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ABSTRACT

Objectives: In this study, we seek to perform a priority selection for test substances for chronic inhalation toxicity
studies, including acute and subchronic inhalation toxicity studies, which are to be performed after the construction
of a chronic/carcinogenicity inhalation toxicity study facility and enactment of pertinent legislation.

Methods: Through this study, qualitative and quantitative priority evaluation of test substances according to acute,
subchronic and chronic categories were respectively performed and priorities were suggested by expert group
review, redundancy and other methods. Meanwhile, a draft on test substance selection criteria, procedures and
methods referring to the National Toxicology Program (NTP) system was proposed.

Results: This study selected priorities for candidate substances for chronic inhalation toxicity studies to be
conducted from 2016.

Conclusions: In the future, by assessing in advance the toxicological effects of chemicals to which workers
can be potentially exposed in the workplace via long-term inhalation, expected health disturbances among
workers will be reduced and it is anticipated that occupational disease induced by chemicals will be effectively
prevented.
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2) EURAM scoringS 283+ A&7}
3 %<] EURAM(European Union risk ranking
method)S €83t 273918143 A5~ (Environmental

skt Score; ES)2} 2149814 F<=(Human health Score;
Table 1. Scoring of health hazards by EURAM method’
Car.m.no Ger}eF ¢ Reproductive toxicity Resp {ratc?ry Repeat‘e(.i Ac.ut.e Irritation $lf1n .
genicity toxicity sensitization dose toxicity toxicity sensitization
R45 or R49 R46 R47, R60, or R61 - - - - - 10
R40 R40 R62, R63, or R64 - - - - - 9
Positive in an in vivo
Positive in at least  screening test but no
one in vitro test but  appropriate full in vivo p
no in vivo somatic test conducted or positive
cell test conducted in OECD reproductive
screening test
No test and no repeat test RAS
- No test or positive Chernoft/ R42 . - - - 7
(toxic)
Kavlock screen test
No test but repeat test R4S R34
- - available or positive in - (harmful) - R35 R43 6
screening test R41
R36
- - Negative in screening test - R33 - R37 - 5
R38
Positive in at least
one in vitro test, Negative in OECD
- with only one reproductive - No test - - - 4
negative in vivo screening test
somatic cell test
Only negative in full in
vivo test(s) for R26,
- - teratogenicity or in - R27, or - - 3
Chernoff/Kavalock R28
teratology screening test
Only negative in
vitro gene mutation
tesF(s) or only Only negative in full R23,
negative test(s) for o
- in vivo - - R24, or - - 2
chromosomal . -
. . test(s) for fertility R25
aberrations in
somatic cell (in vitro
or in vivo)
R20 or
- - - - - R21 or - - 1
R22
No No Noarlll(;ptehrsa;se No No No
R-phrase R-phrase performed R-phrase R-phrase R-phrase

‘Accorded by EUROPEAN UNION risk ranking method, 1999
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Table 2. Health hazard indices(Scoring) based on classification by KOSHA"

Respiratory Repeated

Carcino- Germ Cell Reproductive System Exposure
genicity Mutagenicity —Toxicity Irritative Target Organ
Toxicity

Acute o Skin
.. Irritative ...  Score
Toxicity Sensitive

Category  Category Category

1A 1B 1A 1B 1A 1B ) - - - - 10
Category ~ Category ~Category 2, ] ] ] _ _ ;
2 2 Lactation
i Category 1 Category 1 - R _
) - Category 2 . S:l? éalt?g,olfl Catelgory 6
Skin : Category 2
Eye : Category 2
. - Category 2 - Target organ - 5
(1-time) : Category
3(H335)
- - - - 4

Inhalation : Category 1, 2
Dermal : Category 1, 2 - - 3
Oral : Category 1, 2

Inhalation : Category 3
Dermal : Category 3 - - 2

Oral : Category 3

Inhalation : Category 4
Dermal : Category 4 - - 1

Oral : Category 4

‘Accorded by Park SH et al., 2011

HS) 3 & A7olxe o] ofd FUSAAN S
Qg %’:‘H%(Chamber)ﬂl/ﬂ«l TS B3 AAEES
B2 wEol A "

