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18
19
20
21
22
23
24
25
26
27
28

26

(NITE CHRIP)
CH:CI2
84.9
CAS 75-09-2
18 ( ) 14 7
18 9( ) 257
Q) (ICSC 2012)
C.C. —
605
13 1 ( ) 12 25 vol%
40 1.3g/200ml (20 )
47.4 kPa (20 ) / log Pow 1.25
1.9 1) *
1 ppm = 3.47 mg/m3
25 ) pp g
1 mg/m3=0.283 ppm
95.1
100 300 ppm ( 2005)
2 (ICSC 2012)



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

51,984 (H24 ) ( 2013
(
2013)
50 200ppm 7.5 60 70 %
30
40
1,740 mg/m3 (500 ppm)
CO-Hb
( 2005)
100 ppm 2
( )
( ) (ACGIH 2013)
cytochrome P-450 2E1 (CYP2E1)
(CYP pathway) glutathione
S-transferase T1-1 (GSTT1-1)
(GST pathway) CYP pathway
200 1000ppm 500 ppm
( 2005) 1 213 ppm
1 CO-Hb
CO-Hb 0.4 % 3
24 % (NITE 2005) 50 100 150 200 ppm 7.5
CO-Hb 19% 34% 53% 68% 100 ppm (
) CO-Hb 5% ( 2005)

GST pathway
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68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

GST pathway

in vitro

Reitzetal. 1998 Bogaardsetal. 1993 Gravesetal. 1995
39 GST pathway
7 ( 2005)
Mainwaring GSTT1-1 GSTT2-2
MRNA  insitu
GSTT1-1 GSTT2-2 MRNA
limited plate
MRNA
(Mainwaring 1996)
Sherratt 2002 GSTT1-1
GSTT1-1
GSTT1-1
GSTT1-1
GSTT1-1
GSTT1-1 ( 2013)

GSTT1
60.2% (n=103)

9.7% (n=73)

44.4%(n=126)
21.8% (n=119)
GSTT1

64.4%(n=45)
20.4%(n=442)

phenotype ( 1999) Katoh 1996
CO CO2
100 ppm 8 25% CO
20 4
mg/m3 png/L 0.90 3.266
y 26.8 61
8 ppm ng/L
0.911 3.22 y 7.7 100 ppm
50 ppm 4



105
106
107
108
109

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

600 pg/L 8 170 pg/L

ECD ( 2005)
( 2005)
B |
L1
TR B l: | (M e £EE]
CiEEL A __f \\
LR ——HLO0Ok — €0
5 TN e L HL R T
AT 7
e, = LA ] = |

1)

_____ (ACGIH 2013) (NITE 2005)
LCso 15,000 ppm (53,000 mg/ms3) (6h)
LDso 1,710-2,250 mg/kg
LCso 14,100-16,000 ppm (53,000-56,000mg/m3) (6h)
LDso 1,987 mg/kg bw
LCso 11,500 ppm (39,000 mg/m3) (6h)

5,000 ppm 1.5

(1 ) SD 8,000 ppm 6
Alderly-Oark 10
ECso 9,000 ppm 30 15,000 ppm

(WHO/EHC 1996)
4.000-15,000 ppm 2-6

CF-1 10,000 ppm 20 Swiss 13,000 ppm 7
Swiss-Webster 47,500 ppm 20
1-4 (WHO/EHC 1996)
530 mg/kg



131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

SD (1,000 mg/kg)
P450 Wistar 2,000 mg/kg
(2,210 mg/kg) (WHO/EHC
1996)
0.5ml 24
0.5 ml 4
(NITE 2005)
0.1 mL
2
26 ) 0.01 mL
0.1 mL SD
10,000ppm 1 10 (NITE 2005)
5,000 ppm
(NITE 2005)
( )
Sprague-Dawley (90 / ) 0 50 200 500 ppm
6 / 5 |/ 2
COHb
500 ppm
500ppm
/
50 200ppm
500ppm
24 12 12 R 500 ppm
12 2 500 ppm
12
Sprague-Dawley NOAEL  200ppm (Nitschke



