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CAS

(1)

(2)

26

(ICSC 1997) (NITE CHRIP)

Methyl isobutyl ketone 4-Methyl-2-pentanone Isopropylacetone

Hexone
CsH120 / CH3COCH2CH(CH3)2
100.2
108-10-1
18 ( ) 36 2
18 2 9( ) 569
(ICSC 1997)
CC. 14
1 0.80 460
117 118 14 7.5 vol
21kPa 20 191g 100ml 20
1 345 / log Pow 1.38
84.7

lppm 4.10 mg/m3 25
1lmg/m3  0.244 ppm 25

(ICSC 1997)

( 2013)
57,442t (2011 )
792t (2011 )



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
67

KH

450 mg/kg 2
4-hydroxy-4-methyl-2-pentanone 4-methyl- 2-pentanol
66
4-hydroxy-4-methyl-2-pentanone
6 16 4-methyl-2-pentanol
w-1
4-hydroxy-4-methyl-2-pentanone
4-methyl-2-pentanol P-450
4-hydroxy-4-methyl-2-pentanone
(ACGIH 2010 2008)
500 mg/kg 15
4-hydroxy-methylisobutylketone 4-methyl-2-pentanol
15 30 90
4-methyl-2-pentanol 30 90
4-hydroxy-methylisobutylketone
90 90
2008
150 300 600 mg/kg/day 3
5.3 8.4 16.1 pg/ml 200 400 600
ppm 3 4 /
4-hydroxy- methylisobutylketone
4-methyl-2-pentanol
2008
3.14 cm? 150
10 45 23 110
I1g/min/cmz2 2008 SIDS 2009
25 410 mg/m3 4 2 4
0.5 0.7 pg/ml 39 48



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
105

mg/m3 90 % 90 0.1 pag/ml

0.8 mg/m3 2008
8 10 100 200 mg/m3 2
2
60 %
0.2 1.7 3.2 mmol
2
1.6 L/hr/kg 30
11 13 12 1 3
100 200 mg/m3 59 74 10 mg/m3
1
0.5 3
05 3
0.04 %
4-hydroxymethyl-isobutyl ketone 4-methyl-2-pentanol 0.5 pg/L
(ACGIH 2010 2008 1ARC 2012)
2
9 mg/100 g 1 0.25
0.49 0.43 0.52 0.24 0.14 2 0.06
0.22 0.11 0.02 0.08 0.04 IARC 2012
in vitro
70 90 926 IARC 2012

8 12 24 / 7
50 ppm ACGIH TWA

8
1 1.06 pg/ml 4
1.37 pg/ml 1.47 pag/ml
0.5 2
0.53pg/ml 0.13pg/ml 50 ppm
IARC 2012

(1)
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107
108

109
110
111
112
113
114
115
116
117
118
119
120
121

LCso 23,300 mg/m3 100,000 mg/ms3
(RTECS 2009) (RTECS 2009)
18,150 ppm/45 min. 3,000 ppm/4 hr
(ACGIH 2010) > 4,227 ppm/6 hr
21,000 mg/m3/2 hr (SIDS 2009)
NTP 2007 8,000 — 16,000
mg/m3/4 hr NTP
2007
LDso 1,900 mg/kg 2,080 mg/kg
2,850 mg/kg (RTECS 2009)
(RTECS 2009 SIDS | 4,600 mg/kg
2009) (RTECS 2009
SIDS 2009)
LDso 20 ml/kg
(SIDS
2009)
LDso 268 mg/kg 400 mg/kg
(RTECS 2009) (RTECS 2009)
590 mg/kg
(ACGIH 2010)
4 NOAEL LOAEL IDso 50 %
662 ppm 757 ppm 803 ppm ACGIH 2010
SIDS 2009
5 50 % 3,195 ppm
13,100 mg/m3 ACGIH 2010 SIDS 2009
10 24 SIDS 2009
0.1 ml 10
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127
128
129
130
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

8 24 60
SIDS 2009
Fischer 344 B6C3F1 (14 [/ )
0 50 250 1,000ppm 6 / 5 |/ 14
1,000 ppm
250 ppm
SIDS
1,000 ppm NOAEL 1,000 ppm
SIDS 2009
ACGIH 1,000 ppm 250 ppm
NOEL 50 ppm 1,000 ppm 250 ppm 1,000
ppm NOEL 50 ppm 1,000
ppm NOEL
250 ppm NOAEL ACGIH 2010
SD 30 / 0 50 250 1,000 mg/kg/
14 1,000 mg/kg/
250 mg/kg/
NOAEL 250 mg/kg
SIDS 2009
Fischer-344 CD-1 11 6
15 0 300 1,000 3,000 ppm 6 /
3,000 ppm

red perioral encrustation
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161
162
163
164
165
166
167
168
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