EURAMS| ¢i2]E W EA Eldzlo = dets)
2AtK(Table 1 2 2).
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1} EHl(Distribution)

sl ) JAeE A=) Hstd Eed
(Boiling point), 5719 (Vapor pressure), <SEHE/E
F4Hl| A 5>(Octanol/water partition coefficients)& ©]-&

ston, B S719l tal Hdag Fos &
& 3 & HA,E A3l o]F Log Kowdl tist
A9 gkste]  Distyy(Distribution for human
healthyS &35St} ofgt, 7| EURAM scoring
2 2] Bdo) FEFol 200~1,500°C 35, A
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Research on Cancer, IARC) [http:/www.iarc.ft]

@ "= FHEAY A8 FH5 2273 (National
Toxicology Program, NTP) [https:/ntp.niehs.
nih.gov]

@ ©)= 2B AE 1 3] (American Conference
of Govermental Hygienists, ACGIH) [http://
www.acgih.org]

@ v =B AksE Aklobd B A3 (Occupational
Safety and Health Administration, OSHA)
[https://www.osha.gov]

® 7ZAAEH7)e7)F(Organization for Economic
Cooperation and Development, OECD) [http://
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Quantitative evaluation with EURAM Scoring

Qualitative evaluation
Quantitative evaluation correction according to classification criteria
such as carcinogenic and human health scores

Expert review
Review of OECD SIDS report
(Redundancy review)

Step 4 Final prioritization

.EEE :
o

Fig. 1. Schematic procedure for verification of candidate
materials

® ¢E FA=FA(Ministry of Health, labour
and Welfare, MHLW) [http://anzeninfo.mhlw.
go.jp]

@ =LA R AFH(Korea  Occupational
Safety and Health Agency, KOSHA) [http://

www.kosha.or.kr/main.do?chk=1]
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7} OECD SIDS$}e] T84 AE

OECD®| Cooperative Chemicals Assessment
Programme(CoCAP)S 53l A8 =3 714 1,200
Z9] 2k 3}sFEA 9] Screening Information Dataset
(SIDS) & & A ol WA Inhalation=/d +
e 530l g SEAEARS L AEA
571 A=A AR5 AESISI

TEY AE

1. SUSHAIE 22 =9 ME
1) EURAM scoringg &3¢ A= 7F 2 93
A A=

T FEREE 4105 T el 1,000E ol dew
ZAHE BElEEE 149%0l3L, o] F QAL
AF7HA] Azl 7Fsste] HEA o= Q1AL A
FHSyT 2AHE B4 121F019) A

http://www.kseh.org/



ol AH O EAH gOIE/HAHg l_-IAO|

Tl |

=2 M

0

e 2

-]

ol whe <l

2 gl

A7} Pubmedih
g-g3to] A=E A

Z-2 KISChem, IAR
B3 5AFEE

Google scholars 2

7 %%LOM% 3—&*1 7153k ukel 2Fol 2010 2
¥ REY AR, BUE BEY, S 2 S
L & BEujAlE ulg o E EURAM scoringS
L3l = TREZA 410%9 U8 QA=A

(HEX)Z 4H=319iTh.

uuAas)

r mﬂ

HEZ 4105 tig A

FYYES 4Ee APsRen, AzHon 7%
Bl LO0OE <1l (49l Kokl Al
2AFUFE BNt AAD LG FYS(HEF)
£ 9] 714 vleh o] GHS £7E $HOZ
o FFARIHARATAY AN G AHEE o] $3}
o A2

(3) AANHFHFHS) =

B Ao E 5% 1,0008 o) =2
T QAL FHTIE A=E 120 22 ﬂ%ﬁ}
of QARSI FHS)E AFE3IGIT o] F A

AAYANAHFT} Be YR T4, ol o

7hH TARC(International Agency for Research on
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7} Group 1 & Group 2A, GHS 1A, 1B, ACGIH
Al, A2 3 NTP K ¥ R 539 sldsh=s 4%
wAAZ . 710l whet wiAlE 222 F 1850
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AEol tete] AAFalE R % 2F 7]9E der

a1

Table 3. Chemicals excluded from the priority ranking according to their carcinogenicity information

