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A Review on the Classification of Skin Toxicity Hazards Due to
Skin Contact with Chemical Substances

Buhyun Kwon' - Jihoon Jo - Dohee Lee

Occupational Safety & Health Research Institute, Korea Occupational Safety & Health Agency

ABSTRACT

Objectives: In this study, we analyze statistics on industrial accidents caused by chemical skin contact and provide skin toxicity
hazard information on the related domestic system and circulation volumes.

Methods and Results: We analyzed occupational fatalities and skin diseases caused by chemical leaks and contact from 2007 to
2016(10 years) and surveyed data on occupational skin diseases using the 2014 work environment survey data. The NIOSH Skin
Notation Profiles for 57 chemical substances, which are provided to prevent occupational skin diseases, were searched and hazard
information on skin contact with chemical substances was classified. In order to identify skin toxicity information among
domestically distributed and legally regulated substances and to investigate skin-toxic substances, MSDS basic data on 19,740
chemical substances provided on the homepage of Korea Occupational Safety & Health Agency were searched. Acute
toxicity(dermal) category 1-4 substances totaled 1,020, and the number of chemical substances classified as category 1 and 2
substances were 135 and 137, respectively. In the chemical substances prescribed by the Ministry of Employment and Labor, 173
substances were classified into acute toxicity(dermal) categories 1-4, 58 of which correspond to category 1 or 2.

Conclusions: Within the present range of industrial accidents, the proportion of skin diseases due to contact with chemicals is not
high. However, there is always a risk of occupational skin diseases due to increasing chemicals and due to the use of new
chemicals. It is hoped that this information will be used by workplace safety and health officials and health and safety experts to
prevent acute toxity(dermal) due to chemical skin contact.

Key words: acute toxicity(dermal), occupational skin diseases, skin corrosion/irritation
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Table 1. Occupational skin disease statistics by year(2008-2016)

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
No. occupational diseases 10,449 | 8,760 | 7,941 6,986 6,516 6,742 | 6,788 6,820 | 7,064 | 7,068
No. occupational skin 19 37 20 35 19 20 23 16 18 15
diseases(%) (0.18) | (0.42) | (0.25) | (0.50) | (0.29) | (0.30) | (0.34) | (0.23) | (0.25) | (0.21)
No. occupational skin diseases 9 22 11 18 15 11 10 10 9 11
with chemicals contact(%) (0.08) | (0.25) | (0.14) | (0.26) | (0.23) | (0.16) | (0.15) | (0.13) | (0.13) | (0.16)
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Figure 1. Status of diseases caused by contact with chemical
substances in school foodservice occupation(n=142)
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Table 2. Skin toxicity hazard classification of oven cleaner in school foodservice occupation

Chemical name CAS No. Skl?n(i:t(zll;rigron/ Sen:;e eiyrfitggg? & sensisti(zl:tioin toxicﬁ;}l];eermal
Citric acid 77-92-9 cat.1 cat.1 cat.1
Dodecylbenzenesulfonic acid 5776 ¢7 cat.2 cat.1 cat.1
solution
Sodium hydroxide 1310-73-2 cat.1 cat.1 cat.4
Malic acid 6915-15-7 cat.2 cat.2
Sodium carbonate 497-19-8 cat.1
Sodium 1?;2 Egllz;’e‘yethylene 9004-82-4 cat.2 cat.2
Sodium metasilicate 6834-92-0 cat.1 cat.1
Sodium edetate 64-02-8 cat.2
Potassium carbonate 584-08-7 cat.2 cat.2
Tetrapotassium EDTA 5964-35-2 cat.1 cat.1
Ethanolamine 141-43-5 cat.1 cat.1
Potassium hydroxide 1310-58-3 cat.1 cat.1
Adipic acid 124-04-9 cat.2
Diethylene glycol butyl ether 112-34-5 cat.2
1-Dodecanol 112-53-8 cat.1
Ethylene glycol butyl ether 111-76-2 cat.2 cat.2
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Table 3. NIOSH Skin Notation(SK)

