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(Q)SAR OECD
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1 3

2

1

1 5

1 2

in vivo

in vivo in 

vivo

3 in vivo
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6 1 5

1 2 3

 

 

7.1 TTC  

TTC 1.5 µg/person/day

10 1
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10

2 3  

 

7.2  

7.2.1 1 1  

TTC

4  

 

5  

 

7.2.2  

DNA DNA

DNA DNA

NOEL no-observed effect level

ICH Q3C R5 7 1 PDE permissible daily exposure

 

 

7.2

7.3.1 7.3.2 0.5%

15 µg/day

2 100 µg 1 10 200 µg 1

12 1200 µg 1 1

100 mg 1 1

1200 µg 0.5% 500 µg  

 

7.3 LTL  
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TTC 1.5 µg/day

LTL

1.5 µg/day×25,550 days = 38.3 mg LTL
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2 1 2 104

1 20 µg  
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DNA

UDS  

� S9  

�  

○  

○  

 � 

DNA  
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 �  

* 

 

 

4 TD50  

TD50 50% 1/2

10 1

TD50 50,000 TTC

 

 

 

TD50 21.3 mg/kg body 

weight/day 63.7 mg/kg body weight/day

 

 

10 1 50,000  

21.3 mg/kg ¸ 50,000 = 0.42 µg/kg 

 

1  

0.42 µg/kg/day × 50 kg body weight = 21.3 µg/person/day 

 

1 21.3 µg 10-5

 

 

 

TD50
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TD50 10% BMDL10 benchmark dose 

lower confidence limit 10% 10% 95%

BMDL10 10,000 10 1

 

 

10-5

WHO International Program on Chemical Safety [IPCS] Cancer Risk Assessment Programme

 

 

5 

15

TD50 36 1810 

mg/kg/day n=15 2

36 mg/kg/day TD50

TTC 1.5 µg/day

TD50 1.25 mg/kg/day 10 1

1 10  

 

6  

TTC 16

Haber C concentration × T time = 

k constant AI acceptable intake
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HCV 5
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AI  Acceptable Intakes 

ATSDR Agency for Toxic Substances & Disease Registry 

BC Benzyl Chloride 

BCME Bis(chloromethyl)ether 

BUA Biodegradable in water Under Aerobic conditions 

CAC Cancer Assessment Committee 

CCRIS Chemical Carcinogenesis Research Information System 

CHL Chinese Hamster Lung fibroblast cell line 

CICAD Concise International Chemical Assessment Document 

CIIT Chemical Industry Institute of Toxicology 

CNS Central Nervous System 

CPDB Carcinogenicity Potency Database 

CYP Cytochrome P-450 

DMCC Dimethylcarbamyl Chloride 

DMS Dimethyl Sulfate 

DNA Deoxyribose Nucleic Acid 

EC European Commission 

ECHA European Chemical Agency 

EFSA European Food Safety Authortiy 

EMA European Medicines Agency 

EPA Environmental Protection Agency 

EU European Union 

FDA Food and Drug Administration 

GRAS Generally Recognized As Safe 

HSDB Hazardous Substance Database 

IARC International Agency for Research on Cancer 

IPCS International Programme on Chemical Safety 

IRIS Integrated Risk Information System 

JETOC Japan Chemical Industry Ecology-Toxicology & Information Center 

JRC Joint Research Centre 

LOAEL Lowest-Observed Adverse Effect Level 

MTD Maximum Tolerated Dose 

NA Not applicable 

NC Not calculated; individual tumour type incidences not provided in WHO, 2002 

NCI National Cancer Institute 

NOAEL No-Observed Adverse Effect Level 

NOEL No-Observed Effect Level 

NSRL No Significant Risk Level 

NTP  National Toxicology Program 

OECD  Organisation for Economic Cooperation and Development 

PCE  Polychromatic Erythrocytes 

PDE  Permissible Daily Exposure 

RfC  Reference Concentration 

ROS  Reactive Oxygen Species 

SCCP  Scientific Committee on Consumer Products 

SCCS  Scientific Committee on Consumer Safety 

SCE  Sister Chromatid Exchanges 

SIDS  Screening Information Dataset 
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TBA  Tumor Bearing Animal 

TD50 Chronic dose-rate in mg/kg body weight/day which would cause tumors in half 

of the animals at the end of a standard lifespan for the species taking into 

account the frequency of that tumor type in control animals 

TTC-based Threshold of Toxicological Concern-based 

UDS  Unscheduled DNA Synthesis 

UNEP  United Nations Environmental Programme 

US EPA  United States Environmental Protection Agency 

WHO World Health Organization
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ICH M7

AI 7.2.1

TTC

 

 

ICH M7 ICH M7

AI 1 PDE 1

AIs

ICH M7 TD50

ICH M7 1

PDE

 

 

ICH M7 7.2.2 DNA

DNA

DNA

DNA

NOEL no-

observed effect level ICH Q3C R5 1

PDE permissible daily exposure  

 

ICH Q3C(R5) 1 PDE

1

 

 

AI PDE

ICH 

M7 section 7.2.2

0.5% 100 mg 500 μg

 

 

 

AI

TD50 CPDB 2 CPDB

AI

PDE 3

ICH M7 DNA

                                                        
1 

 



DNA  
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Ames test

in vivo

US EPA US FDA EMA ECHA WHO

 

 

1.   

1.1  AI  

ICH M7 4 TD50 50%

1/2

10 1

TD50 50,000 TTC

 

 

TD50

1

AI CPDB

CPDB

CPDB

TD50 CPDB AI

TD50  

 

CPDB CPDB

TD50 3 ICH Q3C

ICH Q3D 1 4  

 

1.2   

CPDB CPDB

1

 

 

50  

3  

 

1 5  

  

 

1 3

National Toxicology Programme NTP ICH 

S1C(R2) 5

AI

1 3 1

3/7 1 CPDB 1

24

TD50 10 1
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1.3    

TD50

CPDB TD50 TD50

TBA

CPDB TD50

1

 

 

1.4    

ICH M7 7.5 7

 

 

TD50 TD50 AI

AI PDE AI

M7

TD50 AI

 

  

1.5  TD50 AI  

TD50 AI ICH M7 4  

 

AI = TD50 / 50,000 × 50 kg 

 

50 kg

60 kg 70 kg

50 kg

AI

 

 

2.  AI  

2.1   

ICH M7 4

TD50
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AI

p-

p-

TD50 AI

2

 

 

2.2   

ICH M7 4

10-5 WHO International Programme on Chemical Safety 

[IPCS] Cancer Risk Assessment Programme

 

 

ICH M7 AI

TD50

 

 

3.  PDE  

ICH M7 7.2.2 DNA

DNA

DNA

DNA

NOEL:no-

observed effect level ICH Q3C R5 1

PDE:permissible daily dose  

 

in vitro in vivo DNA

6 7

PDE  

 

2.1

 

 

in vivo DNA
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PDE PDE

ICH Q3C(R5) 1 ICH Q3D 4  

 

4.   

ICH M7 7.5

Health Canada 8 WHO IPCS 9

EPA 10 50 kg 0.2 mg/kg/day 10 mg/day
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Acceptable Intakes (AIs) or Permissible Daily Exposures (PDEs) 

Compound CAS# Chemical 

Structure 

AI or PDE 

(µg/day) 

Comment 

Linear extrapolation from TD50 

Acrylonitrile 107-13-1 

 

6 TD50 linear 

extrapolation 

Benzyl Chloride 100-44-7 

 

41 TD50 linear 

extrapolation  

Bis(chloromethyl)ether 542-88-1 

 

0.004 TD50 linear 

extrapolation 

1-Chloro-4-

nitrobenzene 

100-00-5 

 

117 TD50 linear 

extrapolation 

p-Cresidine 120-71-8 45 TD50 linear 

extrapolation 

Dimethylcarbamoyl 

chloride 

79-44-7 

 

5 

0.6 

(inhalation)* 

TD50 linear 

extrapolation 

Ethyl chloride 75-00-3 

 

1,810 TD50 linear 

extrapolation 

Glycidol 556-52-5 

 

4 TD50 linear 

extrapolation 

Hydrazine 302-01-2 
 

39 

0.2 

(Inhalation)* 

TD50 linear 

extrapolation 

Methyl chloride 74-87-3 Cl-CH3 1,361 TD50 linear 

extrapolation 

Threshold-based PDE 

Aniline  

Aniline HCl 

62-53-3 

142-04-1 

 