Order Chemical Name CAS No. HEX HEF HS
1 Petroleum 8002-05-9 10.000 10 100.00
2 Fuel oil, residual 68476-33-5 10.000 10 100.00
3 1,3-Butadiene 106-99-0 10.000 10 100.00
4 Clarified oils(petroleum), catalytic cracked 64741-62-4 9.563 10 95.63
5 Coal tar 8007-45-2 9.497 10 94.97
6  Isoprene 78-79-5 8.238 10 82.38
7  Distillates(petroleum), heavy arom. 67891-79-6 8.082 10 80.82
8  Distillates(petroleum), heavy catalytic cracked 64741-61-3 7.931 10 79.31
9  Tar, coal, low-temp. 65996-90-9 7.858 10 78.58
10  Stoddard solvent 8052-41-3 7.421 10 74.21
11 Heavy alkylate naphtha(petroleum) 64741-65-7 7.360 10 73.60
12 Residues(petroleum), thermal cracked 64741-80-6 6.815 10 68.15
13 Extracts(petroleum), heavy paraffinic distillate solvent =~ 64742-04-7 6.255 10 62.55
14  Hydrazine hydrate 7803-57-8 6.214 10 62.14
15  Naphtha(petroleum), solvent-refined heavy 64741-92-0 5.926 10 59.26
16  Sulfuric acid dimethyl ester ; Dimethyl sulfate 77-78-1 5.470 10 54.70
17 Slack wax(petroleum) 64742-61-6 5.456 10 54.56
18  Benzo[b]pyridine ; Quinoline 91-22-5 2.957 10 29.57

http://www.kseh.org/
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Table 4. Carcinogenicity classification of chemicals excluded from the priority ranking

Carcinogenicity Classification

Orde Chemical Name Hazard Classification GHS
IARC NTP ACGIH
Acute-Inhalation
Germ cell mutagenicity
1 Petroleum Carcinogenicity 1 3 - - 10
Target organ toxicity-Repeated exposure
Eye Irritative
2 Fuel oil, residual Carcinogenicity 1B - - - 10
3 13-Butadiene Germ cell mutagenicity o K A2 10
Carcinogenicity
Clarified oils(petroleum), . ..
4 catalytic cracked Carcinogenicity 1B - - - 10
Acute-Oral
Serious Eye Damage
Skin sensitive
5 Coal tar Germ cell mutagenicity 1 1 K - 10
Carcinogenicity
Respiratory System Irritative
Target organ toxicity-Repeated exposure
Carcinogenicity
6 Isoprene Eye Irritative/Corrosive 1 2B R - 10
Skin Irritative/Corrosive
7 Dlstlllates(petroleum), Carcinogenicity 1B - - - 10
heavy aromatic
Distillates(petroleum), . .
8 heavy catalytic cracked Carcinogenicity 1B ) ) . 10
9 Tar, coal, low-temp. Carcinogenicity 1A - - - 10
Skim Irritative
10 Stoddard solvent Respiratory Syst‘.err.l Imitative 1B - - - 10
Target organ toxicity-Repeated exposure
Carcinogenicity
11 Heavy alkylate naphtha(petroleum) Carcinogenicity 1B - - - 10
Residues(petroleum), . ..
12 thermal cracked Carcinogenicity 1B - - - 10
Extracts(petroleum), heavy . .
13 paraffinic distillate solvent Carcinogenicity 1B ) ) ) 10
Acute-Oral
Acute-Dermal
. Acute-Inhalation
14 Hydrazine monohydrate Skin Corrosive/Iritative 1 - - - 10
Skin sensitive
Carcinogenicity
Naphtha(petroleum), . ..
15 solvent-refined heavy Carcinogenicity 1B - - - 10
Acute-Oral
Acute-Inhalation
16 Sulfuric acid dimethyl ester ; Skin Corrosive/Irritative | A R A3 10