169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

1988a)

90 75 ppm (
2005)
0.15% (226 mg/kg/ ) 250 mg/kg/
(NITE 2005)
0 0.15 0.45 150%( ;0 166 420 1200 mg/kg/ ;0 209 607
1469 mg/kg/ ) 3 ( )
(ALT ) 166 mg/kg/ (NITE 2005)
F344 0 5 50 125 250 mg/kg/ 104
50 mg/kg
250 mg/kg ALP
(NITE 2005)
/
Wistar 0 50 100 200
1,000 mg/kg 2 3 GOT GPT
9mTc-phytate uptake
Disse Disse
microvilli (
1992)
30 / F344 (Fo) 0 100 500 1,500 ppm
14 6 / 5 1/ F1 30 / F1
17 F2 Fo
F1
Fo Fa F F 1,500 ppm
(Nitschke 1988b)
SD (20-35 [/ ) Swiss Webster (30-40 [/ ) 6-15
1,250 ppm (4,400 mg/ms3)
CO-Hb
(WHO/EHC 1996) (IRIS 2011)
LE (16-21 /) 4,500=500 ppm 21
0 17 A 21 B 0 17 C



207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241

(Hardin 1980)

(F1) 5
10
10
150

(Fo) COHb (F1)

(Bornschein 1980)
/ /

Wistar 9-17 /) 0-20 0 004 04 40%(

0-20 :0 134 1,394 13,626 mg) 4.0%

(Fo) 20
7 0 004 04%
(NITE 2005)
(NITE 2005)
In vitro
S9
DNA
NITE 2005
In vivo
NITE 2005
In vitro TA98 TA100 TA1535

TA1537 TA1538 (+S9)




750pL/ (oL)

WP2uvrA, pKM10  (2=S9)
05% 2 4 6 48

V79
(S9) 10,000 — 40,000 ppm 1

L5178Y (=S9)
0 — 3,000 pL/mL

Sacchromyces cerevisiae D7

Aspergillus nidulans diploid P1

DNA 0.7 -16.0 mM
V79 0-5%
2.5-10.0 pL/mL
CHO (*£S9)
0 — 5,000 pg/mL
V79 0-4%
CHO
L5178Y
CHO (*£S9)
0-15 pL/mL
V79
In vivo C57BL/6
0 — 2,000 mg/kg
B6C3F1
2,500, 5,000 mg/kg
B6C3F1
4,000, 8,000 ppm 10
C57BL/6
0 — 2,000 mg/kg
B6C3F1
2,500, 5,000 mg/kg
B6C3F1
4,000, 8,000 ppm 10
B6C3F1
4,000, 8,000 ppm 10
2,000 ppm 3
C57BL/6 4g/kg
DNA B6C3F1 100 mg/kg




242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

Alpk 100 — 1,000 mg/kg

Fischer-344
2,000, 4,000 ppm 2 4

Swiss-Webster
5mL/kg 5 10% 3 / 4
350 -710 mg/m3 2 / 5 1/

6
Berlin K 0-14,260 mg/m3
6 1 2
B6C3F1 2,000 4,000 ppm F344/N 1,000 4,000 ppm
6 / 5 |/ 102
1
F344/N
some evidence of carcinogenicity F344/N
clear evidence of carcinogenicity B6C3F1
clear evidence of carcinogenicity
(NTP 1986)
National Institute of Environmental Health Sciences (NIEHS) B6C3F1
2,000 ppm 104 24
peroxisome proliferator
H-ras K-ras
p53 tumor suppressor gene
( 2005
50

F344/DuCrj(Fischer) Crj:BDF:1 0 1,000 2,000
4,000ppm 1 6 1 5 104

4,000ppm




271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
201
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308

