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R)FAELY 0.04 0.084 0.10 RERE. . BR. VY
RURFLY 0.1 0.054 0.07 hA. 390 BS
K YIFLYTLI4L—b 0.16 0.088 0.10 kLA 1899
=D 0.05 0.003 0.05
RUEBIEE=)L 0.1 0.023 0.05 Sv7. FH
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BEBERE LT ILI—N 0.05 <0.001 0.05
RYEZILT LA 0.05 <0.001 0.05
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SHEFHREORIE
(Threshold of Toxicological Concern: TTC)
ENAMLIRLBRZHOEVEET VN RSV THAHELSREIZEDLY
T ATTIEEYD RN AT —ER—ZAND/ENHTD50(50% A ARE)
T—2DSHmEMhROLNTLNS,

0.8

0.6

Tumor Occurrence

VSD(ps) VSDus) TDso
Dose

EKEDOVRIFHADED A=A VDETEIL. BETILFRAT—IF
FIEE DHBET VIS HERBMECL>TROSN BN, COHH
TIETD50M S D EEHENMEIZEBVSD (106 R D) D TE R, !



- Distribution of VSD Distribution of TD ¢
CCJ (10" from TD50
) .
S 63 %ile
= A
L 85 %ile
> ’
ke !
(D) |
ad :
| ; | | |
' 15 pg/day
0.15 ug/day
(=0.0025ug /kg/day) Log jgDose
ENAMEYEDHTER
5% 7 FE{E 100% 50% 20% 10% 100% 50% 20% 10%
U g/day 106 x4 10° YR
0.15 86 93 97 99 96 08 99 99
0.3 80 90 96 98 94 97 99 99
0.6 714 87 95 97 91 96 98 99
1.5 63 82 93 96 86 96 97 99
3 99 17 91 95 80 90 96 98
6 46 13 89 95 14 87 95 97
Munro(1990)& Y 18

1.5 i1 g/person/day =0.025 i g/kg=bw/day =0.5 ppb



EPAMIRIS (Integrated Risk Information System) [Z& %5
TTCODREE

KEEPADIRISFHML & ¥ (5444 8) DVSD (Virtuall Safety Dose)
MEEESNTNS7TSMBE D21

VSD(10°RD) D5 (7591E)

Heptachlor

t&¥#

20 18

15

11

VSD( i g/kg bw) at 1076

Hexachlorodibenzo-p-dioxin
Benzidine
Bis(chloromethyl)ether
N-Nitrosodiethylamine
N-Nitrosodimethylamine

N-Nitroso-N-methylethylamine

Hydrazine/Hydrazine sulfate
Quinoline
N-Nitrosodiethanolamine
N-Nitrosopyrrolidine
1,2-Dibromoethane

Polychlorinated biphenyls (PCBs)

beta-Hexachlorocyclohexane
technical Hexachlorocyclohexane
Hexachlorobenzene

Arsenic, inorganic

Vinyl chloride
Bis(chloroethyl)ether

Toxaphene
1,2-Diphenylhydrazine

Bromate

2,4-/2,6-Dinitrotoluene mixture

19
Acrylonitrile

3,3'-Dichlorobenzidine
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>0.5 ppb 2RERERRMHER: -iEFL A CAGER -IE3LHIRECA PR AR
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~ i(Ames)E;?E; "ﬁ?lﬂlﬁ?[ J:E%)E{K o = 7L #fi I CA
P0peb | mEMBIESEREAR | | EEREIEI & DRAAIELDTDIA D
o i H L \
MONBR XYY" | JERES VBV C L EERTIBEN DD,
A
5
>50 ppb | LE+AEMMAILS | -SEERRIEHR | LE+ 08 | LR+ 0B
- CAGLER (in vivo) . | grsEabet | RO SEMESER
-REN2FEEN Y (1T o8, 3F | .y 90 H Ji@&'—-}ﬂ%ﬁ@NOAEL;b\ HIRIZRD B
Ippm | o) SEB0BRH | 74 N HTDIT. ZDMDIERNSAZELRC
ERESESAR CLEIERTIBEN DB,
>1ppm |VRM2EEM(IoE. |
~5pom | man B 5 (.
>5ppm | DEM ERERR | ipsnomau
Dt 0 5o B IR (210)
DR - BRI/ SR

