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stetE2dd =2H(01Y) CASH S F(%)
geiuly B - 46~56
0l &H3H ElEtS Titanium dioxide 13463-67-7 23~33
= Water 7732-18-5 19~29
T2 el 2202 Propylene glycol 57-55-6 1~10
=4S 22018 Aluminium hydroxide 21645-51-2 1~10
P-HIEZ2eat 2,2,4-E2H0IIE-1,3- [Propanoic acid, 2-methyl-, monoester o _
BIEIOICH0IS O B4 Ol AF ith 2.2,4-tr imethyl-1,5- 25265-77-4 =10
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T : LD50 > 10000 mg/kg Rat (HSDB)
| : LD50 > 10000 mg/kg Rabbit (IUCLID)
| : LC50 >3.43 mg/ 4 Rat (OECD TG 403)
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IARC : Group 2B
OSHA : Xt& a8
ACGIH : A4
NTP @ X2 A8
EU CLP : Xt& 23
O MAMIZ HOIZH @ AIE82 Ul OIMES

0

H
o
I
K
=

O dAaSd @ Alg2 W 01d8EE 0
HMIOI&HAIZI0ECD TG 4732 1+ CHALZ
O SFEFAII=SLH(18 &5)
=Xl %45 OECD TG 425

O SZEFIIISH(EE L5) © HEE 0I28 ZRU=SSHAFEZY, ALt ot

/kg bw/day OECD TG 407

H0x
In 40
4o

o
0o e

il

03 ¢H

g7 1 LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
- 30l = AS
=0

=
O W% 2AH T U241 N2 %S
O Y8 &= 24 T= H38 : U2 oS

T= U=4 0 BEDI0AM TR =4 AlE 20 o8t =4 22 =34

(NI1TE(2006) )
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09

0l
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2o @S,

0188 =/ SHHOIAIZ0ECD TG 471, ZERRANE SHEXSHHOIAIZ0ECD TG
476, SMAOIMAIZE0ECD TG 473Z 0 HAIZE R 2801 S84, &Ml W SAMOILAIH,
8t SASHHOIAISZO0ECD TG 471, ZRFJANE SHXNSHHOIAISO0ECD TG 476, S
Aol 84, MHl L SMHOIMAE, AMAIFZYN S
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O 387 B2lyd @ MU= &8s
O If #2d @ Iz s
O ga4
AN EAHY - N g BlS
NEBLSRDIAM @ g AS
IARC : XtZ 88

OSHA : tZ 8i8
ACGIH @ Xt= 18
NTP @ XtE S
EU CLP : Xt& 23

O MAINE BHOFS @ X2 gis
O MA=SH : II2 gis
O SHEHAISH(1E &5) : 12 248
O SHEXFIISH (= 8) : U2 28
O EQRMS @ U2 88
4) T2y 22012
O 34 s4
- @3 : LD50 22,000 mg/kg Rat (ECHA)
- &Il : LD50 > 2000 mg/kg Rabbit , No death (ECHA)
- &2 : Vapor LC50 >224.2 mg/L/4h (317042 mg/m 2 hr) Rabbit (ECHA)
O IR BAN T= U224 : E)E 08 IR U224 AEZ2Y 25(0), 28H0), 1 I N=48X$(0)22 HIX=
SO LIEtE, OECD TG 404 (ECHA)
O MEt = &4 = U234 @ ENEZE 0I2E = U224 AIE@Z D, ALSEH(0), EM(0.1), ZLEE(0.4), Z2LEZE(0)
©2 HIXN=4H9O=2 LIEtL. 0ECD TG 405 (ECHA)
O 387 Moy @ U2 98
O LIS Mol : Al2/Draize Test: W2l &S (IPCS INCHEM)
O g4
AtQotEEBAY @ X2 SUS
D2BLERDA : 12 eSS

IARC : XtZ 88
O0SHA : XtZ 8l
ACGIH : Xt& 818
NTP @ K2 88
EU CLP @ Xt2 RS
O MANE HOIEA : invivo - ZRT S=MEE 028 SAX 014 AIE : S4(
\

rat, #=2) in vitro - 2HI2I0tE
0|88t SEASHHO| AIE: SH(TA92, TA%4, TAI8, TA100, TA1535, TA1537, THAMZEAEH
G