Dimethyl sulfate

Skin sensitive
Germ cell mutagenicity
Carcinogenicity

J Environ Health Sci 2017; 43(1): 23-41
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Table 4. Continued
. . Carcinogenicity Classification
Orde Chemical Name Hazard Classification GHS
IARC NTP  ACGIH
17 Slack wax(petroleum) Carcinogenicity 1B - - - 10
Acute-Oral
Acute-Dermal
- - Skin Corrosive/Irritative
18 Benzo[b]pyridine ; Quinoline Serious Eye Damage/Irritative ! ) ) ) 10
Germ cell mutagenicity
Carcinogenicity
Table 5. List of chemicals with HEF below 5 in candidates for inhalation carcinogenicity test
Classification(Code) Human Health
Order Chemical Name CAS No. Effect Indices
Item Score (HEF)
Acute-Dermal 1
Xylene : 1.4- Acute-Inhalation 1
L e 106-423  Skin Corrosive/Irritative 5 5
Y Serous Eye Damage/Eye Irritative 5
Reproductive toxic 5
Skin Corrosive/Irritative 5
) m-xylene ; 1,3- 108-38-3 Serious Eye Damage/Eye Irritative 5 5
Dimethylbenzene Reproductive toxic 5
Target organ toxicity-Repeated exposure 5
Skin Corrosive/Irritative 5
3 lge’c‘ﬁ)h}i d;:;’:nzene ’ 110-82-7  Serious Eye Damage/Eye Irritative 5 5
Y Respiratory Systemlrritative 5
Skin Corrosive/Irritative 5
4 2-Methylbutane 78-78-4 Serious Eye Damage/Eye Irritative 5 3
Skin Corrosive/Irritative 5
5 Cyclopentane 287-92-3 Serious Eye Damage/Eye Irritative 5 5
Respiratory Systemlrritative 5
6 Methyl ethyl ketone ; MEK, 78933 Serious Eye Damage/Eye Irritative 5 5
2-Butanone Respiratory Systemlrritative 5
. Serious Eye Damage/Eye Irritative 5
7 n-Heptane ; Heptane 142-82-5 Respiratory System Irritative 5 3
Acute-Inhalation 1
8 1-Octene H1-66-0 gin Corrosivellrritative 5 >
9  1-Hexene 592-41-6 Respiratory System Irritative 5 5
10 Methylcyclohexane 108-87-2 Skin Corrosive/Irritative 5 5
11  n-butyl acetate 123-86-4 Acute-Inhalation 2 2

http://www.kseh.org/
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(Table 5). T3 palm oils(CAS No. 8002-75-3),
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Table 6. Candidates shifted from acute/subchronic to chronic/carcinogenic test

Order

Chemical Name

CAS No.

Classification(Code)

Human

Item

Score

Health Effect
Indices
(HEF)

1

1,2-Ethanediol ; Ethylene glycol

107-21-1

Eye Irritative
Reproductive toxic
Target organ toxicity-Repeated exposure

[
o(}l

10

Dibutylbis[(1-oxododecyl)oxy|stannane ;
Dibutyltin dilaurate

77-58-7

Acute-Oral

Acute-Inhalation

Skin Irritative

Eye Irritative

Reproductive toxic

Target organ toxicity-Repeated exposure

W W N

—_
(=]

10

Cyclohexanone

108-94-1

Acute-Oral

Acute-Dermal

Acute-Inhalation

Skin/Eye Irritative

Skin sensitive

Germ cell mutagenicity

Reproductive toxic

Target organ toxicity-Repeated exposure

Distillates(petroleum), straight-run
middle

64741-44-2

Acute-Inhalation

Skin Corrosive/Irritative

Serious Eye Damage/Irritative
Carcinogenicity

Respiratory System Irritative

Target organ toxicity-Repeated exposure

1,1-Dichloro-1-fluoroethane ;
HCFC-141b

1717-00-6

Reproductive toxic
Serious Eye Damage/Eye Irritative

N O N O —=|JO0OANWNNDND—|

1,2,4-Benzenetricarboxylic acid
tris(2-ethylhexyl) ester ; Tris(2-
ethylhexyl)benzene-1,2,4-tricarboxylate

3319-31-1

Reproductive toxic

=)