B (218)
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1E-1

1E0 1E1

NOEL (mg/kg bw/day)

[—-x— Develop —m - Neurotox Neurodev —z— Class Il —e— Mixed ]

0

0.01

0.1

1.0 10 100 1000 10000
NOEL (mg/kg body weight/day)

Fited —
distribution
Class| o
Class Il =
Class Il ©

5N—tv4{ EFREZBE=E

JINOEL D ER1E
mg/kg Ug/
bw/day person/day
Class I | 3 1800 |
Class I 0.91 540
Class III iiilgits 88 |
REEF B8 2076, |
RS 0.03 18



TTC Shema

—> yes

Non-essential metals, metal containing compounds,
polyhalogenated-dibenzodioxins, -dibenzofurans, -

bighenyls?

Structural alerts of potential Aflatoxin-like, Azoxy-, .
. . > - » | Compounds—specific RA
geno't/oxmlty? N-nltroso-cfmpounds? /
Intake > 1.5 ug/day? \ Intake > 0115 ug/day?

Would not to be

A safety concern Negligible risk 1 Genotoxic carcinogens
| Non-genotoxic carcinogens
Organophosphates ? > Cramer structural > Cramer structural
j class 111 ? class Il ?

Intake > 18 ug/day? Intake > 90 ug/day? Intake > 540 ug/day? Intake > 1800 ug/day?

Would not to be Compounds—specific RA
A safety concern (from Kroes et al. 2000, 2004)
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W e EO ARRIZLBRE (—RE)
<0.5 ppb | EERTEGEERHER). |SHELRRHRR |<1.5 HBRAE RMERHER)
(Z1.5ug/day) RENE, TEREDOERER (in vitro) #Eﬁ %E_Jﬁ'l’i@)’(ﬁﬁ
= AmesBLER ug/day | @, #E7-+
BT REMHE: i, Bl SBEEEMHER:
>0.5 ppb EHam-ssa | >1.5 .
P HEICKSBEFERETR EFERTRR <90 gﬂg?"f%"gx?ﬁﬁg
(Ames) BER — e
50 ppb e .| B da BRI L BRI
a. 5~1%€ RELMRICLOREMHRE  g/day # (CA) B RIZTHRY
1 g/day) (CA) Ei% ?!E%E;WXU‘/ S IA—7 (1K) RE&
JA—X(tK)z . R+ BMMRISE S
>50 ppb . L5+ BRI LA CAR | - 3BT RENRER >‘f 1800 CASRER (in vivo)
~1 ppm ER (in vivo) -90 HiZ O S ER =18 - 0B RO SRR
(150~3000 -[REI2FEE M (IF o8, 3E RS- T 1 g/day ( - BEIZIE L TRMHAR)
u g/day) [To8) I:_J:é ooREOH 37—~ 1) A 2 @5
BESHEHER > 1800 gyt
>1 ppm DIRAI2FEE Y (178, JE U g/ day zi%’fg% -
i - ZOEHs E. B1x3
~9 ppm E%@” SORARMEE -BRUR, 537 FRE. 3 HE TR
>5 ppm 2)4E B , BRFE AR Br bR i
- -ERERR (118) &
ERTIER St B SER (2
4 ER 1)
- EHIS T/ RE =
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x 2-8 REBEIIESSEE
Minimum required (pxa/kg bw/ (xg/human/ Proposal Cf. U.S.FDA
toxicity information day) day) (ya/human/day) | (, g/human/day)
Structure Alerts =0.025 — =1.5 =1.5 =1.5
Genotoxicity tests 0.025~.1.5 — 1.5~.90 = 1.5~.100 1.5~.150
Sub-chronic study 1.5~3 — 90~-1800 i 100~2000 150~3000
Full toxicty study >3 — I> 1800 i >2000 >3000

