QFEMNAMELLS
CASNo. o o
TiO2 1ARC B
1
2
2500 3000 13,490 2010 o
CAS 1856 2.5 5 10 mg/kg/  CD-1
13463-67-7 %0
3.9 4.3g/cm3 ( ) Group 2B
1317-80-2
Ze
et al. 2014
1317-70-0 IARC 2B ( (2010)
( 2013 (Ze et al. 2013)
EU Annex VI CLP 2008)
NTP 12th: NTP 2011)
ACGIH A4 ( ) (1996)
DFG MAK 3A (inhalable fraction: except for | 4
ultrafine particles) (DFG 2010) in Vitro in Vivo
Ti02
2
o
in vitro in vivo ACGIH TLV-TWA 10 mg/m® (1992) o
2 0 10 50 250 mg/m3 250 mg/m3 -
overload 10mg/m3 0.023mg/m?
TLV-TWA 10 mg/m3 LOAEL
(@]
LOAEL = 10.4 mg/m3 Ad Skin  SEN TLV-STEL
Wistar 21 nm o
8/ 5/ 2 0.3 mg/m 2013
10.4 mg/m3
19/100 1/217) 10 mg/m3 0.3 mg/m?
overload
Bermudez 13 2 mg/m3 overload 0.3mg/m?
LOAEL NOAEL ILSI Workshop report 3
2 0.33 mg/m3
UF = 1,000 (10  LOAEL 0.3 mg/m3
NOAEL (10) (10
= 0.023 mg/m3 NEDO : PL: : 0.6 mg/m?
10.4 mg/m3 ><18/8( )>1/1,000(UF) NIOSH Recommended Exposure Limit (REL): 0.3 mg/m3
= _0.023mg/m3 EC : Derived No Effect Level (DNEL) : 0.017 mg/m?




QFMN AL

CASNo.
CH,=CHCH,CI 6 IARC Group3 EUCLP Carc. Cat. 2 300 ppm (
ACGIH A3 DFG 3B ( )
F344/DuCrj (Fischer)
3- _1- (100 ppm)
3 A~_Cl 45
2 (100 ppr)
3- Crj:BDF1 (50
1 2.6 ppm) (100 ppm)
CAS 107-05-1
135
= 0.94
uDS CHL
39.3 kPa IARC Group 3 1987 in vivo
20
EU CLP: Carc. Cat. 2
NTP 12t
ACGIH A3 1996
DFG 3B 1978
ACGIH  TWA 1 ppm 3 mg/m® (1963 ) STEL 2 ppm 6 mg/m® (1976 ) Skin (
UDS CHL ) (2010 Notice of intended change ) -
in Vivo (3-8 ppm)
STEL 0.056 ppm
o 1><10™* 1><10
DFG MAK MAK H( )
NIOSH TWA 1 ppm (3 mg/m®* ) ST 2 ppm (6 mg/m? ) NOAEL
OSHA TWA 1 ppm (3 mg/mé )
1><10"
0.056 ppm
O
NOAEL = 100 ppm 1 ppm
F344 ¢! 25 ) ACGIH
0 50 100 250 ppm 6 / 5 / 90 1ppm
100 250 ppm
C )
250 ppm 100 ppm
NOAEL 100 ppm
UF =10 10

= 7.5 ppm (23 mg/m®)

100 ppm > 6/8 > 1/10 = 7.5 ppm




QFEA AL
CASNo. o o
CHCl5 IARC 1999 2B 6 15 Wistar 0 3 10
30 100 300ppm 7 / (Baeder et al. 1988,
48,782 t (2012 ) Baeder et al. 1991) 10ppm
30ppm
Methane
trichloride Formyl 62 o
trichloride 430ppm
21.2 IARC 2B (1ARC 4 (significant)
CAS 67-66-3 H kPa(20 ) 1999)
| 2B
64 2005)
HCIJJ!C' ACGIH A3 o
E| L = 1.48 (1996)
G| DFG 4 (MAK 2002)
EU CLP 2 (EU CLP) Salmonella typhimurium  Escherichia coli
1 4.12 NTP RoC13th R(
) (NTP 2011)
o ACGIH  ACGIH TLV-TWA 10ppm (49 mg/m3) (1978 ) o
7 / 5 / 6 -
NOAEL =5 ppm (Torkelson et al. 1976) 25 30ppm S0ppm 0.037ppm
BDF F344 0 5( ) 10( 10ppm 50ppm  1/5
) 30 9 ppm 6 / 5 / 104
30(7/50) 90ppm  (12/48) NOAEL
90ppm  (11/48) NOAEL  5ppm 3ppm (14.7 mg/m3) (2005 )
6/8 5/5 o
UF =100 (10) (10)
=0.037ppm 30ppm 3ppm
5(NOAEL)ppm><6/8><1/10><1/10 0.0375ppm CYP2E1
PBPK
o 3ppm
NOAEL =10ppm
6 15 Wistar 0 3 10 30 100
300ppm 7 / 10ppm CYP2E1 RNA
300ppm 30ppm
NOAEL 10ppm
3ppm
7/8 DFG MAK  0.5ppm (2.5 mg/m3) H C (1999 ) NIOSH
UF =10 (10) REL : Ca  STEL 2 ppm (9.78 mg/m3) [60-minute]
=1 ppm OSHA PEL CEILING 50 ppm (240 mg/m3)
10ppm>=<1/10 1 ppm UK 8h TWA : 2ppm(9.9 mg/m3) Sk