Symbol of Skin Notation Meaning
SYS skin notation indicating the potential for systemic toxicity following exposure of the skin
SYS(FATAL) subnotation of SK: SYS indicating chemicals are highly or extremely toxic and may
SYS(FATAL) . . . . .
be potentially lethal or life-threatening following exposure of the skin
DIR skin notation indicating the potential for direct effects to the skin following contact with a chemical
DIR(IRR) DIR(IRR) subnotation of SK: DIR indicating the potential for a chemical to be a skin irritant following
exposure to the skin
DIR(COR) DIR(COR) subnotation of SK: DIR indicating the potential for a chemical to be corrosive following
exposure of the skin
SEN skin notation indicating the potential for immune-mediated reactions following exposure of the skin
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CEXE

Table 4. NIOSH's skin notation chemicals(57 kinds) and classification of substances under the Industrial Safety and Health Act of Korea

Name Cas No. KOREA OSHAct' NIOSH SK
1 1,3-Dichloropropene(1,3-D) 542-75-6 S6(skin) SYS, DIR(IRR), SEN
2 2-Butoxyethanol(BE) 111-76-2 S2, S4, S5, S6(skin) SYS, DIR(IRR)
3 2-Diethylaminoethanol 100-37-8 S2, S4, S6(skin) SYS, DIR(COR)
4 2-Ethoxyethanol(EE) 110-80-5 S2, S3, S4, S5, S6(skin)  SYS
5 2-Ethoxyethylacetate 111-15-9 S2, S3, S4, S5, S6(skin)  SYS
6  2-Mercaptobenzothiazole 149-30-4 SEN
7  Sodium 2-ercaptobenzothiazole 2492-26-4 DIR(COR), SEN
8  Zinc 2-mercaptobenzothiazole 155-04-4 S2 SEN
9  Acrylamide 1979-06-01 S2, S3, S4, S5, S6(skin)  SYS, DIR(IRR). SEN
10 Acrylicacid 1979-10-07 S2, S4, S6 SYS, DIR(COR)
11 Acrylonitrile 107-13-1 S2, S3, S4, S5, S6(skin)  SYS(FATAL), DIR(IRR), SEN
12 Aldrin 309-00-2 S1, S6(skin) SYS(FATAL)
13 Allylglycidylether 106-92-3 S2, S4, S6(skin) DIR(IRR), SEN
14 Aniline 62-53-3 S2, S4, S5, S6(skin) SYS, SEN
15  Azinphos-methyl 86-50-0 S6(skin) SYS(FATAL), SEN
16 Bisphenol A(BPA) 1980-05-07 SEN
17 Capatfol 2425-06-01 S1, Sé(skin) DIR(IRR), SEN
18 Chlordane & Technical Grade Chlordane 57-74-9;12789-03-6 S1, S6(skin) SYS
19  Dichlorvos 62-73-7 S6(skin) SYS, DIR(IRR), SEN
20 Dieldrin 60-57-1 S1, S6(skin) SYS(FATAL)
21 Dinitrobenzene(DNB) 25154-54-5 S6 SYS
22 m-Dinitrobenzene (m-DNB) 99-65-0 S6(skin) SYS
23 o-Dinitrobenzene (0o-DNB) 528-29-0 S6(skin) SYS
24  p-Dinitrobenzene (p-DNB) 100-25-4 S6(skin) SYS
25  Dinitro-o-cresol 534-52-1 S6(skin) SYS, DIR(IRR)
26  Dinitrotoluene 25321-14-6 S2, S3, S4, S5, S6(skin)  SYS, DIR(IRR)
27 24-Dinitrotoluene (2,4-DNT) 121-14-2 S2, S3, S4, S5 SYS, DIR(IRR)
28  2,6-Dinitrotoluene (2,6-DNT) 606-20-2 S2, S3, S4, S5 SYS, DIR(IRR)
29 Dioxathion 78-34-2 S6(skin) SYS(FATAL)
30 Endrin 72-20-8 S1, S6(skin) SYS(FATAL)
31 Epichlorohydrin 106-89-8 S2, S3, S4, S5, S6 SYS, DIR(COR), SEN
32 Ethylacrylate 140-88-5 S2, S4, S5 S6 SYS, DIR(COR), SEN
33 Ethyleneglycoldinitrate(EGDN) 628-96-6 S2, S4, S5, S6(skin) SYS
34 Ethyl-p-nitrophenylphenylphosphorothioate 2104-64-5 S6(skin) SYS(FATAL)
35 Formaldehyde/Formalin 50-00-0 S2, S3, S4, S5, S6 DIR(IRR), SEN
36 Glutaraldehyde 111-30-8 S2, S4, S5, S6 DIR(COR), SEN
37 Hydrazine 302-01-2 S2, S3, S4, S5, S6(skin)  SYS(FATAL), DIR(COR), SEN
38 Hydrogenfluoride/Hydrofluoricacid(HF) 7664-39-3 S2, S4, S5, S6(skin) SYS(FATAL), DIR(COR)
39 Isophoronediisocyanate 4098-71-9 S6(skin) DIR(IRR), SEN
40 Methylcellosolve 109-86-4 S2, S3, S4, S5, S6(skin)  SYS
41 MethylParathion 298-00-0 S1, S6(skin) SYS(FATAL)
42  Methylisocyanate 624-83-9 S6(skin) SYS, DIR(COR), SEN
43 Morpholine 110-91-8 S6(skin) SYS, DIR(COR)
44 Nicotine 1954-11-05 S6(skin) SYS, DIR(IRR), SEN
45 Nitrobenzene 98-95-3 S2, S4, S5, S6(skin) SYS
46  Nitroglycerin 55-63-0 S2, S4, S5, S6(skin) SYS(FATAL), DIR(IRR), SEN
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47 Nonane