720 PDE based on 

threshold mode of 

action 

(Hemosiderosis) 

Endogenous and/or Environmental Exposure 

Hydrogen peroxide 7722-84-1 
 

68,000 or 

0.5% 

whichever is 

lower 

68 mg/day is 1% of 

estimated 

endogenous 

production 
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Compound CAS# Chemical 

Structure 

AI or PDE 

(µg/day) 

Comment 

Other Cases 

p-Chloroaniline 

p-Chloroaniline HCl 

106-47-8 

20265-96-7 

34 AI based on liver 

tumors for which 

mutagenic mode of 

action cannot be 

ruled out 

Dimethyl Sulfate 77-78-1 1.5 Carcinogenicity 

data available, but 

inadequate to 

derive AI. Default 

to TTC 
*Route specific limit  
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CAS# 107-13-1  
 

 

 

 

 

in vitro in vivo  

 

WHO Concise International Chemical Assessment Document CICAD 1

DNA

1  

 

Ames Salmonella typhimurium TA 1535 TA 100

S9 E. coli

 

S9 S9

 

T  
 

In vivo DNA

 

 

 

IARC 2B

2  

 

CPDB 3 4 3

1 7 1

1 4  

TD50 AI

CPDB NCI/NTP 5 2

3

 

 

Dow Chemical CPDB Quast 6 1980

TD50 5.31 mg/kg/day

7 CPDB

Quast 7 35 100 300 ppm

mg/kg/day

TD50 20.2 mg/kg/day 20.8 mg/kg/day CPDB

6.36 5.31 mg/kg/day Quast 7

TD50 CPDB

CNS 7 TD50

 

3 8 5

100 200 6 12 18 24 1 20
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WHO 1 US EPA 9

2

2 10 11

2

1  

 

1 50 2

12 2

1

1  

 

Acrylonitrile – Details of carcinogenicity studies 

Study Animals/ 

dose group 

Duration/ 

Exposure 

Controls Doses Most 

sensitive 

tumor 

site/type/sex 

TD50 

(mg/kg/d) 

Ref.5*  

50 B6C3F1 

Mice (F) 

2 years 

Gavage 

50 3: 

1.79;7.14;14.3 

mg/kg/d 

Forestomach 6.77+ 

50 B6C3F1 

Mice (M) 

2 years 

Gavage 

50 3: 

1.79;7.14;14.3 

mg/kg/d 

Forestomach 5.92+ 

Ref. 6 

~50 SD 

Spartan rats 

(F) 

2 years 

Drinking 

water 

~80  3: 

2.00;5.69;15.4 

mg/kg/d 

Astrocytoma 5.31++ 

(20.8) 

~50 SD 

Spartan rats 

(M) 

2 years 

Drinking 

water 

~80  3: 

1.75;4.98;14.9 

mg/kg/d 

Stomach, 

non-

glandular 

6.36++ 

(9.0) 

Ref 7 

(Report of 

Ref. 6) 

~50 SD 

female 

Spartan rats 

2 years 

Drinking 

water 

~80  3: 

4.4;10.8; 25 

mg/kg/d 

Stomach, 

non-

glandular 

19.4 

~50 SD 

male 

Spartan rats 

2 years 

Drinking 

water 

~80  3: 

3.4;8.5;21.3 

mg/kg/d 

Stomach, 

non-

glandular 

9.0 

Ref. 8¥ 

100 male 

rats 

~2 years 

Drinking 

water 

~200  5: 

0.1-8.4 

mg/kg/d 

Brain 

astrocytoma 

 

(22.9)+ 

100 female 

rats 

~2 years 

Drinking 

water 

~200  5: 

0.1-10.9 

mg/kg/d 

Brain 

astrocytoma 

 

(23.5)+ 

Ref. 11¥ 

100/sex 

Rats 

19-22 mo 

Drinking 

water 

~98  2:  

~0.09; 7.98 

mg/kg/d 

Stomach, 

Zymbal’s 

gland, brain, 

spinal cord 

NC 

Ref. 10¥ 

50/sex 

Rats 

18 mo 

Drinking 

water 

No  2:  

14;70 mg/kg/d 

Brain, 

Zymbal’s 

gland, 

forestomach 

NC^ 

Ref. 13 

20  

male CD 

rats  

2 years 

Drinking 

water 

No 3: 

1; 5; 25 mg/kg/d 

Zymbal’s 

gland 

30.1 
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Study Animals/ 

dose group 

Duration/ 

Exposure 

Controls Doses Most 

sensitive 

tumor 

site/type/sex 

TD50 

(mg/kg/d) 

Ref. 4 

40/sex 

 SD rats  

1 year 

3d/wk 

Gavage 

75/sex 1: 

1.07 mg/kg/d 

Neg in both 

sexes 

NA 

Ref. 12 

100/sex 

SD Spartan 

rat 

2 years 

6 h/d;  

5d/wk 

Inhalation 

~100 2: 

M: 2.27; 9.1  

F: 3.24; 13.0 

mg/kg/d 

Brain 

Astrocytoma 

Male 

32.4 

Ref. 4 

30/sex 

SD rats 

1 year 

5d/wk 

Inhalation 

30 4: 

M: 0.19; 0.38; 

0.76; 1.52 

F: 

0.27;0.54;1.0; 

2.17  

mg/kg/d 

Brain glioma 

Male 

19.1 

Ref. 4 

54 female 

SD rats 

2 years  

5d/wk 

inhalation 

60 1: 

11.1 mg/kg/d 

Brain glioma (132)y 

Studies listed are in CPDB (Ref. 3) unless otherwise noted. 

The TD50 values represent the TD50 from the most sensitive tumor site. 

TD50 values in parentheses are considered less reliable as explained in footnotes. 
*Carcinogenicity study selected for AI calculation; in CPDB 
^NC= Not calculated as individual tumor type incidences not provided in WHO (Ref. 1).   
+TD50 calculated based on astrocytoma incidence implied as most significant site by WHO (Ref. 1).  Serial 

sampling reduced number of animals exposed for 2 years, so tumor incidences may be underestimates. 
+Taken from the CPDB. Note that based on the dose calculations by the author (Ref. 7) the TD50 for 

astrocytomas and stomach tumors in Spartan rats (20.8 and 9.0) are higher than those in the CPDB. 

NA= Not applicable. 
¥ Not in CPDB. Summarized in Refs. 1 and 9. 
y Single dose-level study. 

 

 

DNA 1

CNS

 

Quast 7

/

14

CNS

AI   

 

 

US EPA 9 10 1

0.54 /mg/kg/day 0.6 µg/L

50 kg 1 1 µg/day  

 

AI  
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AI  

 

CNS

1 AI AI

US EPA 9

TD50 AI

NCI/NTP 5 TD50

TD50 5.92 mg/kg/day 2.2 AI TD50

AI US EPA 9

 

 

AI  

 

AI = TD50/50,000 × 50 kg 

 

AI =5.92 (mg/kg/day)/50,000 × 50 kg 

 

AI  = 5.9 µg/day (6 µg/day) 
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CAS# 62-53-3 CAS# 142-04-1  
 

 

 

 

 

Salmonella Ames

in vitro in vivo

 

 

S9 Salmonella E.Coli WP2 uvrA 5

1 2 3 4 5 6 7 8  

 

S9 L5178Y tk 0.5

21 mM 9 10 11  

 

S9 5 30 mM

1 12 13 14 15  

 

In vivo 380 mg/kg 2 i.p. CBA

16 500 mg/kg PVR 18

17  

 

18 19 20 21 17 22

300 mg/kg

500 1000 2000 ppm 90 B6C3F1

23  

 

In vivo 61 420 mg/kg i.p. 24 Swiss

2 SCE 24 25

DNA  

 

 

IARC 3

4  

 

b-

 

 

CIIT 26 CD-F 130 0

200 600 2000 ppm 2

3

130 PDE  

 

CIIT 27
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27

 

 

28)  

 

Aniline and Aniline HCl – Details of carcinogenicity studies 

Study Animals/ 

dose group 

Duration/ 

Exposure 

Controls Doses Most sensitive 

tumor 

site/type/sex 

TD50 

(mg/kg/d) 

Ref. 26* 

Aniline 

HCl 

130/sex/ 

group, CD-F 

rats 

2 years 

Diet 

130 3:  
200, 600 

and 2000 

ppm in diet 

(M;7.2; 22; 

72 mg/kg/d) 

Spleen sarcoma 

(high dose). 