3,000 ppm

ACGIH 2010

Sprague-Dawley 1 30

2,000 ppm 6 / 7 Fo
Fo F1
Fo F1
5
21
Fo F1 1,000
1
ppm
Fo F1 2,000 ppm
Fo F1 1,000 ppm
FO F1

ppm 2,000 ppm

FO F1 2,000 ppm F1
-2
F1 F2
2,000 ppm
NOAEL ACGIH 2010
/ /
In vitro

0 500 1,000
F1 10
10

2,000 ppm
NOAEL 500

1,000

2008

L5178Y/TK+/-
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199
200
201
202
203

204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

DNA
RL4 in vivo
ACGIH 2010 SIDS 2009
2008
In vitro : TA98, TA100, TA1535, (+S9/-S9)
TA1537 TA1538 ACGIH 2010
SIDS 2009 2008
2008 (+S9/-S9)
L5178Y/TK+/- (+S9)
ACGIH 2010 SIDS 2009 2008 | ?or (-S9)
DNA ACGIH 2010
SIDS 2009 2008
RL4 2008
In vivo ACGIH 2010 SIDS
2009 2008
1 50 F334/N 0 450 900 1,800 ppm
1 6 5 104 1800 ppm
900 ppm 97 1800 ppm 89
1,800 ppm 70% 80 %
900ppm 1,800 ppm
1,800 ppm 2
1,800
ppm
mononuclear cell leukemia 1,800
ppm 1,800 ppm
2
some



222 evidence of carcinogenic activity 1,800 ppm
223

224 1,800 ppm
225 equivocal evidence of carcinogenic activity
226 NTP 2007
227
228
450 900 ppm | 1,800 ppm
ppm
2/50 3/50 3/50 (6 %) | 10/50 (20%)
(4 %) (6 %)
0/50 1/50 0/50 (0 %) | 2/50 (4 %)
(0 %) (2 %)
2/50 4/50 3/50 (6 %) | 11/50 (22 %)
(4 %) (8 %)
0/50 0/50 0/50 (0 %) | 2/50 (4 %)
(0 %) (0 %)
229
230 IARC NTP
231
232 2
233
234
235 a-2
236
237 plausibility IARC
238 a-2
239
240 IARC 2012
241 ACGIH NTP
242 1,800 ppm
243 NTP
244 Fischer-344
245 1,800 ppm
246 450 1,800 ppm
247 900 1,800 ppm



248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

264
265
266
267
268
269
270
271
272
273
274

cast
a-2
ACGIH 2010
1 50 B6C3F1 1 6
900 1,800 ppm
1,800 ppm 17

some evidence of carcinogenic activity

1,800 ppm

450 1,800 ppm

105

450 ppm

900 ppm

1,800 ppm

17/50 (34 %)
27/50 (54 %)

25/50 (50 %)
34/50 (68 %)

23/50 (46 %)
28/50 (56 %)

34/50 (68 %)
37/50 (74 %)

13/50 (26 %)
17/50 (34 %)

15/50 (30 %)
17/50 (34 %)

20/50 (40 %)
22/50 (44 %)

23/50 (46 %)
27/50 (54 %)

a 30
b 150
c 112
d 122
IARC

46 %
68 %
35%
39 %

NTP

IARC 2012

0 450

NTP 2007



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
309
310
311
312

ACGIH NTP
1,800 ppm
ACGIH 2010
/ /
1,000 ppm 5 / 14
SIDS 2009
6 ) 1,500 ppm 5
SIDS 2009
SCOB: Schedule Controlled Operant Behavior
250 750 1500 ppm 6
/ 5 1 13 FR: fixed ratio
run rate
10C: index of curvature values FI: fixed interval
NOAEL 1,500 ppm
SIDS 2009 ACGIH 2010
Fischer-344 CD-1 6 15
0 300 1,000 3,000 ppm 6 / 3,000
ppm /
3,000 ppm
ACGIH 2010
SD 1 30 0 500 1,000 2,000ppm
6 / 7 Fo F1 10
Fo F1 10
Fo F1
5 5
Fo F1 1,000 2,000 ppm
1 NOAEL 500 ppm
25 ppm 3 pressor lever
response  58% 7
SIDS 2009
4 ) 50 ppm 7 (delayed
matching to sample discrimination test)
ACGIH 2010

10



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
347
348
349
350

SIDS 2009
20 — 40 ppm 3
SIDS 2009
BALB/3T3
)
12 4,100 mg/m3 TCLo
RTECS 2008
rateralization
40
8,874 ppm 5 1,802
ppm
10 ppm ACGIH 2010
12 15
200 ppm 200 ppm
8
100 ppm ACGIH 2010
8 10 100 200 mg/m3 2
10 mg/m3 100 200 mg/ms3
3
ACGIH 2010
20 30
19 2/3 500
ppm 80 ppm
19