QM AL
CASNo. o o
5,342
CCl4 (2012 Yy ( X , 25pp;1
2013)
314 25ppm /| o
76-5 ggg ) ( Sppm 20 mg/L (3,200 ppm) 5
IARC B 30 mg/L 4,800 ppm
T 12.2kpa 20 2.5 5 40 mg/L (6,400 ppm)
3
CAS 56-23-5 ""(:"” 23 1ARC Group 2B (1987) 89 mg/L (14,100 ppm) 0.8
,_ﬁ-f “Cl 2 B (1991)
il = 1.59 EU CLP Category 2 (2008) (EU CLP)
NTP 12th R (1981) (NTP 2011) © ]
5 3 ACGIH A2 (1993) In vitro e i
o ACGIH TWA 5 ppm 31 mg/m® STEL 10 ppm 63 mg/m® (1993 ) Skin(1961 ) |o
S5ppm  TLV-TWA €)) .
10 20 mg/kg 10 ppm
@
o (3) Paustenbach et al. (1990) PBPK
5 ppm
10 ppm  TLV-STEL 10 mg/kg
Stewart Skin
© LOAEL
LOAEL = 5 ppm 5 ppm (31 mg/m?) (1991 ) 0.005ppm
F344 ¢! 50 ) BDF1 @ 6 / = 10 ppm )
50 ) (99.8%) 0525 125 ppm | 5 ppm 1 ppm LOAEL
(0 31.5 157 786 mg/m3) 6 / 5 / ppm 10
104 ppm ©
125 ppm 5 ppm C )
25 ppm (6%)
© 2% 2 /1797 ) NOAEL 5 ppm
5 ppm 25 ppm
5 ppm ACGIH
8/49 (16%) DFG MAK 0.5 ppm (3.2 mg/m3) (2000_ ) TLV-TWA
( ) (2 10%) NIOSH ST 2 ppm (12.6 mg/m® ) [60-minute] (NIOSH 201%) ) 5 ppn
25ppm 125 ppm OSHA PEL TWA 10 ppm C 25 ppm 200 ppm §5tm|nute max imum pegk in any 4 hours)
5 ppm genﬁral Industry: 10 ppm TWA; 25 ppm  Ceiling for 5 minutes in any 3 hours; 200 ppm
eal
Construction Industry: 10 ppm, 65 mg/m® TWA; Skin
Maritime: 10 ppm, 65 mg/m® TWA; Skin
UF = 1,000 UK WEL: TWA 2 ppm (13 mg/m®), Sk (UK HSE 2011)
10 LOAEL — NOAEL 10 10
= 0.005 ppm
5/1,000 0.005




@SB APELLS
CASNo. o o
1,4- C4Hs0: 2261 NOAEL=500 mg/kg
( 2014) (
2012) IARC B
1,4- °
101
,*'h“a_ 3.9kPa 20
. ™ o
CAS 123-91-1 12 1ARC 2B In vitro in vivo
. § 2 B
T = 1 - 03
EU CLP 2
1 3.0 NTP 12th  Reasonably anticipated to be a human
carcinogen. First listed in the Second Annual Report
on Carcinogens (1981)
ACGIH A3
o ACGIH TWA 20 ppm 72 mg/m® (1999 ) Skin(1965 ) o
1,4- TLV-TWA 20 ppm 72 mg/m® -
Skin
SEN 1.875ppm
o TLV-STEL
NOAEL
o
NOAEL = 250ppm 104
F344 50 1,4- o
0, 50, 250, 1250ppm 6 / .
5 / 104 10 ppm 36 mg/m*> (1984 )
21/50 1950 6/50 1,4- 111ppm>=<7 / =<5 [/ <2 10ppm
Ppm 1/10 10ppm
250 ppm 14/50 1250 ppm 41/50 1.4-
10ppm
2015 ppm
UF = 100 3
(10) DFG MAK 20 ppm 72 mg/m° (1996 )
(10) NIOSH TWA REL Ca C 1ppm (3.6 mg/m® ) [30-minute]
3 .
- 6.75 mg/m OSHA TWA PEL 100ppm (360 mg/m° ) [skin]