NOEL at low dose 

Not 

reported 

Ref. 27** 

Aniline 

HCl 

50/sex/group, 

F344 rats 

103 weeks 

(107-110 wk 

study) 

Diet 

50 2:  

3000 and 

6000 ppm in 

diet  

(F: 144;268  

M: 115;229 

mg/kg/d) 

Spleen hemangio-

sarcoma/ 

Male 

 

160 

(Male) 

 

 

 

Ref. 27** 

Aniline 

HCl 

50/sex/group 

B6C3F1 

mice 

103 weeks 

(107-110 wk 

study) 

Diet 

50 2:  
6000 and 

12000 ppm 

in diet  

(F: 

741;1500  

M: 

693;1390 

mg/kg/d) 

Negative 

 

NA 

Ref. 28** 

Aniline 

10-18/group, 

male Wistar 

rats 

80 weeks 

Diet 

Yes 3:  

0.03, 0.06 

and 0.12% 

in diet 

(15;30;60 

mg/kg/d) 

Negative NA 

*Carcinogenicity study selected for PDE calculation.  Not in CPDB. 
** Taken from CPDB (Ref. 29). The TD50 values represent the TD50 from the most sensitive tumor site. 

NA = Not applicable 

 

 

19 30 31

 

 

32 10 mg/kg
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-b1

33

32 34

17 35  

 

36 NCI

CIIT 0.02% 7.2 mg/kg/day

37

36

38  

 

 

US EPA 36 CIIT 26

0.0057/mg/kg/day

10 1 120 µg/day

39 10 mg/kg

 

 

1 PDE  

PDE

ICH Q3C 40  

 

PDE  

 

CIIT 2 26 200

600 2000 ppm 7.2 22 72 mg/kg/day

22 mg/kg/day 1

7.2 mg/kg/day NOEL

 

 

The PDE NOEL × kg  / F1 × F2 × F3 × F4 × F5  

 

ICH Q3C PDE  

 

F1 = 5  

F2 = 10  

F3 = 1  

F4 = 10  

F5 = 1 NOEL  

PDE = 7.2 mg/kg/day × 50 kg / 5 × 10 × 1 × 10 × 1  

 

PDE = 720 µg/day 
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α- CAS# 100-44-7  
 

 

 

 

 

in vitro in vivo

 

 

The International Agency for Research on Cancer IARC

1  

 

 

Salmonella typhimurium TA100 Ames

2  

1  

 

in vivo

DNA 1  

 

 

2A 3  

 

F-344 B6C3F1

3 104 4 0 15 30 mg/kg 1 0 6.4 12.85 

mg/kg 0 50 100 mg/kg 1 0 21.4 42.85 mg/kg

C

8% 27%

C

 

 

4

0% 62% 37%

0% 10%

33% 54%

1.9% 12%  

 

AI

3 1 5

0%

15%

TPA 12-O-tetradecanoyl-phorbol-13-acetate

6 7 8

9  
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Benzyl chloride – Details of carcinogenicity studies 
Study Animals/dose 

group 

Duration/ 

Exposure 

Controls Doses Most 

sensitive 

tumor 

site/type/sex 

or tumor 

observations 

TD50 

(mg/kg/d) 

Ref. 4* 

52/sex/group  

F344  rat 

2 year 

3 times/wk 

Gavage 

52 2: 
15 and 30  

mg/kg 

(6 and 12 

mg/kg/d) 

Thyroid 

C-cell 

neoplasm/ 

Female 

40.6 

Ref. 4 

52/sex/group  

B6C3F1 

mouse 

2 year 

3 times/wk 

Gavage 

52 2:  
50 and 100 

mg/kg 

(21 and 42 

mg/kg/d) 

Forestomach 

papilloma, 

carcinoma/ 

Male 

49.6 

Ref. 5 

11/group 

female ICR 

mouse 

9.8 mo 

3 times/wk 

for 4 wks, 2 

times/wk 

Dermal 

Yes 

(benzene 

treated) 

1: 

10 µL 

No skin 

tumors 

NC ^ 

Ref. 5 

20/group 

female ICR 

mouse  

50 weeks 

2 times/wk 

Dermal 

20 

(benzene 

treated) 

1:  

2.3 µL 

Skin 

squamous 

cell  

carcinoma 

NC ^ 

Ref. 6 

20/group 

male ICI 

Swiss albino 

mouse 

>7 mo 

2 times/wk 

Dermal, in 

toluene 

20 1:  

100 

µg/mouse 

No skin 

tumors 

NC ^ 

Ref. 9 

14 (40 

mg/kg), and 8 

(80 mg/kg) 

BD rat 

51 weeks  

1 time/wk 

Subcutaneous 

Yes 2:  

40 and 80 

mg/kg/wk 

Injection site 

sarcoma 

NC ^ 

Ref. 7 

40/sex/group 

Theiler's 

Original 

mouse 

10 mo 

1 dose (in 

tolene); wait 

1 wk 

Promoter 

(croton oil) 

2 times/wk 

40 1:  

1 mg/mouse 

No skin 

tumors 

NC ^ 

Ref. 8 

Sencar mice 6 mo 

1 dose; 

Promoter 

(TPA) 

2 times/wk 

Yes 3:  

10; 100 and 

1000 

µg/mouse 

20% skin 

tumors [5% 

in TPA 

controls] 

(DMBA 

controls had 

skin tumors 

by 11 weeks) 

NC ^ 

Studies listed are in CPDB (Ref. 10) unless otherwise noted. 
* Carcinogenicity study selected for the AI calculation 
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^NC= Not calculated; small group size, limited duration.  Not included in CPDB as route with greater 

likelihood of systemic exposure is considered more relevant. 

 

 

CPDB 10 TD50

C

 

 

 

 

Proctor 11 in 

vivo

MTD

 

 

Sencar -

Screening Information Dataset SIDS for high 

volume chemicals OECD

12 Fischer 344 250 mg/kg

125 mg/kg 3 10

2-3

4 62 mg/kg 30 mg/kg

Lijinsky

4

MTD

 

 

Lijinsky

OECD SIDS

12 26
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TD50 454 mg/kg/day C

TD50 40.6 mg/kg/day

C

52 4 52 14 52 12

C

NTP 13 14 Fisher 344

C

10%  

 

 

US EPA 15 1.7 10-1/mg/kg/day US EPA

10 1 2 μg/L 4 μg/day  

 

AI  

AI  

 

Lijinsky

4 NCI/NTP 5

3

AI

26 4 125 mg/kg 250 mg/kg 3

10 2 3

62 mg/kg 26 4

26 30 mg/kg

62 mg/kg

30 

mg/kg 3 2

3

 

 

2.2 TD50 AI

AI

C

C TD50 40.6 mg/kg/day

AI  

 

AI  

 

AI = TD50/50,000 × 50 kg 

 

AI =40.6 (mg/kg/day)/50,000 × 50 kg 

 

AI = 40.6 µg/day (41 µg/day) 
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BCME CAS# 542-88-1  
 

 

BCME

1  

 

 

BCME in vitro in vivo  

 

BCME  

Salmonella typhimurium Ames 2  

 

In vivo 6 BCME

3 BCME

4  

 

 

BCME US EPA A 5 IARC

1 6  

 

BCME

BCME  

 

TD50 Leong 3 AI

Sprague-Dawley Ha/ICR 1 10 100 ppb BCME 6 h/day

5 6 2 6

100 ppb 7780 ng/kg/day

8 μg/kg/day BCME 86.5%

4% 10 1 ppb BCME 100 

ppb BCME

10 1 ppb BCME

 

 

Sprague-Dawley 0.1 ppm 100 ppb BCME 6

/day 5 10 20 40 60 80 100 7

 

 

BCME 8

9 10  
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Bis(chloromethyl)ether (BCME) – Details of carcinogenicity studies 
Study Animals/dose 

group 

Duration/ 

Exposure 

Controls Doses Most sensitive 

tumor 

site/type/sex 

TD50 

(mg/kg/d) 

Ref. 3* 

~104/group 

Rat, male 

Sprague-

Dawley. 