11



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
385
386
387
388

4
3 5
100 105 ppm 50 ppm
14 1
2
ACGIH 2010

US EPAIRIS WHO Cal. EPA Hot Spot

IARC 2B I1ARC 2012

-2

sufficient evidence

carcinogenic to human 2B

ACGIH A3 ACGIH 2010
NTP

12

possibly
IARC 2012

1,800 ppm
1,800 ppm
A3



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
423
424
425
426

ACGIH 2010
2013
DFG MAK 2013
EU CLP EU CLP
NTP RoC12th NTP 2011

8 10 100 200 mg/m3

2 10 mg/m3

100 200 mg/m3 3

0 mg/m3 10 mg/ms3 ACGIH 2010
8 SRT
6 19 a7 2 10
mg/m3 2.4 ppm 200 mg/m3 49 ppm
10 mg/m3
SRT RTadds
200 mg/m3
10 mg/m3
Iregren et al. 1993
100 ppm 2
2 2
ACGIH 2010
SIDS 2009

3)
ACGIH TLV-TWA 20 ppm 82 mg/m3
STEL 75ppm 307 mg/m3 (2010 )

200 mg/m3 49 ppm 90 120
17
ACGIH 2010

13



427 ACGIH TLV-STEL 75ppm 307 mg/m3 (2010 )

428 12 15 200 ppm
429 200 ppm

430 8 100 ppm

431

432 ACGIH 2010

433 ACGIH BEI 1 mg/L (2010 )

434 50 ppm 6

435 Cu[pg/L]=47.3
436 Cexp [ppm], Nn=2

437 16.7 = 13.4 ppm Cu[p
438 g/L]=35.2 Cexp [ppm], Nn=36 r=0.91 Cu
439 g/l Cexp TWA ppm

440 TLV-TWA20 ppm

441 0.95 mg/L 0.7 mg/L

442 0.1 15 ppm 27
443 Cu[p
444 g/L]=12.2 + 29.2 Cexp [ppm]

445 TLV-TWA 0.6 mg/L

446 ACGIH
447 2010

448

449 50 ppm 200 mg/m3 2013 1984

450 200
451 ppm 15 8 ppm
452 15 ppm 1 8 20 30

453

454 5

455 14 2

456 24

457 / 2 100 ppm

458 200 ppm 90

459

460 2,5-

461 1,500 ppm 6 / 5
462 / 5

463 n- 1,300ppm 6 /
464 5

14



465
466
467
468
469
470
471
472
473
474
475
476
a7t

(

1984)

DFG MAK MAK Value 20ppm 82mg/m3 1996 MAK 2000
BAT Value 1mg/L 2014 MAK 2013

NIOSH REL 50ppm 205 mg/m3 (NIOSH 2014)

UK  Long-term exposure limit (8-hr TWA reference period) 50 ppm 208 mg/m3

Short-term exposure limit (15 minute TWA reference period) 100 ppm 416
mg/m3 (UK/HSE 2011)

(ACGIH 2010)

(EU CLP)

(IARC 2012)

(ICSC 1997)

(MAK 2000)

(MAK 2014)

(NIOSH 2014)

(NITE CHRIP)

American Conference of Industrial Hygienists (ACGIH) 2010 TLVs
and BELs with 7'th Edition Documentation CD-ROM

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 Reguration(EC) No 1272/2008 (Annex VI)

International Agency for Research on Cancer 1ARC IARC

Monographs Vol. 101 Methyl isobutyl ketone (2012)

International Programme on Chemical Safety (WHO/IPCS) ICSC
International Chemical Safety Cards ICSC:0511 Methyl

isobutyl ketone ( 1997.10)

Deutsche Forschungsgemeinschaft (DFG: ) The
MAK Collection for Occupational Health and Safety, MAK Value
Documentation for 4-Methylpenta-2-on, 2000
Deutsche Forschungsgemeinschaft (DFG: ) Listof
MAK and BAT Values 2013
National Institute for Occupational Safety & Health NIOSH:

NIOSH Pocket Guide to Chemical Hazards,
Acetonitrile, last reviewed April 11, 2014

(NITE) (CHRIP)

http://www.safe.nite.go.jp/japan/sougou/view/ComprehensivelnfoDisp

lay_jp.faces#3

15



478
479

(NTP 2007)

(NTP 2011)

(RTECS)

(SIDS 2009)

(UK/HSE
2011)

( 2008)

( 2013)

( 1984)