/

/

]

/

Divided by 2 kg of total food comsumption
BamElE 2.0 kg, —BFY(HISEARERE -REWE)

£2-0 AEGEECESERE (ppb)

Minimum toxicity Proposal Proposal Cf. U.S.FDA Cf. EFSA
information (rounded value)

Structure Alerts (TOR) =0.75 T =0.5 <0.5

Genotoxicity tests 0.75~45 = 0.5~50 0.5~50 =50
Sub-chronic study 45~900 = 50~1000 50~1000 50~-5000
Full toxicty study >900 >1000 >1000 (>5000)

International harmonization

24




M7 70—F&8E(CL-HBED

BHIRE > EIFDA BRI E & =
(BREREE (EU)E RES(IC & SBRHBAS
kg LIz =D AARICEEDFEEQRE)
1 BERE) ERBEDEE
<0.5 ppb | HABTERERGER), |SEERFRIEHR <0.5 ppb | BBEFL=ELRHER),
(Z1.5ug/day) | FEMYE, TEIRMEDSCERE (in vitro) (1.5 1 g/day) #Eﬁ %E_Jﬁ'l’i@)’(ﬁﬁ
= - AmesSRER RE. EBET77-H
_ -l FLHARA CAGRER .
>0.5 ppb | 2EERRIEHE: S~ k2 >0.5 ppb | 2AZRERHE:
~ R ICKSBIETFRAETR ERERTESR ~ 'ﬂﬁl:J:?E{r?%%é’vf
< 50 ppp | AmeBR B |50 p0b | mesarsnmns
. e RELMRICLORBARE (1.5~100 # (CA) B8 RIZTYR !
u g/day) (CA)ERAER XIT<THRYY u g/day) ST — (1K) SRER
TA—< (tK) HEX
>50 ppb~ 'J:E.E+ E‘ﬁﬁ:’ﬁﬂ]ﬂﬂl:&é CAH | -SHEZERFAMHER >50 ppb~ | iR B ERMRAIC & B
<1 ppm | Blinvivo) .90 B E O B4 ER 1 CABER (in vivo)
(150~3000 'EE‘JZEEJ%('f’J@s 3E ANEREMEIZET (1£~20€Opm - 0REOFHEHR
1 g/day) IFoM) ICkH0REAE | 25 4 pe/day) | REICELTEMRS)
2SR
. 1) Al 2 &Y
Sl DIRAI2FER (18, 3 >1 B
B o) <& HEO181ES sl Bt E
9 ppm MEERER #;?ﬁugiigﬁ . RE. (2000 v /day) 2;%;@ ﬁy——igé—ﬁgﬁ
2)E5E. g =8 OF Ly T
> ppm E ERRR (1) R 1 e
MEFTRIEER USREBIRER (2
4R B ER 1) :
RS/ BB h

BR (278)