111-84-2 S6 DIR(IRR)
48 Parathion 56-38-2 S1, S6(skin) SYS(FATAL)
49  p-Phenylenediamine 106-50-3 S6(skin) DIR(IRR), SEN
50 Phenol 108-95-2 S2, S3, S4, S5, S6(skin)  SYS(FATAL), DIR(COR)
51 Phenylhydrazine 100-63-0 S6(skin) SYS, DIR(IRR), SEN
52  Phorate 298-02-2 S6(skin) SYS(FATAL)
53 Phosdrin 7786-34-7 S6(skin) SYS(FATAL)
54 Propargylalcohol 107-19-7 S6(skin) SYS(FATAL)
55  Sodiumhydroxide(NaOH) 1310-73-2 S2, S4, S6 DIR(COR)
56 Tetraethyldithionopyrophosphate(TEDP) 3689-24-5 S6(skin) SYS(FATAL)
57 Tetraethylpyrophosphate(TEPP) 107-49-3 S6(skin) SYS(FATAL)

* Sl

chemical substances on prohibition of manufacturing, etc by Occupational Safety and Health Act Article 37

S2 : harmful substances requiring management by Local Rule on Occupational Safety and Health Standard Article 420
S3 : carcinogen substances by Local Rule on Occupational Safety and Health Standard Article 439
S4 : chemical substances on work environment monitoring by Enforcement Regulations of the Occupational Safety and Health Act

Article 93

S5 : chemical substances subject to special medical examination by Enforcement Regulations of the Occupational Safety and Health

Act Article 98

S6 : chemicals for which workplace exposure limits have been established by Ministry of Employment and Labor Notice No. 2018-24

S6(skin)

of Employment and Labor Notice No. 2018-24

: absorbent material through the skin as chemicals for which workplace exposure limits have been established by Ministry

Table 5. Hazard categories, label elements and acute toxicity estimate(ATE) for acute toxicity-Dermal in GHS classification