( 2013

Iregren et al.
1993

National Toxicology Program (NTP: :NTP
TR35 Toxicology and carcinogenesis studies of methylisobutyl ketone
in F334/N rats and B6C3F1 mice (Inhalation studyies) (2007
Report on Crcinogens, Twelfes Edition, 2011, NTP,
http://ntp.niehs.nih.gov/pubhealth/roc/roc12/index.html, last
reviewed September 6, 2014
National Institute for Occupational Safety & Health NIOSH:
Registry of Toxic Effects of Chemical
Substances (RTECS) CD RTECS® Search
Organisation for Economic Co-operation and Development (OECD)
SIDS Initial Assessment Report For SIAM 5, Methyl Isobutyl Ketone,
1996 (revised November 2009)
U.K. Health and Safety Executive EH40/2005 Workplace exposure
limits (Containing the list of workplace exposure limits for use with
the Control of Substances Hazardous to Health Regulations (as
amended)) (2011)

JSOH Recommendation of Occupational
Exposure Limit (2013 - 2014) , J Occup Health, 2013; 55: 422-441,
http://joh.sanei.or.jp/oel/index.html, last reviewed September 6, 2014
Vol. 26, p.
361, 1984
16313 2013

Iregren A; Terarz M; Wiegaeus-Hjelm E; Human experimental MIBK
exposure: effect on heart rate, performance and symptoms. Environ
Res 63: 101 — 108 (1993)

16



480
481

LCso > 4,227 ppm/6
LDso 4,600 mg/kg

LCso 21,000 mg/ms/2
LDso 1,900 mg/kg

LDso 20 ml/kg

12 4,100 mg/m3 TCLo
4 NOAEL 662ppm 50%
(ID50) 803 ppm 5
50 % 3,195 ppm
/
24
/
60
15 200 ppm 200 ppm
NOAEL = 1,000 ppm
0 50
250 1,000 ppm 6 / 5 / 14
1,000 ppm P5 SIDS

17




2009

UF =10
10 1
=75 ppm
1,000 ppm NOAEL x> 1/10 >< 6/8 < 1
=75 ppm
3,000 ppm
2,000 ppm F1 F2
NOAEL = 1,000 ppm
Fischer-344 CD-1 6 15
0 300 1,000 3,000ppm 1
6 3,000 ppm
3,000 ppm
P5 6 ACGIH 2010
UF =10
10
=75 ppm
1,000 ppm > 1/10 >< 6/8 =75 ppm
In vitro 5

L5178Y/TK+/-

18




DNA

RL4 in vivo
IARC 2B
ACGIH A3

NOAEL =900 ppm

1 50 F334/N 0 450 900 1,800 ppm
1 6 5 104
1,800 ppm P8
ACGIH 2010
1 50 B6C3F1 0 450 900 1,800 ppm
1 6 5 105
1,800 ppm P9 NTP 2007)
UF =100
10 10
=6.75 ppm
900 ppm > 1/100 >< 6/8 =6.75
ppm
NOAEL= 2.4 ppm
6 19 47 2 10 mg/m3 2.4 ppm 200
mg/m3 49 ppm
10 mg/ms3
SRT RTadds
200 mg/m3
P13 Iregrenetal. 1993
UF=1
1

19




= 0.6 ppm
2.4 ppm > 2/8 = 0.6 ppm

4 ) 50 ppm 7

50 ppm

““delayed matching to sample

discrimination test””
P10 11 ACGIH 2010 SIDS 2009

ACGIH
TLV-TWA 20 ppm 82 mg/m3
STEL 75ppm 307 mg/m3 (2010

200 mg/m3 49 ppm 90 120
17

TLV-STEL 75 ppm 307 mg/m3 (2010

)

12 15
200 ppm 200 ppm
8 100
ppm
BElI 1 mg/L (2010 )
50 ppm 6
Cul[p
g/L]=47.3 Cexp [ppm], n=2
16.7 &= 13.4 ppm
Cu[pg/L]=35.2 Cexp [ppm], n=36 r=0.91
Cu o/l Cexp
TWA ppm TLV-TWA20 ppm
0.95 mg/L
0.7 mg/L
0.1 15 ppm 27

29.2 Cexp [ppm]
TLV-TWA 0.6 mg/L

Cu[pg/L]=12.2 +

20




UK

482
483

200 ppm 15
8 ppm 15 ppm 1 8
20 30
5
14 2
24 / 2
100 ppm 200 ppm
90
2,5-
1,500 ppm 6
/ 5 |/ 5
n-

DFG MAK MAK Value

NIOSH REL 50ppm 205 mg/ms3

50 ppm 200 mg/m3 1984

1,300ppm 6 / 5 1/

20 ppm 82 mg/m3  1996:
BAT Value 1mg/L 2014:

Long-term exposure limit (8-hr TWA reference period) 50 ppm 208

mg/ms3
Short-term exposure limit (15 minute TWA reference period) 100

ppm 416 mg/ms3

21