250>=<6/8>=<1/100 1.875ppm(6.75 mg/m®)

UK TWA Long-term exposure limit 20ppm

72 mg/m?

Comments: Skin




1,2-

QI ATELS
CASNo.
1,2- CICH2CH:Cl 2,921,934 IARC 1999 28
(2011 )
[ C2Ha4Cl2
1991
140,182
1,2- (2011 )
83.5
CAS 107-06-2
8.7 kPa(20 ) (
- 35 7 ) IARC 2B (1ARC
-..\.--\. y - - '\--_\-\..-.I 1999)
= 1.235 ( ) 2B
1 3.42 EU CLP Cat. 2 (EU
CLIP) invitro DNA
NTP 12th R invivo DNA
(NTP 2011) SCE
ACGIH A4
(ACGIH 1996)
MAK Cat. 2
(MAK 2014)
o ACGIH  ACGIH TLV-TWA 10 ppm 40 mg/m® (1980 )
in vivo in vitro
10pp TLV-STEL 0.02 ppm
o 1x10_4 1’2_
-4
(UR) = 6.3 x 10%)
10-6/(ug/m3) ( 2006)
10-4)
= 16 pg/m?
1><10-4 = (6.3><10-6) 16 pg/mz " 10 ppm 40 mg/m3 (1984
10m
240 / 45 69778 10 ppm
47 95mg/kg/ 97 ACGIH
16§Jg/m3/ (10/20) > (240/365) ><(45/75) | 149 195 299 mg/kg/ ; NCI 1978 150ppm 7 5
= 81 pg/m 10-2) 78 TLV-TWA 10 ppm
_ B 10ppm
=81 /m*(0.02ppm
1g/m*(0.02ppm) DFG

NIOSH 1ppm 4 mg/m® ;REL-TWA
OSHA: 50ppm (PEL-TWA)
UK: 5ppm 21 mg/m®  Skin




QM AL
CASNo. o o
CH.Cl> (H24 )51(’984 IARC 1999 2B 34
2013 2014 8 (20 47 0.4
2.9 )
4 1 ml 200 2,600
2A 2,000
40 ACGIH NTP
2B A3 R
CAS 75-09-2 47_4kPa (20 ) MAK  3A o
EU 2
95.1
%) 100 300 ppm 2,000 ppm 30
= 1.3 7,000 10,000 ppm
| 20,000 ppm 30
I:.I
'1"‘# Rt 1 1.9
- | 200 ppml1.5-3
IARC 2A (Lancet Oncology 2014) . 300 ppm 95 700
2B ( 1996) 1999 ppm
EU CLP Annex VI Tab. 3.1 2 (2008) (EU CLP)
NTP 12th R (2002) (NTP 2011) e .
ACGIH A3 (1996) In vitro
DFG MAK 3A (2000) )
NIOSH Ca S9 In vivo
132 (Appendices)
(N10SH)
o ACGIH TLV-TWA 50 ppm (1996) o
ACGIH -
3.5% TWA 46 ppm
55 ppm 66 ppm 2.9% 3.3% 3.6% 55 ppm
o 1><10-4 200 ppm 3 CNS NOAEL 14.3ppm
4
US EPA IRIS TLV-TWA 50 ppm
EPA
-4
(UR) = 1108 (ug/m®)™ 104)
RL(10™%) = 10 mg/m® 50 ppm;40mg/m* ( 1999)
1/(1>10%)/10* = 1><10* pg/m® = 10 mg/m® B6C3F1
10/20>< GST B6C3F1 o
240/365> 45/75 - .
RL = 51 mg/m®* (14.3 ppm) critical endpoint
RL(107%)/(10/20>240/365><45/75) = 51 400 mmHg 50 ppm
mg/m* (14.3 ppm) GSTT1 COHb
ACGIH
o 50 ppm 100 ppm COHb
NIOSH REL (NI0SH) TLV-TWA
125 ppm (OSHA 1988) 50 ppm