US EPADIRISIZHE T 55 CRIDIEAYL.5 1 g/kg/dayLl FDILEYE

Substance Name RfD Substance Name RfD
Tetraethyl lead 0.0001 Strychnine 0.3
Demeton 0.004 Tributyltin oxide (TBTO) 0.3
Disulfoton 0.004 Warfarin 0.3
Ethyl p—nitrophenyl phenylphosphorothioate (EPN) 0.01 Zinc phosphide 0.3
Aroclor 1254 0.02 Aluminum phosphide 04
Sodium fluoroacetate 0.02 Antimony 0.4
White phosphorus 0.02 Avermectin B1 0.4
Aldrin 0.03 Glufosinate—ammonium 04
Merphos 0.03 Glycidaldehyde 0.4
Merphos oxide 0.03 Acrolein 0.5
Dieldrin 0.05 2,4,6-Trinitrotoluene (TNT) 0.5
Haloxyfop—methyl 0.05 2—Methyl-4-chlorophenoxyacetic acid (MCPA) 0.5
Methamidophos 0.05 Cadmium 0.5
Aroclor 1016 0.07 Chlordane (Technical) 0.5
Ethylene thiourea (ETU) 0.08 Dichlorvos 0.5
Phenylmercuric acetate 0.08 Ethion 0.5
2,2' 4.4’ 5—Pentabromodiphenyl ether (BDE-99) 0.1 Heptachlor 0.5
2,2’ 4,4'-Tetrabromodiphenyl ether (BDE-47) 0.1 p,p'~Dichlorodiphenyltrichloroethane (DDT) 0.5
Bidrin 0.1 Quinalphos 0.5
m—Dinitrobenzene 0.1 Tetraethyldithiopyrophosphate 0.5
Methacrylonitrile 0.1 2,6—Dimethylphenol 0.6
Methylmercury (MeHg) 0.1 NuStar 0.7
Methylmercury (MeHg) 0.1 Perchlorate (ClO4) and Perchlorate Salts 0.7
Heptachlor epoxide 0.13 Hexachlorobenzene 0.8
2,2' 4,4' 5,5 -Hexabromodiphenyl ether (BDE-153) 0.2 Pentachlorobenzene 0.8
Dimethoate 0.2 2—(2-Methyl-4—chlorophenoxy)propionic acid (MCPP) 1
Mirex 0.2 3,4—Dimethylphenol 1
Fenamiphos 0.25 Aldicarb 1
Methyl parathion 0.25 Aldicarb sulfone 1
Chlordecone (Kepone) 0.3 Cadmium 1
1,2,4,5—Tetrachlorobenzene 0.3 Dinoseb 1
Amdro 0.3 Furan 1
Arsenic, inorganic 0.3 Hexachloroethane 1
Endrin 0.3 Methidathion 1
gamma—Hexachlorocyclohexane (gamma—HCH) 0.3 Pyridine 1
Hexachlorophene 0.3 Terbutryn 1
Mercuric chloride (HgCl2) 0.3 Vernam 1
Phosphine 0.3 Bromomethane 1.4

I pg/kg/day
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NAME Ames | Chrom | Lymph | VIVO [other invitra
Acrylic acid, 2—ethylhexyl ester —
Caprolactone — — -
alpha—Methylstyrene — — —
1,3,56—-Tris(4-benzoylphenyl) benzene — — —
3—Aminopropyltriethoxysilane — — — —
1,2-Bis(triethoxysilyl)ethane — — —
1-Isocyanato—3—-isocyanatomethyl—3,5,5—-trimethylcyclohexane _ _ _
homopolymer, methyl ethyl ketone oxime—blocked
2,4-Bis(2,4-dimethylphenyl)-6—(2-hydroxy—4-n-octyloxypheny|- _ _
1,3,9—triazine
Tricyclodecane dimethanol-bis—(hexahydrophthalate) — + — — (+/-)
N,N'-Bis[4—(ethoxycarbonyl)phenyl]-1,4,5,8— _ N _ —(+/-)
naphthalenetetracarboxydiimide
N—-Methylolmethacrylamide — + — -
1,3,6—tris(2,2—dimethylpropanamido)benzene — — — —
+

— — | (obDTC| —
Mono—n—dodecyltin tris(isooctyl mercaptoacetate) TiEH)
Vinyltriethoxysilane — + — —
Poly(ethylene propylene)glycol tridecyl ether — — —
Silicon dioxide coating (SiOx) formed from the monomers _ — _ _

hexamethyldisiloxane and hexamethyldisilazane
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EUAF LAJLID LA LAJLIT LANJLI LANJLI
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