIRACL CHAIZMEZE
(S9) E7Hwith) H FH7Hwithout) 2 L0 HHSIRAL0, 0, 10, 100, 1000 p
g/plate(all strains, with and without S9) SEZ 47 =2 HHUSIYUCL A
At S8e2 2nE|Qict

4) CHO(Chinese hamster ovary) cell2 &%0| O|23|ZUCt A[HEEZ DMSO
= BN Z 5l mitomycin CE YHUEEEZE ALESII D, EHAF%“S% E(s9)
H7hwith) X EH7Hwithout)2 L0 AESIQUCE OHIA|YHES 1000 p
g/mli(halflog dilution, with and without S92 HA|SIRAOH, =& -’E|-T'—-Lo"-501|
M dZiet MESE0| 2HEEAel, HAFRFEEE FE7F 101, 337 pg/ml Al
O A ATt cell cycle X[HO| FEE|RUCE EESH 997, 332, 99.9 pg/ml AlET

L
oA HZisH RAHES A4} BAE|QICE SIXBH ARAEE M7t BE 55

HJ,_—
EF

TOHAM = cell cycle X, FAHEE 471 BEE|X] RUACEH M2 ZARO0IM
= L2t 20| =& 27850 Mgstln, deddn 282z Eng|ct

- without S9 : 25 - 50 ug/ml, 10h. 50-300 pg/ml, 20 h.

- with S9 : 100-1000 pg/ml, 10+20h.

5) CHO(Chinese hamster ovary) cell2 A%0| O|&3IZICt AHEEZ DMSO
2 FYHZ 5l 3-methylcholanthrenes YHHEZEZ *fﬂﬂoif'— CHARZHS
2H(S9) H7Hwith) X FE&7Hwithou)E LHF0{ A2
1000 pg/ml (3-log, with and without S9)2 2 ARSI, CHAIZHEEE FH
7} 1000 pg/mioflA 2ot MEZ=/d0| ZHEEQD, CHAFZEZE 7t 500 &
1000 pg/mioflA  SZFEES| MZE=EO0| 2HEE[RUCE MEtM 2AINM=

|:|0|'
_O_F
9

|
2
o
>
oot
rlo
o
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100-1000 pg/ml SEES AHS0) AL AHAL ABHEN DA
S7 9 HIF AERON 5 ojEHo=z MEEMO| POl

Of HiZH?Ctof RO 2= SE2= EAE|YL.

A MNEAB) Al Zat HuzEd
S. typhimurium 0~10000 ug/plate : &8
E=AHHO| | (TA98, TA100, TA1535, 0~5000 ug/plate : 2%
TA1537, TA1538) (with and without S9) ECHA
== o] Ecoli (Pol. A1 gene) 0~1000 ug/plate
(W3110, W3478) 24
- without S9
25 - 50 pg/ml, 10h : &9
H A K| O & CHO cell :50-300 pg/ml, 20h : 4 ECHA
- with S9
-100-1000 pg/ml, 10, 20h : %é;
o o o A
oif%*ﬂi CHO cell 100~1000 ug/mL : & ECHA
SRS AHRHO| (without S9 and with S9)

3.8. 1 2| =/d H(Others)
38.1. DRA=AE X #A4EAE

NzwW E7| 18 =& 2= 2 3 Of2|E A0l O|8StRALCE. 5| &2t7|7h
6 a2 Ol AIHESEE 500 mg/site =2 6t 212 3, 602 A 4
OF MESIQLCH EXE = 22 AIHESEES AN =AM, Draize scoreE 0|
o X282 THHSIACEL A|FZADt erythema score H edema scores 3204
ZtZk 0, 0 O|A2, 60=20IM 2tZH 0.16, 0 O|QUCE 2|1 4A|ZHIAM 0.2, 02
O, D= AFAZHOIM DAtz LIEHLEX] SAQUCE MEtM AREEQ| D|RX=F4d
2 500mg/site, 4A|ZH0f Of ofot X=0|0, 2AEE Qe A2 HIE(RUCE

(ECHA).

=
N
Ok ofn ot

3.82. AXISAIE

NZW E7| 24 ~ 2.8 kg 30t2|E A0 O|8SIRACL 7€l &=317|ZF = 100

mg/eyel| SE2 FXSIO 1, 24, 48, 72A1ZF 20 ZNE EQISIQUCE A =

14



W=, 4-0i 20t CO|AIO| 2 2HIEIC|AM Dt OfO|AF EIEC B3 ¥ Y=

ABSES WOIFX| UAOT, Draize scoreS 083H0] QXA
1, 24, 48, T2A12t 20| HaE A% BRYE 0, BX H 0, 2
ZOHRE 00|90k 90 ZME AHBHLS XMl gt

(ECHA).

7|Uo| DT:Hartley 538 &= 2+ 2302|(Vehicle control ® A[HZ2E &=+
4= Z2t2b 1002 H PoiEE = ZF 30i2)E MY O|8StRICt 59| &=
ot7|7F F petrolatumE FEMZE 510 O FOsE 5% A HOME =5
& 25%2 H™E SIRACL oHIA|EZ 402|2| 7|LI|2E O|83dt0 Ciefet sk
2 TIHSIUCE ZAI™H0M 5%2| 82 &= T 670120 020 DWFEH St
O, 80 25%2 82 =akE OfRACE 228 A 28U 5% S== 4
2SI 2447 SQF =E6t0, F F 2447 A 48412t 20 ZAOtE TS
AUCL 5% =2 LSHF0 8 25 % S 2 FTALE ZHSIM AFEE2 &
St Z2Hd(mild sensitization, Grade N2 ZHQIZ|@oL} %(|EXoz m|EZAHd

0| §l= ZHo2 HNE|ACHECHA.

15
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4. Qoljd EF(Hazard Classification)
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5. A& (Conclusion)

—

HEFC|

HE, 4-0Eak CIO[AO[Z 2

[X| 941 4gAIZH ool T

7o

oy

I, Ui AlROIM AREEZ2 Ao
O HjME|S Ziocz HIEQCH O2|1 SHATEAMA|

D559 5000 mg/kgOlA AlH

=]
A0 M

A
T

oM £ 2

(=2
=]

H -d
T =

== EHOAIY,

MEEX

R
ot

cf
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. R EAZE Available from: http://www.kosha.net/index.jsp
. SIStE Y EA|AE Available from: https://ncis.nier.go.kr/
. European Chemicals Agency(ECHA). Available from: https://echa.europa.eu/

. PubChem. Available from: https://pubchem.ncbi.nIm.nih.gov/
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