Chlorinated paraffin

63449-39-8

Carcinogenicity

2-Propenoic acid 2-(dimethylamino)ethyl
ester ; Dimethylaminoethyl acrylate

2439-35-2

Acute-Oral

Acute-Dermal

Acute-Inhalation

Skin Corrosive

Serious Eye Damage

Skin sensitive

Reproductive toxic

Target organ toxicity-Repeated exposure

Acetaldehyde ; Ethanal

75-07-0

Acute-Oral

Acute-Inhalation

Eye Irritative

Skin sensitive

Carcinogenicity

Germ cell mutagenicity

Reproductive toxic

Target organ toxicity-Repeated exposure

10

N,N-Dimethyllaurylamine ;
Dimethyllaurylamine

112-18-5

Reproductive toxic

Acute-Oral

Serious Eye Damage/Eye Irritative
Skin Corrosive/Irritative

A= O[O OV OANNN = =N OANANDN BN —|O
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Table 6. Continued
Classification(Code) Human
Order Chemical Name CAS No. Health‘Effect
Item Score  Indices
(HEF)
Acute-Oral 1
11 Nonylphenol 25154-52-3 Skin Corrosive/Irritative 6 9
Reproductive toxic 9
12 Chloroalkanes(C=14-17) 85535-85-9 Reproductive toxic(Lactation) 9 9
Isocyanic acid . ..
13 polymethylenepolyphenylene ester ; 9016-87-9 Resp .1ratory. System sensitive 7 9
. Carcinogenicity 9
Polymethylene polyphenylene isocyanate
Table 7. Human health effect indices(HEF) of candidates for carcinogenic inhalation test
Classification(Code) Human
Order Chemical Name CAS No. Health.Effect
Item Score Indices
(HEF)
Eye Irritative 5
1 1,2-Ethanediol; Ethylene glycol 107-21-1 Reproductive toxic 10 10
Target organ toxicity-Repeated exposure 7
Acute-Oral 1
Acute-Dermal 2
Acute-Inhalation 2
2 Cyclohexanone 108-94-1 Skin/Eye Iitative > 9
Skin sensitive 6
Germ cell mutagenicity 9
Reproductive toxic 9
Target organ toxicity-Repeated exposure 7
Isocyanic acid . .
3 polymethylenepolyphenylene ester ; 9016-87-9 Resp} ratory. S.ystem sensitive 7 9
. Carcinogenicity 9
Polymethylene polyphenylene isocyanate
Acute-Oral 1
4 2-Methylbut-2-ene 513-35-9 Germ cell mutagenicity 9 9
Serious Eye Damage/Eye Irritative 6
5 1-Propanol ; Propyl alcohol 71-23-8 Reproductive toxic 8 8
Respiratory Systemlrritative 5
Skin Corrosive/Irritative 5
Serious Eye Damage/Eye Irritative 5
6 1-Butanol 71-36-3 Target organ toxicity-Repeated exposure 7 7
Respiratory Systemlrritative 5
Acute-Oral 2
Acute-Inhalation 3
Dibutylbis[(1-oxododecyl)oxy]stannane ; 77587 Skin Irritative 5 10
Dibutyltin dilaurate Eye Irritative 5
Reproductive toxic 10
Target organ toxicity-Repeated exposure 7
Acute-Oral 1
Acute-Dermal 1
8  2-Methoxyethanol ; Methyl Cellosolve ~ 109-86-4 Acute-Inhalation 1 8
Reproductive toxic 8
Target organ toxicity-Repeated exposure 7

http://www.kseh.org/
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Table 7. Continued

Order Chemical Name

Classification(Code)

Human

CAS No.
Item

Score

Health Effect
Indices
(HEF)

1,1-Dichloro-1-fluoroethane ;
HCFC-141b

Reproductive toxic

1717-00-6 Serious Eye Damage/Eye Irritative

9

1,2,4-Benzenetricarboxylic acid tris(2-
ethylhexyl) ester ; Tris(2-
ethylhexyl)benzene-1,2,4-tricarboxylate

10

3319-31-1 Reproductive toxic

Chlorinated paraffin

63449-39-8 Carcinogenicity

2-Propenoic acid 2-(dimethylamino)ethyl

12 ester; Dimethylaminoethyl acrylate

Acute-Oral
Acute-Dermal
Acute-Inhalation
Skin Corrosive
2439-35-2 Serious Eye Damage
Skin sensitive
Reproductive toxic

Target organ toxicity-Repeated exposure

13 Acetaldehyde; Ethanal

Acute-Oral

Acute-Inhalation

Eye Irritative

Skin sensitive

Carcinogenicity

Germ cell mutagenicity

Reproductive toxic

Target organ toxicity-Repeated exposure

75-07-0

N,N-Dimethyllaurylamine ;

14 Dimethyllaurylamine

Reproductive toxic

Acute-Oral

Serious Eye Damage/Eye Irritative
Skin Corrosive/Irritative

112-18-5

15 Nonylphenol

Acute-Oral
Skin Corrosive/Irritative
Reproductive toxic

25154-52-3

16 Chloroalkanes(C=14-17)

85535-85-9 Reproductive toxic(Lactation)