2000ppm
2,000ppm
( 2000
SD 95 [/ ) Syrian golden 95 /)
0 500 1,500 3,500 ppm 6 / 5 |/ 2
(500 ppm ) (1,500 ppm )
1,500 ppm
SDA
(Burek 1984)
/
F344 B6C3F1
(NITE 2005
500 ppm 3
47,500 ppm 20
1 4 (NITE 2005)
/ /
Wistar 1,060 mg/kg
(NITE 2005)

)

10



309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346

ppm 2,000 ppm 30
ppm 20,000 ppm 30
200 ppm1.5-3
ppm 95 700 ppm 1
( 1999)
(
CO-Hb (
) 1 9% 2 3
25 CO-Hb
(NITE 2005)
051L( )
2005)
( )
2 3
1 2
8.6% 3
(NITE 2005)
67 )
(NITE 2005)
2
571 601 mg/L
CO-Hb 30% (NITE 2005)
5 5 2
(NITE 2005)
(NITE 2005)
(NITE 2005)

11

100 300
7,000 10,000

300

) 300 mL

1%

(NITE

CO-Hb

583 mg/L
24



347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384

(NITE 2005)
266 ( 61%) 251 ( 55%)
8 11 60 ppm
162 140 ppm 65 475 ppm 28 280 ppm
COHb AST
11 24 60
475 ppm 26 24
ST ( 1999)
10 8 475 ppm
150
1:2 10 260
X 26
( 1999)
1758 6
225 ppm 100 ppm
( 826 ppm) 25
21 WAIS Beck
P300 EEG
2
( 1999)
13 100 ppm
23
(NITE 2009)
2
Disse
05 / 5 |/
( 1991)
( 1992)

Greater Cincinnati Occupational Health Center

12



385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422

34
29 )

6
24 5.6% 16 6.4% 16
11. 0% 4
2,000

NIOSH
68 ppm (range 3.3 154.4)
COHb (

(NITE 2005)

Ott et al. Hoechst  Celriver plant

8 ( 20 47 0.4

COHb
51% 8 1.2% 90 1.2% 4
1 ml 200 2,600
4
3 2
2.9 1 4
13 ) NIOSH
1999
91,302

(50 pg/m3)

cellulose triacetate (CTA)

"general study design and environmental considerations” "mortality"

5 1954 CTA
Rock Hill  Celriver plant 1977 9
~1978 2 350 170 20
Category1~3
Category 1 (TWA) 140ppm( 60-350)
Category 2  280ppm( 50-470) Category3  475ppm( 210-690)
1954-1977 3 1,271
(CO) -
(CO-Hb)
1954-1976
2
( 2013) (Ott 1983)
Lanes et al. 1986 9

13



423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460

Oott

122
York County
95% C1 0.71-1.03)

2.28 (2 0.38-7.51).
0.65 (1 0.03-3.20) 4

0.10-1.99)

1984 1986 CTA
8  TWA
1,700 ppm 1,271 29,960
95%
SMR 0.86 (n=122
5.75 (4 1.82-13.78)

0.60 (2

2.31 (2 0.39-7.60)
0.79 (8 0.37-1.50)

59 cholangiocarcinoma of ampulla Vater 67 adenocarcinoma of liver

60 cholangiocarcinoma of hepatic and common bile ducts 47

cholangiocarcinoma of commom bile duct 1 | ) 3 (

)

3 28 20

1 (less than 1 year) 0.15 SMR

20 (95% Cl 5.2-56)

2013) (Lanes 1990)
Lanes et al.

(95% CI 0.81-7.63)

Gibbs et al. 1955

Hoechst
3,211 (

50 100 pm
Allegany County

SMR

10

plant 2

1990 12 50
0 SMR  2.98
( 2013) (Lanes 1993)

CTA 1981
Cumberland
2,187 . 1,024

Amcelle plant 3
internal control )
1960
300pm 1,250 ppm Ott et al.
350 700 ppm
Cumberland

SMR (95% Cl)

1989 12

20
SMR

20 Lanes et al.
Celriver
Amcelle plant 2
Lanes et al.
cholangiocarcinoma of ampulla Vater 59
( 2013) (Gibbs 1996)

14



461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
a7t
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498