28 weeks 

6 h/d, 5 

d/wk 

Inhalation  

104 3: 

1; 10; 100 

ppb 

(53;528; 

7780 

ng/kg/d) 

Nasal passage -  

esthesioneuro-

epitheliomas 

 

0.00357 

 

 

Ref. 3 

138-144/group 

Mouse, male 

ICR/Ha.  

25 weeks 

6 h/d, 5 

d/wk 

Inhalation  

157 3: 

1; 10; 100 

ppb 

(0.295; 

2.95;33.6 

ng/kg/d) 

Lung adenomas No 

significant 

increases 

Ref. 7 

30-50 treated 

for different 

durations with 

same 

concentration,  

male Sprague 

Dawley rats. 

6h/d, 

5d/wk, for 

10, 20, 40, 

60, 80, and 

100 

exposures.  

Inhalation  

240 1: 

0.1 ppm 

Lung and nasal 

cancer 

NC^ 

Ref. 7 

100/group 

male Golden 

Syrian 

Hamsters. 

Lifetime 

6h/d, 

5d/wk,  

Inhalation 

NA 1: 

1 ppm 

One 

undifferentiated 

in the lung 

NC^ 

Ref. 9 

50/group 

female ICR/Ha 

Swiss mice. 

424-456 

days, once 

weekly 

Intra-

peritoneal 

50 1: 

0.114 

mg/kg/d  

Sarcoma (at the 

injection site) 

0.182 

Studies listed are in CPDB (Ref. 11) unless otherwise noted. 
*Carcinogenicity study selected for AI calculation 
^NC= Not calculated due to non-standard carcinogenicity design. Not in CPDB. 

NA= Not available since controls were not reported in the study 

 

 

BCME TD50  

 

 

US EPA 5 Kuschner 7

220 per mg/kg/day 10 1

3.2 ng/day 1.6 × 10-8 mg/m3

1.6 × 10-6 mg/L  

 

AI  

AI  

 

BCME in vitro



DNA  

 

 

60 

AI

3 TD50 3.57 

µg/kg/day TD50 AI 4 ng/day US EPA

3.2 ng/day 3

1 50  

 

10

AI 1.5 

µg/day

US EPA BCME BCME

AI 4 ng /day 3.2 ng/day  

 

AI  

 

AI = TD50/50,000 × 50 kg 

 

AI = 3.57 µg/kg/day/50,000 × 50 

 

AI = 0.004 μg/day or 4 ng/day 
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p- CAS# 106-47-8  

p- CAS# 20265-96-7  

 

 

1

2  

 

 

p- in vitro in vivo

 

 

WHO 3

 

 

p-  

Ames 2 3

 

L5178Y tk 3

global evaluation factor

4  

2

 

In vivo 180 mg/kg 300 mg/kg/day

3  

 

 

IARC

p- 2B

5  

 

p- p-

 

 

AI NTP 6

p-

 0/49  1/50  3/50  38/50

6 7

1 1

p-

0 mg/kg/day 4/50 2.1 mg/kg/day 4/49 7.1 mg/kg/day 1/50 21.4 

mg/kg/day 10/50

0 mg/kg/day 3/50 2.1 mg/kg/day 7/49 7.1 

mg/kg/day 11/50 21.4 mg/kg/day 17/50

NTP 6
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p- 8

p-

NCI p-

3

 

 

p-Chloroaniline and p-Chloroaniline HCl – Details of carcinogenicity studies 
Study Animals

/dose 

group 

Duration/ 

Exposure 

Controls Doses Most sensitive  

tumor site/type/sex 

TD50 

(mg/kg/d) 

Ref. 6* 

p-

chloroaniline 

HCl 

 

50/group 

male 

B6C3F1 

mice  

 

 

103 weeks 

5 times/wk 

Gavage 

50 3: 

3; 10; 30 

mg/kg 

(2.1; 7.1;  

21.4 

mg/kg/d) 

Hepatocellular adenomas 

or carcinomas 

 
33.8 

Ref. 6 

p-

chloroaniline 

HCl 

 

50/group 

female 

B6C3F1 

mice  

 

 

103 weeks 

5 times/wk 

Gavage 

50 3: 

3; 10; 30 

mg/kg 

(2.1; 7.1;  

21.4 

mg/kg/d) 

Negative 

NA 

Ref. 6 

p-

chloroaniline 

HCl 

 

50/group 

male 

Fischer 

344 rat  

 

103 weeks 

5 times/wk 

Gavage 

50 3: 

2; 6;18 

mg/kg 

(1.4; 4.2; 

12.6 

mg/kg/d)  

Spleen  

fibrosarcoma, 

haemangiosarcoma, 

osteosarcoma 
7.62 

Ref. 6 

p-

chloroaniline 

HCl 

50/group 

female 

Fischer 

344 rat  

103 weeks 

5 times/wk 

Gavage 

50 3: 

2; 6; 18 

mg/kg (1.4; 

4.2; 12.6 

mg/kg/d) 

No significant increases; 

equivocal  

NA 

Ref. 8 

50/group 

male 

Fischer 

344 rat  

 

78 weeks 

(study 

duration: 

102 wk) 

Diet 

20 2: 

250; 500 

ppm  

(7.7; 

15.2 

mg/kg/d) 

Mesenchymal tumors 

(fibroma, fibrosarcoma, 

haemangiosarcoma, 

osteosarcoma, sarcoma 

not otherwise specified) 

of the spleen or splenic 

capsule 

72 

Ref. 8 

50/group 

female 

Fischer 

344 rat  

 

78 weeks 

(study 

duration: 

102 wk) 

Diet 

20 2: 

250; 500 

ppm  

(9.6, 19 

mg/kg/d) 

Negative 

 

 

 

NA 

Ref. 8 

50/group 

male 

B6C3F1 

mice  

 

78 weeks 

(study 

duration: 

91 wk) 

Diet 

20 2: 

2500; 5000 

ppm  

(257;275 

mg/kg/d) 

Haemangiosarcomas 

(subcutaneous tissue, 

spleen, liver, kidney) 

Increased incidence of 

all vascular tumors 

Not 

significant 

(CPDB) 
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Study Animals

/dose 

group 

Duration/ 

Exposure 

Controls Doses Most sensitive  

tumor site/type/sex 

TD50 

(mg/kg/d) 

Ref. 8 

50/group 

female 

B6C3F1 

mice  

 

78 weeks 

(study 

duration: 

102 wk) 

Diet 

20 2: 

2500; 5000 

ppm  

(278, 558 

mg/kg/d) 

Haemangiosarcomas 

(liver and spleen) 

Increased incidence of 

combined vascular 

tumors 

1480 

Studies listed are in CPDB (Ref. 9). 
*Carcinogenicity study selected for AI calculation. 

NA = Not applicable 

 

 

p-

p-

6 8

3

10 p- DNA

in vivo

11 12  

 

TD50

WHO 3 2µg/kg/day 50 kg 100 µg/day

 

 

p- in vitro

 

 

  

p-  

  

AI  

AI

TD50 33.8 mg/kg/day  

 

AI  

 

p-  

 

AI = TD50/50,000 × 50 kg 

 

AI = 33.8 mg/kg/day /50,000 × 50 kg 

 

AI = 34 mg/day 
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1- -4- - CAS# 100-00-

5  
 

 

 

 

 

1- -4- in vitro in vivo  

 

1- -4-  

1- -4- Salmonella typhimurium TA100 TA1535

Ames TA1537 TA1538

TA98 E.coli WP2uvrA 1 2 3 4 TA1535

4 2 4  

 

In vivo -4- Swiss

DNA 5 6  

 

 

IARC 1- -4- 2

7 US EPA B2

8  

 

1- -4- 9

10 12  

 

2 9

7.7 41.2 mg/kg/day

53.8 mg/kg/day

275.2 mg/kg/day

 

 

10 CD-1 18

18 3

2000 ppm 2 250 ppm 6 18 500 ppm

3 4000 ppm 2 500 ppm 6 18 1000 

ppm 1 17 mg/kg 33 mg/kg

6 11

 

 

10 18 CD-1 1- -4-

3 12
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11 Sprague-Dawley n = 60 1- -4-

5 24

 

 

1-Chloro-4-nitrobenzene – Details of carcinogenicity studies 
Study Animals/ 

dose group 

Duration/ 

Exposure 

Controls Doses Most sensitive 

tumor 

site/type/sex 

TD50 

(mg/kg/d) 

Ref. 9*+ 

50/ group 

male F344 

rats (SPF) 

 

2 years 

(Diet) 

50 3: 

40; 200; 

1000 ppm. 