17 Dimethyl disulfide

Acute-Oral

Acute-Inhalation

Skin Corrosive/lIrritative

Serious Eye Damage/Eye Irritative
Reproductive toxic

Target organ toxicity-Repeated exposure

624-92-0

1,1-Dimethylethyl hydroperoxide ;

18 tert-Butyl hydroperoxide

Acute-Oral

Acute-Dermal

Acute-Inhalation

Skin Corrosive/Irritative

Serious Eye Damage/Eye Irritative
Reproductive toxic

Target organ toxicity-Repeated exposure

75-91-2

19 N,N-Diethylethanamine

Acute-Oral

Acute-Dermal

Acute-Inhalation

Skin Corrosive/Irritative

Serious Eye Damage/Eye Irritative
Target organ toxicity-Repeated exposure

121-44-8

NA AN~ IO AANNND = J0ULNUNNDNDIVITOCAA—~|AANAA—= VO[T OO OAANN—= = AOANANDN BN —=|O
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Table 8. Priorities of candidates for chronic/carcinogenic inhalation test

Order Chemical Name CAS No. HEX HEF HS
1 1,2-Ethanediol ; Ethylene glycol 107-21-1 10.000 10 100.00
2 Cyclohexanone 108-94-1 9.048 9 81.43
e e S iswe w0
4  2-Methylbut-2-ene 513-35-9 7.219 9 64.97
5 1-Propanol ; Propyl alcohol 71-23-8 7.029 56.23
6  1-Butanol 71-36-3 7.946 7 55.62
7  Dibutylbis[(1-oxododecyl)oxy]stannane ; Dibutyltin dilaurate 77-58-7 5.161 10 51.61
8  2-Methoxyethanol ; Methyl Cellosolve 109-86-4 6.423 51.39
9  1,1-Dichloro-1-fluoroethane ; HCFC-141b 1717-00-6 5.698 9 51.28

1,2,4-Benzenetricarboxylic acid tris(2-ethylhexyl) ester ;
10 TIis(Z-ethylhexyl)benze};le-1,2,4-tricz§rb0x;/1ate W 3319-31-1 3697 ? S1.27
11 Chlorinated paraffin 63449-39-8 5.189 9 46.70
12 ZD';’;Z‘E;;ZEiigﬂhzy'l(‘;‘:’r;’lt;?am‘n")eﬂlyl ester ; 2439352 5011 9 45.10
13 Acetaldehyde ; Ethanal 75-07-0 4.944 9 44.50
14 N,N-Dimethyllaurylamine ; Dimethyllaurylamine 112-18-5 4918 9 44.26
15 Nonylphenol 25154-52-3 4.793 9 43.14
16 Chloroalkanes(C=14-17) 85535-85-9 4.671 9 42.04
17 Dimethyl disulfide 624-92-0 4.607 8 36.85
18 1,1-Dimethylethyl hydroperoxide ; tert-Butyl hydroperoxide 75-91-2 4431 8 35.45
19 N,N-Diethylethanamine 121-44-8 5.050 7 35.35
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Table 9. Results of carcinogenic test by Ministry of Health, Labour and Welfare, Japan*

Reported Chemicals with inhalation test Chemicals with oral test
year (CAS No.) (route, CAS No.?
2012 NN-Dimethylacetamide(127-19-5) 3-Aminophenol;m-Aminophenol(Drinking water,
591-27-5)
2011  Methylamine(74-89-5) Diphenylamine(Feed, 122-39-4)
2010  Acrylic acid(79-10-7) 2-Aminoethanol(Drinking water, 141-43-5)
2009  2,4-Pentanedione(123-54-6) 2-Methyl-1-propanol(Feed, 78-83-1)
2008  Isopropyl acetate(108-21-4) 2-Amino-4-chlorophenol(Feed, 95-85-2)
2007  1-Bromobutane(109-65-9) 2-Phenoxyethanol(Drinking water, 122-99-6)
2006  Propionitrile(107-12-0) 1-Chloro-2-nitrobenzene(Feed, 88-73-3)
Butyl glycidyl ether(2426-08-6) L
2005 1.2-Dichloropropane(78-87-5) Methyl acetoacetate(Drinking water, 105-45-3)
2004  1-Bromo-3-chloropropane(109-70-6) 2,4-Dichloro-1-nitrobenzene(Feed, 611-06-3)
2-Hydroxyethyl acrylate(Drinking water, 818-61-1)
2003 Allyl chloride(107-05-1) o-Phenylenediamine dihydrochloride
Cyclohexene(110-83-8) (Drinking water, 615-28-1)
4-Nitroanisole(Feed, 100-17-4)
2002 Glycidol(2,3-Epoxy-1-propanol, Glycerolglycide) Quinoline(Drinking water, 91-22-5)
(556-52-5) 1,4-Dichloro-2-nitrobenzene(Feed, 89-61-2)
2000 N,N-Dimethylformamide(68-12-2) Hydrazine monohydrate(Drinking water, 7803-57-8)
Crotonaldehyde, mixture of cis and frans(4170-30-3) Glyoxal solution(Drinking water, 107-22-2)
1999  Dichloromethane(75-09-2) -
1998  3-Chloro-2-methyl-1-propene(563-47-3) Anthracene(Feed, 120-12-7)
1,3,5,7-Tetraazatricyclo[3.3.1.13,7]decane,
1997  Methyl chloride(Chloromethane)(74-87-3) Hexamine, Methenamine, Urotropine(Drinking