Friedlander et al. Eastman Kodak Rochester CTA photographic film base

1959 76
1959 79.4
ppm (n=I88) 1966 118.8 ppm (n=4) 1973 90.5 ppm(n=28) 1975 40.3 ppm (n=57)
1959 350 ppm 1975 TWA
33 ppm (n=30) 1975 19 CO-Hb
30-125 ppm Kodak
1964 1970
proportionate mortality ratio
SMR
71 1
Hearne et a | 4
( ) ( 2013) (Friedlander 1978) (Hearne
1990)
Tomenson et al. Brantham CTAfilmbase 1950 1988
1,473
1970 dope
100-125 ppm SMR
Tomenson 2006 12
8h-TWA 19 ppm 75
90 36.0 149.1 545.7 ppm
SMR SMR
( 2013) (Tomenson 1997) (Tomenson 2011)
( 2005)
( 2005)
( 2005)
U.S.EPA 2011 1)
GST
2 GST
GST S-( )

GSTT1-1

15



499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536

3
CYP 400 500ppm
(IRIS 2011)
3 4
16 7
25 45
1,225.4 95 700.2 1,989.6
1,2-
15 150ppm
400ppm
(
1,2-
1)
(2) .75 L/hr
70 190 ppm 1,2-
80 ppm
130 360 ppm 1,2- 60 210 ppm
( 2012)
US EPA Integrated Risk Information System (IRIS)
1x10-8 per pg/m3 (IRIS 2011)
IARC 2A (Lancet 2014)
2B ( 1996) 1999
EU CLP Annex VI Tab. 3.1 2 (2008) (EU CLP)
NTP 12th R (2002) (NTP 2011)
ACGIH A3(1996) (ACGIH 2013)
DFG MAK 3A (2000) (MAK 2013)
NIOSH Ca 132

(Appendices)

(NIOSH)

16

70

2013)

30



537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

100 300 ppm 2,000 ppm 30

7,000 10,000 ppm 20,000 ppm 30
200 ppm1.5-3
300 ppm 95 700 ppm 1
( 1999)
82 236 ppm 22
75 100 ppm
(NITE 2005)
(NITE 2005)
3
ACGIH TLV-TWA 50 ppm (1996) (ACGIH 2013)
TWA 140 - 475 ppm
ACGIH TLV
A3
ACGIH
3.5%
TWA 46 ppm 55 ppm 66 ppm
29% 33 % 3.6% 55 ppm
200 ppm 3 CNS
NOAEL 4
TLV-TWA 50 ppm (ACGIH

2013)

17



575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592

NIOSH REL

50 ppm;40mg/m3  ( 1999)

B6C3F1

GST B6C3F1

critical endpoint

400 mmHg

GSTT1
COHb
50 ppm 100 ppm
1999)
(NIOSH)

OHSAPEL TWA 25ppm STEL: 125ppm (OSHA 1988)

(ACGIH 2013)

Bornschein
1980

(Burek 1984)

(Gibbs 1996)

(EU CLP)

(Friedlander
1978)

(Hardin 1980)

American Conference of Industrial Hygienists (ACGIH): 2013 TLVs

and BELs with '7th Edition Documentation CD-ROM

Bornshein RL et al. Behavioral Toxicity in the Offspring of Rats

following Maternal Exposure to Dichloromathane, Toxicology and

Applied Phrmacology 1980;52:29-37

Burek JD et al. Methylene chloride: a two year inhalation toxicity and

oncogenicity study in rats and hamsters, Fundam Appl Toxicol 1984

Feb;4(1):30-47

Gibbs GW et al. A Cohort Mortality Study of Cellulose

Triacetate-Fiber Workers Exposed to Methylene Chloride. JOEM

1996; 38(7): 693-697

European Chemical Substances Information System (ESIS): List of

harmonised classification and Labeling for certain substances or

groups of substances which are legally binding within the European

Union Regulation(EC) No 1272/2008 (Annex V1)
http://esis.jrc.ec.europa.eu/index.php?PGM=cla