Category 1 Category 2 Category 3 Category 4 Category 5
Dermal
(me/ke bodyweight) 50 200 1000 2000 5000
Symbol Skull and Skull and Skull and Exclamation mark No symbol
crossbones crossbones crossbones
Signal . .
word Danger Danger Danger Warning Warning

Hazard-Dermal with skin

Fatal in contact

Fatal in contact

with skin

Toxic in contact

with skin

Harmful in contact May be Harmful in
with skin

contact with skin

%7 : United Nations, Globally Harmonized System of Classification and Labelling of Chemicals(GHS), ST/SG/AC 10/30/Rev6,

2015

Table 6. GHS Hazard classification of skin toxicity among the MSDS provided on KOSHA(n=19,740)

Acute toxicity-Dermal Skin corrosion/irritation Skin sensitizatiojn
category(GHS) cat.1 cat.2 cat.3 cat.4 cat.1 cat.2 cat.1
No. of chemical substances’ 135 137 417 331 792 3,520 1,197
>1,000 7 9 41 33 85 233 108
No. of chemical . > 500, <1,000 - 3 10 11 24 53 29
substances
(ton/yr) >100, <500 2 4 19 16 57 157 51
>10, <100 5 6 38 32 81 267 116
No. of chemical substances’ 28 30 71 44 90 180 116

" Hazard classification of skin toxicity among the MSDS provided on KOSHA

"2014 Chemical Statistics Survey(MoE, 2014)
*Exposure criteria for chemicals and physical factors(MoEL, 2018)
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Table 7. List of 58 chemicals hazard classification which has classified acute toxicity(dermal) cat.1 and cat.2

Name Cas No. Acute toxicity(Dermal)

Skin
Corr./Irri.

log

Kow MW Uses

Skin sens.

75-86-5 cat.] |Dermal: LD50 16 mg/kg cat.2
Rabbit (OECD Guideline
402)

% ECHA

Acetone cyanohydrin

Classificatio | -0.03 85.1
n not possible

In organic synthesis as starting material for
acetophenone, alpha-naphthaleneacetic acid,
thiamine, acetamidine. To remove tars, phenols,
& coloring matter from petroleum hydrocarbons
which are not soluble in acetonitrile. To extract
fatty acids from fish liver oils & other animals
& vegetable oils. Can be used to recrystallize
steroids. As an indifferent medium in
physicochemical investigations. Wherever a
polar solvent having a rather high dielectric
constant is required. As medium for promoting
reactions involving ionization. As a solvent in
non-aqueous titrations. As a nonaqueous solvent
for inorganic salts.

bis-(Chloromethyl)
ether (mL/kg)
# ChemlIDplus

542-88-1 cat.] |Dermal: LD50 0.28 Rabbit|Classificatio |Classificatio | 1.05 | 114.96 |Solvent for dyestuffs, oils, gums, resins, waxes,
n not possible|n not possible

nitrocellulose, and ethylcellulose, organic
synthesis, froth flotation, brake fluids.

Cyanides, as CN
Rabbit (rabbit
male=22.33mg/kg)

151-50-8 cat.] |Dermal: LD50 14.29 mg/kg |Classificatio |Classificatio 65.11 [Solvent for dyestuffs, oils, gums, resins, waxes,
n not possible|n not possible

nitrocellulose, and ethylcellulose, organic
synthesis, froth flotation, brake fluids.

# ECHA
Demeton(Inhalabable 8065-48-3 | cat.l |Dermal: LD50 8.2 mgkg Rat|Classificatio |cat.1 3.21 | 516.68 |Acaricide, insecticide.
fraction and vapor) ¥ ACGIH n not possible

141-66-2 cat.l |Dermal: LD50 42 mg/kg
Rabbit (rabbit, LD50,
225mg/kg, HSDB, NITE)

Dicrotophos(Inhalable
fraction and vapor)

Classificatio |Classificatio | -0.49 | 237.19 |Solvent for dyestuffs, oils, gums, resins, waxes,
n not possible|n not possible

nitrocellulose, and ethylcellulose, organic
synthesis, froth flotation, brake fluids.