O MASH @ MU0l MAIHSE 2AC X 23, mouse, equivalent or similar to Guideline: OECD TG 414, GLP (ECHA)
O SEEHFISH(1E &) : E7: SH9 detHNol A5 HEY A, 222, MEM, E4 4, & OHNL2Z A
2 5t & 228 dI0IE 2B 2 2 2 FHEY F0 F 2 MY S HH ''E EEE. / UR &I T &
o] SN Hog FHectle 2ENOE SHAAS. MEUAM OIME Blstes A2 LIEIGH, MZRQ & Ol
Z Y NBD HAH0 MRS, 22 XY Heigls A0Is & ¢ DEANS UEIWES. JU: 24 AH, 2A g2
L ot Sl NEE AROIAM ZEEACH (ECHA)
O SEEHFISH(BEs &5) + 2R(2Y): HES 0188 2P =& 21, N H&0| ALK &S, ZU(2
A): MouseZ Soll ZUl =& Z0, XYHQ FS0| ALK LS. SL(0I2HS): NFHO HSH0| PHE TX 2S
(ECHA)
O goRdid @ U2 A2
5) U35 2205

O 24 =4

- &5 : LD50 > 2000 mg/kg Rat (female) (OECD TG 423, GLP) (ECHA)

- 30 : U2 8s

- &2 : Aerosol LC50 > 0.888 mg/L 4 hr Rat No death Not classified (OECD TG 403) (Read-across Aluminium flake

Reynolds 40xD) (ECHA)
O I8 2AH T= U224 E)E UHACE IR 2AL/N24 AIE 21 HIXNH=42 (0ECD TG 404, GLP) (ECHA)
O dst & &4 &= U324 @ ENE ez & &44/0=24 AIE Z0 HIX=242 (0ECD TG 405, GLP) (ECHA)
O &I M2 : 0IRA AE 21 SEJ| HI2I4 e (ECHA)
O I8 W2y @ JIUTIO($)E A2 TIE H24 (maximisation test) AIE 21 HID2IAH. BHE 0/10 (0ECD TG
406, GLP) (ECHA)
O g4

AHOIMEHY X2 s

NEB2LS20A 0 A2 g8

IARC @ Nt& 2

OSHA @ Xtz S22

ACGIH @ Xt& S22

NTP @ X2 A8

EU CLP @ Ktz S8
O MAMIE BHOIYY @ S2 Ml W MMHE 2A Z20 S4, MA NE AA Z20 RASYH 218 tsd ZsS / AE2 W
SEL sABH0 24 210 24 (ECHA)
O MAlsA @ D=2 aluminium(30 mg Al/kg bw/day, 100 mg Al/kg bw/day, 300 mg Al/kg bw/day)0il 2#=°| EJOtD|, S+A
AZ LEZ QG B AMAE SH ASH et RS FEY, 018 £ HMIIZESO FIMUI E6HTAI 20 018 =
o Yo=Y, MY SHS FEole HS S, 3642 DSE 2 MIIQ DEY Al-citrate 20A 0ls & M0l O
off ¥etoln L= FE2 LIENY, 231 MDIIOIA Na—citratell H&i0| 2&E, Q2 YHS D&, £3210A O X=0A
ZEE 2= I, S50 92 0I2tes SHUS, YAHISE, Atiel ¢ fctel 28 250l Oioh g2s 200 22
ZA204, 100 mg Al/kg bw/dayz Ol
O SEENMISH(18 &) : N2 43S
O SEENAISH(BE E) © HEE N2 B=E2F2E0N AIE Z1 LOAEL 1075 mg AlCitrate/kg bw/day (100 mg
Al/kg bw/day) XIZ® S, 02l L SCtel O 2&0 Ol L2te 200 22& (0ECD TG 426,452, GLP) (Read-
across 31142-56-0), S5t BIEEUE0N AIE 20 Y4 HEXZ2(S8Z M) SS0M gt G5 8IS0l Y=

b
n
L]
2o

(Read-across alumina) (ECHA
O gelrdid : Nz 88

6) 2-HEZ= @4t 2,2,4-EC0IHE-1,3-HACQCO0S2 2L0AH



O
il
0x
Jn
0x

: LD50 > 3200 mg/kg Rat (SIDS)
: LD50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)
: LC50 > 4.4375 mg/ £ Rat (SIDS)

v o oY
© E 4

O I8 2AY = X34 : Not irritating : 48A12F ZtEAl 2 &= : 0.3 Not irritating : S8t = 24hrd 32
0.7, 48nrd Z< 0.3 (IUCLID, SIDS)
O dlgt = &4 = K24 : Slight irritation : 48A12F OI= 0l Xk=0] 25 Al2tE (SIDS)
O 387 Moy [tz g3
O I8 maly @ noeld elg (SI0S)
O gy
AAOIHMEAY T = AS
NELSEA : X8 88