Friedlander BR et al. Epidemiologic investigation of employees

chronically exposed to methylene chloride. J Occup Med1978; 20(10):

657-666

Hardin BD et al. Absence of Dichloromethane Teratogenicity with

18



(Hearne 1990)

(IARC 1999)

(ICSC 2012)

(IRIS 2011)

(Katoh  1996)

(Lancet 2014)

(Lanes 1990)

(Lanes 1993)

(MAK 2013)

(Mainwaring
1996)

(NIOSH)

(NITE 2005)

(NITE CHRIP)

Inhalation Exposure in Rats. Toxicology and Applied Pharmacology
1980;52:22-28
Hearne FT et al. Absence of adverse mortality effects in workers
exposed to methylene chloride. J Occup Med 1990; 32: 234-40
International Agency for Research on Cancer (IARC): IARC
Monographs Vol. 71 Dichloromethane (1999)
International Programme on Chemical Safety (WHO/IPCS): ICSC
(International Chemical Safety Cards) ICSC:0058 Dichloromethane
(2012)
U. S. Environmental Protection Agency (US EPA) : Integrated Risk
Information System IRIS , Toxicological Review of Dichloromethane
(2011)
Katoh T, et al 1996 Glutathione s-transferase M1 (GSTM1) and T1
(GSTT1) genetic polymorphism and susceptibility to gastric and
colorectal adenocarcinoma. Carcinogenesis 17:1855-1859, 1996
Lamia BT et al. Carcinogenicity of perfluorooctanoic acid,
tetrafluoroethylene, dichloromethane, 1,2-dichloropropane, and
1,3-propane sultone. The Lancet Oncology, Early Online Publication,
11 July 2014
Lanes SF et al. Mortality of cellulose fiber production workers. Scand J
Work Environ Health 1990; 16(4):247-251
Lanes SF et al. Mortality update of cellulose fiber production workers.
Scand J Work Environ Health 1993; 19(6):426-428
Deutsche Forschungsgemeinschaft (DFG: ). The
MAK Collection for Occupational Health and Safety, MAK Value
Documentation for Carbon tetrachloride, 2013
Mainwaring GW et al. The distribution of Theta-class glutathione
S-transferases in the liver and lung of mouse, rat and human,
Biochem. J. 1996;318:297-303
National Institute for Occupational Safety & Health (NIOSH:
) NIOSH Pocket Guide to Chemical Hazards,
Dichloromethane
http://www.cdc.gov/niosh/npg/npgd0414.html
() (NITE):
Ver.1.0, No.15 (2005)
(NITE) (CHRIP)
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593

(NTP 2011)

(Nitschke
1988a)
(Nitschke
1988b)
(OSHA 1988)

(Ott 1983)
(Tomenson
1997)
(Tomenson
2001)
(WHO/EHC
1996)

( 2013)

( 2013

( 2013

( 2013)
( 1991)
( 1999)

( 2005)
( 2012)
( 1992)

( 2000)

National Toxicology Program (NTP: :12th
Report on Carcinogens (2011)
http://ntp.niehs.nih.gov/ntp/roc/twelfth/roc12.pdf

Nitschke KD et al. Methylene chloride:a 2 year inhalation toxicity and
oncogenicity study in rats, Fundam App Toxicol. 1988 Jul;11(1):48-59
Nitschke KD et al. Methylene chloride:a two generation inhalation
reproductive study in rats, Fundam App Toxicol. 1988 Jul;11(1):60-7
Occupational Safety and Health Administration (OSHA): 1988 OSHA
PEL Project Documentation

Ott MG. et al. Health evaluation of employees occupationally exposed
to methylene chloride, Scand J Work Environ Health 1983; 9 supl 1:
1-33

Tomenson JA et al. Mortality of workers exposed to methylene chloride
employed at a plant producing cellulose triacetate film base. Occup
Environ Med 1997; 54: 470-6

Tomenson, Update of a cohort mortality study of workers exposed to
methylene chloride employed at a plant producing cellulose triacetate
film base. Int Arch Occup Environ Health 2011; 84: 889-897
WHO/IPCS Environmental Health Criteria ( ):