(1.5; 7.7; 

41.2 

mg/kg/d) 

Spleen 

hemangiosarcomas 

7.7 mg/kg/d 

173.5 

50/ group 

female 

F344 rats 

(SPF) 

 

2 years 

(Diet) 

50 3: 

40; 200; 

1000 ppm.  

(1.9; 9.8; 

53.8 

mg/kg/d) 

Pheochromo-

cytoma/Female  

53.8 mg/kg/d 

116.9** 

50/ group 

male 

Crj:BDF1 

(SPF) 

2 years 

(Diet) 

50 3: 

125; 500;  

2000 ppm.  

15.3; 60.1; 

240.1 

mg/kg/d) 

NA  

50/ group 

female 

Crj:BDF1 

(SPF) 

2 years 

(Diet) 

50 3: 

125; 500;  

2000 ppm. 

(17.6; 72.6; 

275.2 

mg/kg/d) 

Hepatic 

hemangiosarcomas 

275.2 mg/kg/d  

1919.9 

Ref. 10 

 

14-15/ 

group 

male CD-1 

rats 

18 mo 

Diet; 

sacrificed 

6 mo after 

last dose  

16 2:  

Average 17 

and 33 

mg/kg; 

 (see text) 

(22.6 and 

45.2 

mg/kg/d) 

NA Negative˄ 

14-20/sex 

group  

CD-1 mice  

18 mo 

Diet; 

sacrificed 

3 mo after 

last dose 

15/sex 2: 
M: 341; 

720. 

F: 351; 780 

mg/kg/d 

Vascular 

(hemangiomas/ 

Hhemangiosarcomas

)/Male 

 

430˄ 

Ref. 11+ 

60/sex/ 

group  

Sprague 

Dawley rat 

24 mo 

5 d/wk,  

Gavage2 

Yes 3/ 
0.1; 0.7; 5 

mg/kg/d 

NA Negative 

Studies listed are in CPDB (Ref. 12) unless otherwise noted. 
*Carcinogenicity study selected for AI/PDE calculation. 

**TD50 calculated based on carcinogenicity data (see Note 1) 
+Not in CPDB. 
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˄ Histopathology limited to 11-12 tissues. 

NA = Not applicable 

 

 

13 14 15 1- -4- 4-

p- p- 1- -4-

16 4- 16 1- -4- 17

1- -4-

1

9 10 11

 

 

TD50 9 F344

18

p-

18

 

 

 

 

 

11  

 

Salmonella 1- -4- Salmonella TA100

TA1535 TA98

1- -4-

S9 Salmonella TA98 19 1- -4-

p

In vivo

 

 

1- -4- AI

 

 

 

US EPA WHO Agency for Toxic Substances & Disease Registry ATSDR

 

 

AI  

 

TD50 9  

 

AI = TD50/50,000 × 50 kg 
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AI = 117 mg/kg/day /50,000 × 50 kg 

 

AI = 117 mg/day 
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p- 2- -5- CAS# 120-71-8  
 

 

 

 

 

p- in vitro in vivo

 

 

p-  

Salmonella 1 2 3  

cII Big Blue

0.25% 0.5% p- 180 4  

 

In vivo p- 5 6 7 p53

nullizygous

8 p53

2 9  

 

DNA 6 7 p-

DNA

10  

 

 

IARC p- 2B

11  

 

1 Fischer 344

B6C3F1 NTP 5 p-

 

 

50 p-

50 p- 0.5% 1.0%

21 0.15% 0.3% CPDB 12

mg/kg/day 198 368 mg/kg/day 245 491 

mg/kg/day 260 552 mg/kg/day 281 563 mg/kg/day  

 

p- 104

2 92
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p- Fischer 344

p-

B6C3F1  

 

p53 +/- p-

13 p-

400 mg/kg/day 26 19 18

1  

 

p-Cresidine – Details of carcinogenicity studies 
Study Animals/

dose 

group 

Duration/ 

Exposure 

Controls Doses Most sensitive 

tumor  

site/type/sex 

TD50 

(mg/kg/d) 

Ref. 5* 

50/sex/ 

group 

B6C3F1 

mice 

 

2 year 

Feed 

 

50 2: 

0.5 and 1% 

Reduced 

after 21 wk 

to 0.15 and 

0.3%. 

M: 260:552. 

F: 281; 563 

mg/kg/d 

Urinary bladder  

/Male 

44.7 

Ref. 5 

50/sex/ 

group 

Fisher 

344 rats 

2 year 

Feed 

 

50 0.5 and 1% 

M: 198;396. 

F: 245;491 

mg/kg/d 

Urinary bladder  

/Male 

88.4 

*Carcinogenicity study selected for AI calculation.   

Studies listed are in CPDB (Ref. 12). 

 

 

p- TD50

 

 

  

 

 

AI  

AI  

 

p- CPDB NCI/NTP 5

TD50

AI  

 

AI  

 

NCI/NTP TD50

TD50 110 mg/kg/day 88.4 mg/kg/day TD50 69 mg/kg/day

44.7 mg/kg/day  
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AI  

 

AI = TD50/50,000 × 50 kg 

 

AI = 44.7 mg/kg/day/50,000 × 50 kg 

 

AI = 45 μg/day 
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CAS# 79-44-7  
 

 

 

 

 

DMCC in vitro in vivo

 

 

DMCC  

Salmonella typhimurium TA100 TA1535 TA1537 TA98

TA1538 1 2)  

 

In vivo 3  

 

 

IARC DMCC 2A

4  

 

6 12

DMCC DMCC

 

 

AI

 

 

1 ppm DMCC 1 6 5

5 55%

75% 5  

 

ICR/Ha Swiss i.p. DMCC

6 AI DMCC 2 mg 3

492 50 40 50 30

5 mg/ 1 427 50

36 50 3 i.p. DMCC 1 mg

1 450 30 14 30 9 30

8 50

1 i.p. 30 1 30 10
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Dimethylcarbamyl chloride – Details of carcinogenicity studies 
Study Animals/ 

dose group 

Duration/ 

Exposure 

Controls Doses Tumors 

observation 

TD50 

(mg/kg/d) 

Ref. 6* 

30 

female 

ICR/Ha 

Swiss mice 

64 weeks 

Once/wk 

Intra-

peritoneal 

30 1:  

1 mg  

5.71 mg/kg/d 

Injection site: 

malignant 

tumors/Female 

4.59 ˄˄˄ 

Ref. 5** 

99 

male Syrian 

golden 

hamsters 

Lifetime 

6 h/d,  

5 d/wk 

Inhalation 

50 sham 

treated 

200 

untreated 

1:  

1 ppm  

0.553 

mg/kg/d 

Squamous cell 

carcinoma of 

nasal cavity  

0.625 

Ref. 6 

50 

female 

ICR/Ha 

Swiss mice 

70 weeks 

3 times/wk 

Skin 

50 1:  

2 mg 

 

Skin: Papillomas  

and  carcinomas/ 

Female 

NA˄ 

Ref. 6 

50 

female 

ICR/Ha 

Swiss mice 

61 weeks 

Once/wk 

Subcutaneous 

50 1:  

5 mg  

Injection site: 

Fibrosarcomas;  

Squamous cell 

carcinomas/ 

Female 

NA˄ 

Ref. 7 

Male 

Sprague-

Dawley rats 

6 weeks 

6 h/d, 

5 d/wk 

Inhalation; 

examined at 

end of life 

Yes 1:  

1 ppm  

Nasal 

tumors/Male 

NA˄˄˄˄ 

Ref. 8 

30 - 50 

female 

ICR/Ha 

Swiss mice 

18-22 mo 

3 times/wk 

Skin 

Yes 2:  

2 and 4.3 mg  

 

Skin. 

Mainly skin 

squamous 

carcinoma/Fema

le 

NA˄ 

Ref. 8 

Female 

ICR/Ha 

Swiss mice 

18-22 mo 

Once/wk 

Subcutaneous 

Yes 1:  

4.3 mg  

Site of 

administration. 

Mainly sarcoma. 