OHSA PEL TWA 25 ppm STEL :




Q@FI ALY
CASNo. o o
CsHs /CsHsCHCH: I1ARC 2B ( 6-20 0 50 300 ppm 6
2,739,045 ) Wistar ( 9-14 7/ )
(2011 ) 300 ppm
219 (2011 7,8- F1
0.67 | 2,429,955 (2012 IARC 2B (2002)
CAS 100-42-5 kPa(20 ) ) 2B o
( 1999) 50 ppm
30.6 EU CLP (EU CLP)
siyTaoe NTP 12th R
_ 0.91 (NTP 2011)
-1 Hz - - ACGIH A4 -
L AS ABS e & 20-100 ppm
A 1 (VAK 2012)
3.6 o
.__.-"'-\..
T T DNA GPA
[ ] in vitro
. e
e
Invivo
DNA
DNA
o ACGIH TLV-TWA 20 ppm (85 mg/m®) TLV-STEL 40 ppm (170 mg/m®) (1997 ) o
TLV-TWA 20ppm  TLV-STEL
40ppm A4
o 1><10* (ACGIH 2013) ACGIH 2001 Biological Exposure Index
BEI 400 mg/g
o 20 ppm (85 mg/m?) (1999 ) ( 1999) 1>10"
LOAEL = 50 ppm 1) 50 ppm
50 ppm 2) 25-50ppm
3) 50 ppm ©
4 ppm
30-50 ppm 1-2
20-100 ppm 20 ppm
ACGIH
UF = 10 20 ppm
LOAEL NOAEL 10 DFG MAK 20 ppm (86 mg/m®) (1987 ) (MAK 2012)
= 5 ppm NIOSH REL TWA 50 ppm (215 mg/m®) STEL 100 ppm (425 mg/m®) (NIOSH 2011) TLV-TWA
50 ppm > 8/8 ( ) < 5/5 ( ) | OSHA PEL TWA 100 ppm STEL /C 200 ppm Acceptable maximum peak 600 ppm (5 minutes in any 3 hours) (0SHA) 20 ppn

> 1/10 (UF) = 5 ppm

UK TWA 100 ppm (430 mg/m®) STEL 250 ppm (1080 mg/m®) (UK/HSE 2011)




QFEM AL
CASNo. o
CoCla o ) 11,798 IARC 2013  2A
1972 2B ACGIH 2010 A3
1,1,2,2- )
121
2
1.9 kpa IARC  2A 2
20 (2013)
CAS 127-18-4 ( 28 (1972)
e, i, 22 ) 1.4 mg/m3
o e 2.2 mg/m3
EU CLP Annex VI 2
= 1.6 NTP 12th R
o
1 5.8 ACGIH A3 (1993)
EPA
invitro
in vivo
Ames
o ACGIH TWA 25 ppm 170 mg/m® STEL 100 ppm 685 mg/m? 1993
100-200 ppm N
o 1><10* TLV-TWA 25 ppm
UR = 2.6>107 per pg/m TLV-STEL 100 ppm 0.282 ppm
10%) =384 pg/m? 30
1><10*+(2.6><107") = 384 pg/m? 9ppm
10/20>= 240/365>=
45/75= 0.2) A3( 4
107 = ) 107
1.92 mg/m? (0.282 ppm)
10
/0.2 = 384pag/m® / 0.2 >1000 = 1.92 mg/m* (0.282 ppm)
NTP
(@]
LOAEL=1.4 mg/m3 (0.2 ppm) ( 2009) 3 ( 2014)
2
2 25 ppm
ACGIH
1.4 mg/m3 3 TLV-TWA 25 ppm
2.2 mg/m3
DFG MAK ( 3B ) H
NIOSH Ca Minimize workplace exposure concentration
UF = 10 LOAEL — NOAEL (10) OSHA TWA 100ppm CEIL 200 300* (*5-min peak in any 3hr)