EHC2008/9, No0.164, Methylene Chloride, 2nd Ed. (1996)

Vol.36 No.6: 97-100 (2013)

16313 2013
H24
(
25 3 )
88 2 185-189 1991
JSOH (1999)
41 124-129 (1999)
16
( 17 3 )
24 8 31
15 5 371 381 1992

( )
0278 0279

20



594
595
596

LCso 15,000 ppm (53,000 mg/m3) (6 )
LDso 1,710 - 2,250 mg/kg

LCso 14,100 — 16,000 ppm (53,000 — 56,000 mg/m3) (6 )
LDso 1,987 mg/kg

LCso 11,500 ppm (39,000 mg/ m3) (6 )

5,000
ppm 1.5 (1 ) SD 8,000
ppm 6
Alderly-Oark 10 ECso 9,000
ppm 30 15,000 ppm ,
4,000-15,000 ppm 2-6
CF-1 10,000 ppm 20 Swiss 13,000
ppm 7 Swiss-Webster
47,500 ppm 20 1-4
530 mg/kg
SD (1,000 mg/kg) P450 Wistar
2,000 mg/kg (2,210
mag/kg) (WHO/EHC 1996)
2,000 ppm 30
7,000 10,000 ppm 20,000 ppm30
200 ppm1.5-3 300 ppm 95

700 ppm 1

21




0.5ml

0.1 mL

5,000 ppm

24

@6 )

NOAEL =200 ppm
SD
2

0 50 200 500 ppm

500 ppm

1988)

UF =10

10

=15 ppm (52 mg/m3)

200ppmx(6

Nitschke

(L)

(BW)0.75

UF =30 (
UF = 3)

18 5 /5

)%

CYP

(HEC 17.2 mg/m3
UF = 1005
RfC = 0.6 mg/m3

COHb
500 ppm

P5 (Nitschke

x1/10 15 ppm

EPA IRIS  PBPK
(mg)

BMDL1o(
BMDL1o PBPK

UF = 1005
(IRIS 2011)
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34
8 ( 20 47 04 29 )
4 1mil
200 2,600 2,000

P12 13

In vitro
S9

In vivo

IARC 1999 2B

2014 7
2A
ACGIH
NTP 2B 3A R
MAK  3A
EU 2
50 F344/DuCrj(Fischer) Cri:BDF1
0 1,000 2,000 4,000ppm 1 6 1 5 104
P9 10
B6C3F1 2,000 4,000 ppm F344/N 1,000
4,000 ppm 6 /5 |/ 102
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F344/N
some evidence of carcinogenicity
F344/N clear evidence of
carcinogenicity B6C3F1
clear evidence of carcinogenicity (
P9  NTP 1986)
US EPA IRIS
P16
(UR) = 1>=<108 (ug/m3)1
RL(104) =10 mg/m3
1/(1><108)/104 = 1> 104 pg/m3 = 10 mg/m?3
10/20>=< 240/365>
45/75
RL =51 mg/m3 (14.3 ppm)
RL(104)/(10/20>240/365><45/75) = 51 mg/m3
100 300 ppm 2,000 ppm 30
7,000 10,000 ppm 20,000 ppm 30
200 ppm1.5-3
300 ppm 95 700 ppm 1
82 236 ppm 22

75 100 ppm

P17

24




597
598

ACGIH
TWA 50 ppm 174 mg/m3 ( 1996 )

ACGIH
3.5%
TWA
46 ppm 55 ppm 66 ppm 29 %
33% 3.6% 55 ppm
200 ppm 3
CNS NOAEL
4
TLV-TWA 50 ppm
50 ppm (174 mg/m3) 100 ppm (347 mg/m3 )( 1999 )
B6C3F1
GST B6C3F1
critical endpoint
400 mmHg
GSTT1
COHb
50 ppm 100 ppm
NIOSH REL

OHSAPEL TWA 25ppm STEL 125ppm
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