Hemangioma, 

squamous 

carcinoma and 

papilloma also 

seen/Female 

NA˄˄ 

Ref. 8 

Female 

ICR/Ha 

Swiss mice 

12 mo;  

Once/wk 

Subcutaneous 

examined at 

end of life 

Yes 2:  

0.43  and 4.3 

mg  

 NA˄˄ 

Studies listed are in CPDB (Ref. 9) unless otherwise noted. 
*Carcinogenicity study selected for non-inhalation AI. 
**Carcinogenicity study selected for inhalation AI. 

NA= Not applicable 
˄Did not examine all tissues histologically.  Subcutaneous and skin painting studies are not included in 

CPDB as route with greater likelihood of whole body exposure is considered more valuable.  

˄˄Subcutaneous and skin painting studies are not included in CPDB as route with greater likelihood of 

whole body exposure is considered more valuable. 
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˄˄˄Histopathology only on tissues that appeared abnormal at autopsy. 
˄˄˄˄Examined only for nasal cancer.  Does not meet criteria for inclusion in CPDB of exposure for at least 

one fourth of the standard lifetime. 

 

  

 

 

AI  

DMCC

TD50

DMCC

AI  

 

Van 

Duuren 6 TD50 4.59 mg/kg/day

CPDB  

 

AI  

 

AI = TD50/50,000 × 50 kg 

 

AI = 4.59 mg/kg/day/50,000 × 50 kg 

 

AI = 5 mg/day 

 

AI 

 

AI  

 

DMCC TD50 0.625 

mg/kg/day  

 

AI = TD50/50,000 × 50 kg 

 

AI = 0.625 mg/kg/day/50,000 × 50 kg 

 

AI = 0.6 mg/day 
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CAS# 77-78-1  
 

 

US EPA 1983

DMS 1 7.4 μg 1.4 ppb 1  

 

 

DMS in vitro in vivo 2  

 

DMS  

Ames Salmonella 

typhimurium TA98 TA100 TA1535 TA1537 TA1538 3  

 

In vivo DMS DNA

4 DMS

4  

 

 

IARC DMS 2A

4  

 

DMS

DMS

DMS

4 DMS

DMS CPDB

DMS US EPA

5   
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DMS- Details of carcinogenicity studies 
Study Animals Duration/ 

Exposure 

Controls Doses Tumor 

observations 
TD50 

(mg/kg/d) 

Ref. 6 Golden 

hamsters, 

Wistar 

rats, and 

NMRI 

mice 
male and 

female   
(number 

not clearly 

specified) 

15 mo 
6 h/d,  
2 d/wk 

followed by 15 

mo observation 
period 
Inhalation 

Yes 2: 
0.5; 2.0 

ppm 

Tumors in lungs, 

thorax and nasal 

passages at both 

doses 

NA˄ 

Ref. 7 20-27 BD 

rats 
Sex not 

specified 

130 days 
1 h/d, 5 d/wk 
followed by 

643 day 

observation 

period 
Inhalation 

No 2: 
3; 10 ppm 

Squamous cell 

carcinoma in nasal 

epithelium at 3 

ppm. Squamous 

cell carcinomas in 

nasal epithelium 

and lympho-

sarcoma in the 

thorax with 

metastases to the 

lung at 10 ppm. 

NA˄˄ 
  

Ref. 8 8-17 BD 
Rats 
Sex not 

specified 

394 days 
The duration of 

the study was 

not reported but 

mean tumor 

induction time 

was 500 days 
Subcutaneous 

No 2: 
8; 16 

mg/kg/wk 

Injection-site 
sarcomas in 7/11 

at low dose and 

4/6 at high dose; 

occasional 

metastases to the 

lung. One hepatic 

carcinoma. 

NA˄˄˄ 

Ref. 7 15 BD 

Rats 
Sex not 

specified 

Up to 740 day 

evaluation 
Following 

single injection 
Subcutaneous 

No 1: 
50 mg/kg 

Local sarcomas of 

connective tissue 

in 7/15 rats;  

multiple 

metastases to the 

lungs in three 

cases 

NA˄˄˄ 

Ref. 7 12 BD rats 
Sex not 

specified 

800 days 
Once/wk 
Intravenous 

No 2:  
2; 4 mg/kg 

No tumors 

reported 
NA˄˄˄ 

Ref. 7 8 BD rats 

(pregnant 

females) 

1 year offspring 

observation 

following 
single dose, 

gestation day 

15 
Intravenous 

No 1: 
20 mg/kg 

4/59 offspring had 

malignant tumors 

of the nervous 

system while 2/59 

had malignant 

hepatic tumors. 

NA˄˄˄˄ 

Ref. 9 90 
female 

CBAX57

Bl/6 mice 

Duration not 

reported 
4 h/d, 5 d/wk 
Inhalation 

Not 

indicated 
3: 
0.4; 1; 20 

mg/m3 

Increase in lung 

adenomas at high 

dose 

NA* 

Ref. 10 20 ICR/Ha 475 days Not 1: No findings   NA** 
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Study Animals Duration/ 

Exposure 

Controls Doses Tumor 

observations 
TD50 

(mg/kg/d) 

Swiss 

mice¥  
3 times/wk 
Dermal 

indicated 0.1 mg 

Studies listed are in not in CPDB. 

NA = Not applicable 
˄ Control data not reported.  Tumor incidences not tabulated by species or dose. 
˄˄ Small group size. No concurrent control group.  One rat at high dose had a cerebellar tumor and two at 

low dose had nervous system tumors which are very rare and distant from exposure. 
˄˄˄ Small group size, no concurrent control group. 
˄˄˄˄ No concurrent control group. 

* Duration not reported 

** Limited number of animals.  Only one dose tested. Even when DMS was combined with tumor 

promoters no tumors were noted. 
¥ Sex not specified 

 

 

TD50

 

 

  

EU ECHA 11 DMS

ECHA 7

T25 25%

2

 

 

AI  

DMS

TD50

TD50

DMS TTC 1.5 µg/day  

 

AI = 1.5 μg/day 
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CAS# 75-00-3  

 

 

1 1  

 

 

in vitro in vivo IARC 1

 

 

 

Salmonella typhimurium TA100 TA1535 E. coli WP2uvrA

Ames 2 3 4  

CHO hprt  

 

In vivo 25,000 ppm 3

DNA UDS 5  

 

 

IARC 3 1  

 

1 6 5 100

NTP 6

19,000 ppm 3

1 15,000 ppm US EPA 7

 

 

Ethyl Chloride – Details of carcinogenicity studies 

Study Animals/ 

dose group 

Duration/ 

Exposure 

Controls Doses Most sensitive 

tumor site/sex 

TD50 

(mg/kg/d) 

Ref. 6, 7* 

50/sex/ 

group 

B6C3F1 

mice 

100 weeks 

6 h/d, 

5 d/wk 

Inhalation 

50 1: 

M: 10.4 

F: 12.4 

g/kg/d 

Uterus/Female 1810 

Ref. 6, 7 

50/sex/ 

group 

Fischer 344 

rats 

100 weeks  

6 h/d,  

5 d/wk 

Inhalation 

50 1: 

M: 2.01 

F: 2.88 

g/kg/d 

Negative  NA 

*Carcinogenicity study selected for AI calculation.  Studies listed are in CPDB (Ref. 8). 

NA = Not applicable 

 

 

Holder 7
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US EPA RfC 10 mg/m3 28,800 L/day

288 mg/day 9  

 

AI  

AI  

 

1

49 0 50 43

3

10  

 

NTP

1

TD50 CPDB 8 0 15,000 ppm

0 12.4 g/kg TD50 1810 mg/kg/day

 

 

AI = TD50/50,000 × 50 kg 

 

AI = 1810 mg/kg/day/50,000 × 50 kg 

 

AI = 1,810 mg/day 
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CAS# 556-52-5  

 

 

3-

-1, 2-

1

20 80 µg/day 1  

 

 

in vitro in vivo  

 

IARC 2 CCRIS 3

 

 

 

S9

Salmonella TA100 TA1535 TA98 TA97 TA1537

Ames  

S9 Escherichia coli

WP2uvrA/pKM101  

 

In vivo P16Ink4a/p19Arf

 

 

 

IARC 2A

2  

 

NTP 4 5 F344/N B6C3F1

1 0 37.5 75 mg/kg 1 0 25 50 

mg/kg 5 2 1 5

5/7 103/104

1 0 26.5 53.1 mg/kg/day

0 17.7 35.4 mg/kg/day  

 

 

 