IARC : Xt& 88

OSHA @ Xt& 88

ACGIH : XIZ 8iS

NTP @ Xtg S8

EU CLP : Xtz 818
O MAHMIZ BHOIYY : EHSHHOIAIE :S4 TA8, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)
MAIS4 : NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)

G maEEIEA(E k) Kk B

O EXEHEMIISH (B2 =) : Rat 41~51Y HF AIYSSS ZUCISE0| BOILE AIESR S Qo] QI8tHY 2= ATH
ANSEFE, S22, MEAHRAHSOE L hyaline droplet JF SI0|Z2AE AHACZ EQ 2t SAFWM F819| 2HNILO| H
CH, NOAEL=1,000mg/Kg (SIDS)

O EoRdd : Xz els

12. &30 0= L&

ot MEets4
1) 2y

O o0& : Xz 8438
O 227 Xg el
O =8 g g8
2) Ol&tst ElEtE
O O{& : LL50 >100 mg/ £ 96 hr Oryzias latipes(0OECD TG 203)
O 22S : EC50 >100 mg/ £ 48 hr Daphnia magna(48n-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48h-EC10=91.2 mg/L,

0ECD TG 202)
O Z=F : ErL50 >100 mg/ £ 72 hr (Pseudokirchneriella subcapitata, 72h-ErL50 Pseudokirchneriella subcapitata >100
mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)

3) 2
O o0& : Xz g8
O 22z X2 g8
O =8 Iz g
4) ZT2g@ 2202
O O{& : LC50 40613 mg/L 96 hr Oncorhynchus mykiss (Environment Canada (1990), BFXI4=4A!, &= GLP) (ECHA)
O 22& : LC50 18340 mg/L 48 hr Ceriodaphnia dubia (EPA 600/4-90/0-27, XlZ=4l, =) (ECHA)
O Z& : EC50 34100 mg/L 48 hr Pseudokirchneriella subcapitata (OECD TG 201 , XIZ=4l, &< GLP) (ECHA)
5) 435 2205
O ox : X2 g8
O 2AUF : 12 88
O X8 : U= 8iS
6) 2-HIZ2 =2 oA 2,2, 4-E20IHIE-1,3-HEQCoI22 2=0AH
O 0{& : LCh0 30 mg/ ¢ 96 hr Pimephales promelas (I1UCLID)
O 22& : EC50 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X8 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (I1UCLID)
L, &84 2 2od
1) Sy
O &F4d : X2 88
O 2od : Uz a3
2) Ol&t3 ElEts
O &F4d : X2 88
O Zod : Uz a8
3) 2
O &84 : log Kow = -1.38 (HSDB)
O Zod @ Uz els
4) T2da 22012
O &R24 : log Pow 0.085 (20.5°C) (ECHA)
O Zolld : Xz i3
5) 2435 22015
O &84 : Xz S8
O Zolld : Xz 3
6) 2-HIEZ2T At 2,2,4-E2I0I0E-1,3-HEHCQCI0I22 2L0HAH
O &F4 : log Kow = 3.47
O =2dd : X2 9=



1) g9y Y
O =4 : 2 8is
O M28d : U8 As
2) Ol&t3 ElEts
O ==4 : 2 8is
O M284 : U8 As
3) 2
O ==4 : 2 8is
O M=284 : U8 As
4) Z2TY 22012
O ==4 : BCF 0.09 (ECHA)
O M254 : 81.7 (%) 28 day (ECHA)

O s54d : g 838
O d=zdd : U= &8s
6) 2-MEZZ2 @A 2,2, 4-EC0IHE-1,3-HHQCI0IS2 2L0AH
O s54d : I8 838
O M=IaHd @ 70 (%) 34 day (SIDS)
ct. EZ0ls4
1) 2

2) Ol&3t ElEts

3) 2

4) T=Z2Ld
&t

5) 45 2=20Is

6) 2-0g

OF. JIEt ol S&

2) Ol&ts ElEts
iz e6s
3) 2

4) Zzoa

gl

5) 445 2205
7

6) -HI2Z=2 it 2,2,4-E20I0IE-1,3-HACQC0IS2 2L0AH

13. HIIIAl =2 Arg
Ob. HDOIYY -
- Hol2e ZHESJI0 22510 HolS22gol et fIEHe g A

LE HIIAI FAME(2EE 87 & Z& HI| &H2S =)
- NSEHIISS HHES= = & 2Usts HOIES AAZ2 HMelotALr, HIIS™Mely % WAl X, HOI
E M2AES &1 2435t