water, 100-97-0)

*Accorded from http://anzeninfo.mhlw.go.jp/user/anzen/kag/carcino_digest.htm
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Table 10. Final priorities of candidates for carcinogenic inhalation test

Order Chemical Name CAS No. HEX HEF HS
1 1,2-Ethanediol ; Ethylene glycol 107-21-1 10.000 10 100.00
2 Cyclohexanone 108-94-1 9.048 10 90.48
3 1-Butanol 71-36-3 8.740 7 61.18
4 2-Methylbut-2-ene 513-35-9 6.497 9 58.48
5 1-Propanol ; Propyl alcohol 71-23-8 7.029 8 56.23
6 2-Methoxyethanol ; Methyl Cellosolve 109-86-4 5.781 9 52.03
7 Nonylphenol 25154-52-3 5.272 9 47.45
8 Dibutylbis[(1-oxododecyl)oxy|stannane ; Dibutyltin dilaurate ~ 77-58-7 4.645 10 46.45
9 Chloroalkanes(C=14-17) 85535-85-9 5.138 9 46.24
10 Acetaldehyde ; Ethanal 75-07-0 4450 9 40.05
11 N,N-Dimethyllaurylamine ; Dimethyllaurylamine 112-18-5 4426 9 39.84
1,2,4-Benzenetricarboxylic acid tris(2-ethylhexyl) ester ;
12 Tris(z-ethy1hexy1)benzeyne-1,2,4-trica(lrboxyylate W 3319-31-1 3.988 ? 3589
13 %‘E‘éﬁf&iﬁiigﬁhﬁ(f;n;f;?mm)ﬁhyl estet ; 2439352 3508 9 3157
14 Dimethyl disulfide 624-92-0 3.685 8 29.48
15 1,1-Dimethylethyl hydroperoxide ; tert-Butyl hydroperoxide  75-91-2 3.545 8 28.36
16  N,N-Diethylethanamine 121-44-8 4.040 7 28.28
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Table 11. Comparison between the results of this study and 2014 study

Chemical Name

Orders in this Order Rim et al.

CAS No.

study (2014)
1,2-Ethanediol; Ethylene glycol 107-21-1 1 NAY
Cyclohexanone 108-94-1 2 52, liquid
1-Butanol 71-36-3 3 9, liquid
2-Methylbut-2-ene 513-35-9 4 18, liquid
1-Propanol ; Propyl alcohol 71-23-8 5 45, liquid
2-Methoxyethanol; Methyl Cellosolve 109-86-4 6 48, liquid
Nonylphenol 25154-52-3 7 NAD
Dibutylbis[(1-oxododecyl)oxy]stannane; Dibutyltin dilaurate 77-58-7 8 NAY
Chloroalkanes(C=14-17) 85535-85-9 9 NAD
Acetaldehyde; Ethanal 75-07-0 10 NAD
N,N-Dimethyllaurylamine; Dimethyllaurylamine 112-18-5 11 NAD
e e s sy
Dimenmlaninoetit aontte 2439352 3 NAY
Dimethyl disulfide 624-92-0 14 1, liquid
1,1-Dimethylethyl hydroperoxide; tert-Butyl hydroperoxide 75-91-2 15 41, liquid
N,N-Diethylethanamine 121-44-8 16 73, liquid
DChemicals added to the results of 2014 study
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