NTP 2

p16Ink4a/p19Arf

6

2 5 7  
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Glycidol – Details of carcinogenicity studies  
Study Animals/ 

dose group 

Duration/ 

Exposure 

Controls Doses Most sensitive 

tumor 

site/sex 

TD50 

(mg/kg/d) 

Ref. 5* 

50/sex/ 

group  

F344/N 

rats 

2 years  

5 days/wk 

Oral gavage 

50 2 : 

26.5; 53.8 

mg/kg/d  

Mammary gland 

/Female 

4.15 

Ref. 5 

50/sex/ 

group  

B6C3F1 

mice 

2 years 

5 days/wk 

Oral gavage 

50 2:  

17.7; 35.4 

mg/kg/d 

Harderian gland 

/Female 

32.9  

Ref. 8 

12-20/sex/ 

group 

Syrian 

Golden 

Hamsters 

60 weeks 

Twice/wk 

Gavage 

Yes 1: 

 M: 15.8 

 F:  17.9 

mg/kg/d  

Spleen/Female 56.1˄ 

Ref. 9 

(**Cited in 

Ref. 2) 

20 

ICR/Ha 

Swiss mice 

520 days 

3 times/wk 

Skin Painting 

Yes 1: 

5%  

No Tumors NA˄ 

Studies listed are in CPDB (Ref. 10) unless otherwise noted. 
*Carcinogenicity study selected for AI calculation. 
**Not in CPDB. 

NA= Not applicable. 
˄Not a standard carcinogenicity design.  Only one dose, intermittent dosing, and small sample size (Ref. 7). 

 

 

TD50

 

 

  

US EPA WHO  ATSDR  

 

AI  

AI  

 

NTP F344/N

B6C3F1 2 5

TD50 4.15 mg/kg/day  

 

AI  

 

AI = TD50/50,000 × 50 kg 

 

AI =4.15 (mg/kg/day)/50,000 × 50 kg 

 

AI = 4 µg/day 
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CAS# 302-01-2  

 

  

1

2

3

1

4 1 5  

 

 

in vitro in vivo IARC

6  

 

 

Salmonella typhimurium TA1535 TA102 TA98

TA100 Escherichia coli WP2uvrA Ames  

tk hprt in vitro L5178Y  

 

In vivo 6 In vivo

DNA  

 

 

IARC 2B

6 US EPA B2

7  

 

CPDB 8 7 1

3 3 1

7 5  

 

9 10

TD50 11

 

 

CPDB 8 1 50

1 TD50

9 2

9 10

10 AI  
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Hydrazine – Details of carcinogenicity studies 
Study Animals/ 

dose group 

Duration/ 

Exposure 

Controls Doses Most sensitive 

tumor 

site/type/sex 

TD50 

(mg/kg/d) 

Ref. 9 

50/sex/ 

group 

Wistar rats  

Lifetime 

Drinking 

water 

50 3: 

M: 0.1; 1.5, 

2.5. 

F: 0.11, 0.57, 

2.86 mg/kg/d 

Liver/Female 

 

41.6 

Ref. 11* 

100/sex/ 

group  

F344 rats  

1 year with 

18 mo 

observation 

Inhalation 

150 4: 

M:1.37, 6.87, 

27.5, 137 

F: 1.96, 9.81, 

39.3, 196 µg/ 

/kg/d 

Nasal 

adenomatous 

polyps/Male 

0.194 

Ref. 12 

50/sex/ 

group 

Bor:NMRI, 

SPF-bred 

NMRI 

mice  

2 year 

Drinking 

water 

50 3: 

M: 0.33, 1.67, 

8.33. 

F: 0.4, 2.0, 

10.0 mg/kg/d 

Negative NA, 

negative 

study 

 

Ref. 11 

200 male 

Golden 

Syrian 

hamsters 

1 year with 

12 mo 

observation 

Inhalation 

Yes 3: 

0.02, 0.08, 

0.41 mg/kg/d 

Nasal 

adenomatous 

polyps/Male 

4.16 

Ref. 11 

400 female 

C57BL/6 

Mice 

 

1 year with 

15 mo 

observation 

Inhalation 

Yes 1: 

0.18 mg/kg/d 

Negative NA 

Ref. 13 

50/sex/ 

group 

Swiss mice  

Lifetime 

Drinking 

water 

Not 

concurrent 
1: 

~1.7-2 

mg/kg/d 

Lung/Male 

 

2.20¥ 

Ref. 14 

25 female 

Swiss mice 

40 weeks 

5 d/wk 

Gavage 

85 

Untreated 
1: 

~5 mg/kg/d 

Lung/Female 

 

5.67¥¥ 

 

Ref. 10**^ 

50/sex/ 

F344/DuCr

j rats 

Lifetime 

Drinking 

water 

Yes 3:  

M: 0.97, 1.84, 

3.86 

F:1.28, 2.50, 

5.35 

mg/kg/d  

Liver/Female  38.7 

Ref. 10^ 

50/sex 

Crj:BDF1 

mice 

Lifetime 

Drinking 

water 

 3: 

M: 1.44, 2.65, 

4.93 

F: 3.54, 6.80, 

11.45 

mg/kg/d 

Liver/Female  52.4 

Studies listed are in CPDB (Ref. 8). 
*Carcinogenicity study selected for inhalation AI calculation. 
**Carcinogenicity study selected for non-inhalation TD50 (see Note 2) and AI calculations. 

NA= Not applicable. 
¥ Excluded by US EPA (Ref. 7); no concurrent controls. Liver negative. 
¥¥ Animal survival affected. Liver negative. 
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^Not in CPDB 
 

 

In vivo DNA 15 16 17 18 19 20

DNA  

 

 

US EPA 7 mg/kg/day 3.0 mg/L

8.5 × 10-5 10 1 0.1 mg/L

50 kg 0.2 mg/day

21

25

7

9 10 17 22

US EPA  

 

US EPA 7 mg/kg/day 17 mg/m3

4.9 × 10-3 10 1 2 × 10-

3 mg/m3 20 m3/day

0.04 mg/day

1 6

5 1 18 7

US EPA Vernot 11

 

 

AI  

AI  

 

AI  

 

4 2

10  

 

AI US EPA

US 

EPA MacEwen 7 Vernot 11

TTC TD50

AI US EPA

1 18 11 TD50

AI 1

TD50 2 1

0.194 mg/kg/day  
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AI  

 

AI = TD50/50,000 × 50 kg 

 

AI = 38.7 mg/kg/day /50,000 × 50 kg 

 

AI = 39 μg/day 

 

AI  

 

AI = TD50/50,000 × 50 kg 

 

AI = 0.194 (mg/kg/day)/50,000 × 50 kg 

 

AI = 0.2 μg/day 
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CAS# 7722-84-1  
 

 

1 1 6.8 g 2

4%

2  

 

 

in vitro in vivo  

 

IARC 3 European Commission Joint Research Centre 4

 

 

 

Sallmonela typhimurium  TA96 TA97 SB1106p SB1106

SB1111 Escherichia coli WP2 

L5178Y hprt  

V79 hprt 6 1  

 

In vivo 1000 mg/kg

C57BL/6NCr1BR 200 1000 3000 6000 ppm 2

 

 

 

IARC 3

3  

 

0.1 0.4% 2 1 5

CPDB 6 1 50 2

p<0.005

5 CPDB

6 0.1% LOAEL

1 kg 1 167 mg/kg/day  

 

6 2

CPDB TD50

DeSesso 2 14 2

2 6 2 4

1 3 3 5 8 9

FDA Cancer Assessment Committee CAC

10  

 

Scientific Committee on Consumer Products

11

11 DeSesso 2
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6

FDA 10  

 

Hydrogen Peroxide – Details of oral carcinogenicity studies 
Study Animals/ 

dose group 
Duration/

Exposure 

Controls Doses Notes 

Ref. 5* 

48-51/sex/ group 

C57BL/6J mice 
100 weeks 

Drinking 

water 

Yes 2; 

0.1;  0.4% 

M: 167; 

667  

F: 200; 800 

mg/kg/d 

TD50 of 7.54 g/kg/d for female 

duodenal carcinoma 

Ref. 7 

29 mice 

C57BL/6J total 

male & female 

(additional 

groups sampled 

at intervals from 

7 to 630 days of 

treatment; or 10 

– 30 days after 

cessation of 

treatment at 140 

days) 

700 days 

Drinking 

water 

No 1: 

0.4%  

No tumors reported. Time-

dependent induction of 

erosions and nodules in 

stomach and nodules and 

plaques in duodenum. 