2
HolS2eldy RES =2 A

o
w©

250 2s FL

Jb. SAMS(IMDG CODE/IATA DGR) : UN 2&FE22 2FRFEI &

0lo

L. | X3 4XY : 2 8
. 230M9 848 S3 : i o3
2. 8IS (INDG CODE/IATA DGR) : HE 83

OF. sigedsX (g = didigez HI|) @ Hldg

re
e
Pl
o
I3

Bt ALEXIL 28 = 245 0l 2o & 2RIt UL ERE S
Al

DOT & JIEt RE SN =& 2
O 3MAl HlaEXIS 7 @ oS S



O SEA HI4ZXS B8 : oY oS
15. 9= NS
b AOIEEAMN OB X 'CEIFLFSE, "ANASHSE", 'HABISIUHAKHAK", 'SEABAG
QEUT’, "HALSH", "BHUHBDNHBHAS T
1) gy
HES2XNSE : dHg 88
SIIHMEE ¢ Y oS
HABYRHSE © WY oS
RASASHUASE @ Y oIS
SHAAYANUASE © WY %S
CEIIFLIYSE WY oS
SBIIELNSE Y oS
SERUAHARWSE © HFUS
TYAHSDH (P HBSHASE : oL 243
2) 0143t ElEHS
HES2XNSE : dHg o8
SOIHASE Y oS
HRAHYRASE 1% 014 2
RUSASHUASE ¢ 1% 014 21
SAALLTHASE © 1% 014 LI
CEIIFSFSE ¢ OIMBEIEHSTWA © 10 mg/m
CESIEZEER R E
SERANARHSE @ HPels
TYAHSDH(PINHBHASE : oS
3) 2
HESSNEE : g %S
SOtHASE : Y oS
HYUGYRHSE WY oS
RYSBASHHASE © oY oIS
SAAVLVHASE @ HY oS
CEIFLZST Y %S
CESIEFEEE R E
SEBAYLRHNSE © HYHS
THAHEDN(PINHENSEE : et
4) TREU 224012
HESSNEE : g ¢S
ISR ¢ Y oS
HUGYRHSE WY oS
RAHASIUHASE : oY oS
SAAVLVHNSE © HY oS
CEIFLFSE WY 9S
CESIEEEE =
SEVRAYLRASE © HYHS
THAHEDN(PINHENSSE : sf2ats
5) +43 2205
NESENEEIC RS
SOIHASE : ol o8
ZRAMRASE 1% 014 20
LUSBASHUASE ¢ 1% 0l 20
SAAYATUHASE © 1% 0l 21
CEIIFLNEE  YR0ISOI2L )W : 2 mg/m (LR0IS_IHSS &)
CEESIEEEEE RS
SHBAYLRHSE © HLHS
THAHEDN(PINHENSSE : h2ats
6) -HEYT2BND 2,2,4-S240IHE-1,3-HEIQACHOIS 20 AF
HESSNSE : g 218
SIHASE : e o8
2AHYRHNEE © WY oS
RUSASHUASE © oY oIS
SAAVLTHNSE © HY %S
CEIIFEFEE WY oS
CESIEEE I
SHUAYLRHSE © HLAS
THAMEDN(PINHENSSE : dl2ats
Lt Stst2 X2l 28 A "HWESTANA ST
1) geiuy
plET I TS
NA2RZN S=E 2B Y S
SE2% ;WY oS
Metes © e oS
=NEHI TS
EREIVESCET SRS
ADOHISE : HY oS
sotEE ¢ dges

2) Ol&tS ElELS



JNESE ;g %S
NA2ZZA S=2E 2 HY 98
282 : g o8
HE2x : g 2s
3ned @ iy s
EREIVENCET IR
NDOHISE © e oS
sot2E : dges

3) =
IESE : HeE
NA2REA S=2E 2 : HY 918
Ss2% Y oS
Hetes ;g 9ls
312« WY oS
EPEIV IS ET= =
NDUHIZE : #E 9iS
St2E : dges

4) ZzEY 2a02
IESE e
NA2ZEA S2E 2 : #Y oS
Ss2% : g s
HE2 : iy oS
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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.nlm.nih.gov/
- EPA; https://pubchem.ncbi.nim.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISI2AEMPAALY 2EISANSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
~ International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)
- ASESHBACIANAE, AYUBTHAE (http://hazmat .nema.go . kr)
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