= 0.14 mg/m3 (0.02 ppm)
1.4 mg/m3>1/10(LOAEL — NOAEL) = 0.14 mg/m3
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QFEMNAMELS
CASNo. o o
42,936
o
3,463 50
87 24 20-40 ppm
1ARC 1-335 ppm
1,1,2-Trichloroethylene 7.8
Trichloroethene Ethylene kPa(20 ) IARC 1 (IARC 2014)
trichloride Acetylene (:F {:' 28 ( 2014)
trichloride b i/ EU CLP Annex VI 1B (EU CLIP) 40 ppm 85 ppm
==t 73 NTP 13th R
CAS 79-01-6 Fs %, (NTP | ©
i H = 2014) in vitro
1.5 ACGIH A2 (2007)
EPA (IR1S 2011) in vivo DNA
DFG 1 (MAK 2014)
1 4.5
o
ACGIH TLV-TWA 10 ppm 54 mg/m3 STEL 25 ppm 2007
o
LOAEL = 20 ppm .
50 P450 in vitro 0.5ppm
UF = 10 100 ppm
LOAEL - NOAEL 10 1
= 2 ppm (10.7 mg/m3) ppm TLV-TWA 10 ppm
20 ppm > 1/10 2 ppm (10.7 mg/m3) 54 mg/m3
o TLV-STEL 25 ppm 135 mg/m3
LOAEL =50 ppm 25 ppm 2 B 1997
86 TRI
316 1) Ahlmark  Forrsman TRI
TCA 11 20 mg/L 21 5 *7actual effect *~ 7 *?positive effect™” TCA
BMI 20 mg/L TRI Ahlmark  Forrsman TCA 10 ppm
Body Mass Index 20 mg/L  TCA TRI 10 ppm 30ppm Ahlmark  Friberg
BMI
TCA _ 30 ppm  TRI ACGIH
2) Liu TRI 103
8 35 ppm 1.62 |3 1 10ppm, 11 50 ppm, 51 100 ppm 51 100 ppm
95%CI 0.77 3.42 50 ppm 2.80 95%CI 11 50ppm>1 10 ppm TRI 50 ppm
1.12 7.03 75 ppm 2.92 95%CI 0.85 TLV-TWA 10 ppm
10.09 50 ppm 3) Rujjten TRI 31 28
BMI 35 ppm  TRI
2.70 95%CI1 1.02
7.17 TRI 50ppm TRI
UF = 100 25 ppm
LOAEL — NOAEL 10 10 DFEG MAK 1 3B
= 0.5 ppm (2.69 mg/m3) NIOSH REL Ca OSHA PEL TWA 100 ppm C 200 ppm 300 ppm (5-minute maximum peak in any 2 hours)

50 ppm><1/100 0.5 ppm (2.69 mg/m3)

UK WEL 8h TWA ST 100 ppm 15 minute reference period 150 ppm Carc, Sk
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QM AL
CASNo. o o
IARC 2012 2B ACGIH 2010
CH3:COCH C:;:I—llz? / Srasz t . o0
3 2 3)2
(2011 ) 2,000 ppm F1 F2
792 t (2011
Methyl isobutyl ketone 117 118 ) IARC 2B IARC 2012
4-Methyl-2-pentanone ACGIH A3 ACGIH 2010
Isopropylacetone 2.1kPa 20 o
Hexone DFG MAK 2013
.. P . 84.7 EU CLP EU CLP
CAS 108-10-1 'l el NTP RoC12th NTP 2011
I = 0.80 o
(] In vitro
1 3.45 5
L5178Y/TK+/-
DNA RL4
in vivo
o ACGIH TLV-TWA 20 ppm 82 mg/m? TLV-STEL 75 ppm 307 mg/m®* (2010 ) o
200 mg/m3 .
49 ppm 90 120 17
o 6.75ppm
NOAEL = 900 ppm 12 15 200 ppm
1 50 F334/N 0 450 900 1,800 ppm 200 ppm 8
1 6 5 104 100 ppm NOAEL
1,800 ppm 1
50 B6C3F1 0 450 900 1,800 ppm 50 ppm 200 mg/m* 1984
1 6 5 105 200 ppm 15
8 ppm 15 ppm 0.6ppm
1,800 ppm 1 8 20 30 NOAEL
UF = 100 10 10 5
= 6.75 ppm 14 2 o
900 ppm > 1/100 > 6/8 24 / 2
= 6.75 ppm 100 ppm 200 ppm
90
2,5- 20 ppm
o 1,500 ppm 6 / 5 /
5
n- 1,300ppm 6 / 5 / ACGIH

DFG MAK MAK Value 20 ppm 82 mg/m*  1996:
BAT Value 1 mg/L 2014:
NIOSH REL 50 ppm 205 mg/m?
UK  Long-term exposure limit (8-hr TWA reference period) 50 ppm 208 mg/m?

Short-term exposure limit (15 minute TWA reference period) 100 ppm 416 mg/m®

TLV-TWA 20 ppm
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