After a recovery period 

following 140 days of H2O2 

treatment, by 10 to 30 days 

without traeatment there were 

fewer mice with lesions. 

Ref. 8 

18 C3H/HeN 

mice 

total male & 

female  

6 mo 

Drinking 

water 

No 1: 

0.4% 

2 mice with duodenal tumors 

(11.1%) 

Ref. 8 

22 B6C3F1 

mice 

total male & 

female 

6 mo 

Drinking 

water 

No 1: 

0.4% 

7 mice with duodenal tumors 

(31.8%) 

Ref. 8 

21 C57BL/6N ¢ 

mice 

total male & 

female 

7 mo 

Drinking 

water 

No 1: 

0.4% 

21 mice with duodenal tumors 

(100%) 

Ref. 8 

24 C3HCb/s ¢ 

mice 

total male & 

female  

6 mo 

Drinking 

water 

No 0.4% only 22 mice with duodenal tumors 

(91.7%) 

Ref. 9 

21 female 

C3H/HeN mice 

6 mo 

Drinking 

water 

11 1: 

0.4% 

2 mice with duodenal tumors 

(9.5%). 

 None in controls 

Ref. 9 

22 female 

B6C3F1 

Mice 

6 mo 

Drinking 

water 

12 1: 

0.4% 

7 mice with duodenal tumors 

(31.8%) 

None in controls 

Ref. 9 

24 female 

C3HCb/s ¢ mice 

6 mo 

Drinking 

water 

28 1: 

0.4% 

22 mice with duodenal tumors 

(91.7%). 

None in controls 
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Study Animals/ 
dose group 

Duration/

Exposure 

Controls Doses Notes 

Ref. 12 

3 male rats 21 weeks 

Drinking 

water 

3 1: 

1.5% 

No tumorigenic effect 

observed 

Ref. 13 

Males and 

female rats 

(50/sex/group) 

2 years 

Drinking 

water 

Yes 2: 

0.3% 

0.6% 

No tumorigenic effect 

observed 

Ref. 14 

Hamsters, sex 

not reported 

(20/group) 

15 weeks 

and 6 mo 

Oral 

gavage (5 

d/wk) 

Yes 1: 

70 mg/kg/d 

No tumorigenic effect 

observed 

* Carcinogenicity study selected for PDE calculation; in CPDB (Ref. 6).  

All other studies are not in the CPDB but are summarized in Ref. 2 
¢  Catalase deficient 

 

 

ROS 4

ROS DNA

15 ROS

ROS  

 

DNA

ROS

16

17

1 2 16 DNA

DNA

in vitro

in vitro

11 in vivo

ROS  

 

EC 4

in vitro in vivo

 

 

  

European Cosmetic Regulation Annex III 18
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0.1% 18

6% EC SCCP 11 1 3 g

0.48 g 0.1%

3 mg

0.48 mg

4  

 

US FDA – 

3% GRAS 19  

 

1 PDE  

PDE 1

6.8 g 1% 68 mg/day 68,000 µg/day

ICH M7

0.5% 100 mg 500 µg
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Chloromethane, CAS# 74-87-3  

 

  

 

 

WHO 1 2.1 µg/m3 1.0 ppb

0.27 35 µg/m3 0.13 17 ppb 20 700 µg 1

1 20 m3

44 µg/L  

 

 

in vitro in vivo

WHO 1 US EPA 2

 

 

 

Ames Salmonella 

typhimurium TA100 TA1535 Escherichia coli WP2uvrA 

TK6  

 

In vivo WHO 1 in vivo

DNA

in vivo  

 

 

IARC 3

3 US EPA D

2   

 

2

1 4

B6C3F1 1,000 ppm

464 mg/m3 225 ppm

103 mg/m3 50 ppm 464 mg/m3 225 ppm 4

1000 ppm

F-344

 

 

p450 1 2

P-450 CYP CYP2E1

CYP2E1 20% 25% CD-1
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CYP2E1

P-450

CYP2E1

CYP2E1 2

CYP4A11

CYP4A11

P-450 CYP4F2 CYP3A

CYP4A

CYP2E1

P450

 

 

US EPA 2 WHO 1 GSH

GSH

GSH CYP2E1

P450

878 1310 mg/kg/day; 5

US EPA D

 

 

Methyl Chloride – Details of carcinogenicity studies (only inhalation studies available) 
Study Animals/ 

dose group 

Duration/ 

Exposure 

Controls Doses Most sensitive 

tumor site/sex 

TD50 

(mg/kg/d) 

Ref. 4 

(summariz

ed in Ref. 

1 and Ref. 

2)* 

120/sex/ group 

B6C3F1 mice 

 

24 mo 

6h/d, 

5d/wk 

Inhalation  

Yes 3:  

103; 464; 

2064 

mg/m3 

(50; 225; 

1000 

ppm) 

Kidney tumors 

in males only. 

No finding in 

females. 

 

1,360.7** 

Ref. 4 

(summariz

ed in Ref. 

1 and Ref. 

2) 

120/sex/ 

group Fisher 

344 rats 

 

24 mo 

6h/d, 

5d/wk 

Inhalation  

Yes 3:  

103; 464; 

2064 

mg/m3 

(50; 225; 

1000 

ppm)  

No findings in 

males and 

females 

NA  

Note:  Studies not listed in CPDB. 
*Carcinogenicity study selected for AI calculation. 
 **TD50 calculated based on carcinogenicity data (see Note 3). 

NA = Not applicable 

 

 

WHO 1 0.018 mg/m3 US EPA 2

0.09 mg/m3 CNS

 

 

AI  
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AI  

 

AI = TD50/50,000 × 50 kg 

 

AI = 1,360.7 mg/kg/day/50,000 × 50 kg 

 

AI = 1,361 μg/day 
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1 

 

1- -4- TD50 CPDB

1- -4-

1  

 

ppm Dose (mg/kg/day) Number of Positive 

Animals 

Total Number of 

Animals 

0 0 3 50 

50 1.9 6 50 

225 9.8 4 50 

1000 53.8 16 50 

 

TD50 2

3 : 

 
! " !#
1 " !# $= 1 " exp$("% · &) 

 

P D P0

β D

: 

 

ln '"[! " !#1 " !# " 1]* = $% · & 

 

β β = 0.0059302912

 

 

 
 

TD50  

 

0.5 = 1 " exp$("%$ · $+&,#) 
 

TD50   

y = 0.0059302912x

R² = 0.9353736173
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+&,# = 0.693
% $ 

 

TD50  0.693 / 0.0059302912 116.9 mg/kg/day  
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2 

 

TD50 CPDB

/ 1

 

 

ppm Dose (mg/kg/day) Number of Positive 

Animals 

Total Number of 

Animals 

0 0 1 50 

20 1.28 0 50 

40 2.50 3 50 

80 5.35 6 50 

 

TD50 2

3 : 

 
! " !#
1 " !# $= 1 " exp$("% · &) 

 

P D P0

β D

: 

 

ln '"[! " !#1 " !# " 1]* = $% · & 

 

β β = 0.0179164668

 

 

 
 

TD50  

 

0.5 = 1 " exp$("%$ · $+&,#) 
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% $ 

y = 0.0179164668x

R² = 0.7898920304
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TD50  0.693 / 0.0179164668 38.7 mg/kg/day  
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3 

 

TD50 CPDB

1 2 ppm  

 

ppm Dose (mg/kg/day)1 Number of Positive 

Animals 

Total Number of 

Animals 

0 0 0 67 

50 28 0 61 

225 127 2 57 

1000 566 22 86 
1. ppm to mg/kg/day conversion – X ppm x 50.5 g/mol (mol weight)/24.45 x 0.043 (breathing volume) x 6/24 

hours x 5/7 days / 0.028 kg (mouse weight) = dose mg/kg/day 

 

TD50 3

4 : 

 
! " !#
1 " !# $= 1 " exp$("% · &) 

 

P D P0

β D

: 

 

ln '"[! " !#1 " !# " 1]* = $% · & 

 

β β = 0.0005092936
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y = 0.0005092936x

R² = 0.9821098671
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+&,# = 0.693
% $ 

 

TD50  0.693 / 0.0005092936 1360.7 mg/kg/day  
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