HSDB, NITE

Diethylene triamine 111-40-0 cat.] |Dermal: LD50 > 1.09 mg/kg|cat.2 cat.1 -1.3 | 103.17 |Solvent for dyestuffs, oils, gums, resins, waxes,
Rabbit nitrocellulose, and ethylcellulose, organic
# ECHA synthesis, froth flotation, brake fluids.

Disulfoton (Inhalable
fraction and vapor)

298-04-4 cat.] |Dermal: LD50 7.3 mg’kg |cat.2
Rabbit (rat, LD50, 6mg/kg,
HSDB) #* NITE

Not 5.48 | 274.41 [Solvent for dyestuffs, oils, gums, resins, waxes,
classified nitrocellulose, and ethylcellulose, organic
synthesis, froth flotation, brake fluids.
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Name Cas No Acute toxicity(Dermal) Skin Skin sens log MW Uses
i Y Corr./Irri. " | Kow
Endrin 72-20-8 cat.l |Dermal: LD50 18 mg/kg Rat|Not Classificatio | 5.2 380.9 [Manufacture of fumigants.
# HSDB classified n not possible
Ethylenimine 151-56-4 cat.l |Dermal: LD50 12.45 mg/kg |cat.1 Classificatio | -0.36 | 43.08 [Solvent for dyestuffs, oils, gums, resins, waxes,
Rabbit n not possible nitrocellulose, and ethylcellulose, organic
¥ ECHA synthesis, froth flotation, brake fluids.
Fensulfothion(Inhalabl | 115-90-2 cat.] |Dermal: LD50 3 mg/kg Rabbit|cat.2 Classificatio | 2.23 | 308.36 [Solvent for dyestuffs, oils, gums, resins, waxes,
e fraction and vapor) # ChemlIDplus n not possible nitrocellulose, and ethylcellulose, organic
synthesis, froth flotation, brake fluids.
Hydrogen cyanide 74-90-8 cat.] |Dermal: LD50 2.34 ~ 6.89|Classificatio |Classificatio | -0.25 | 27.03 |Manufacture of fumigants.
ng’kg Rabbit n not possible|n not possible
# ECHA
Hydrogen fluoride, as F| 7664-39-3 cat.l |Dermal: LD50 < 50 mg/kg |cat.1 Classificatio 0 20.01 |Acaricide, insecticide.
Rabbit ¥ ECHA Registered n not possible
substances
Mevinphos(Inhalable 7786-34-7 | cat.l |Dermal: LD50 4.7 mg/kg |Classificatio |Classificatio | 0.13 | 224.16 |Acaricide, insecticide.
fraction and vapor) Rabbit n not possible(n not possible
# ChemlIDplus
Nicotine 54-11-5 cat.l |Dermal: LD50 70.4 mg/kg |cat.2 Not 1.17 162.2 |Laboratory chemicals, Synthesis of substances,
Rabbit (OECD TG 402, classified Naturally-occuring isomer, Nicotine agonist,
GLP) Insecticide(Now rare), anthelmintics for
# ECHA animals, Drugs used in nicotine dependence,
tobacco products
Parathion(Inhalable 56-38-2 cat.] |Dermal: LD50 6.8 mg/kg Rat|Not Classificatio | 3.8 291.3 |Laboratory chemicals, Synthesis of substances,
fraction and vapor) (NLM) classified n not possible Insecticide, Anthelmintics
Phorate(Inhalable 298-02-2 cat.] |Dermal: LD50 3.8 mg’kg |Classificatio |Classificatio | 3.56 | 260.34 |Solvent for dyestuffs, oils, gums, resins, waxes,
fraction and vapor) Rabbit (rat, LD50, 2.5mg/kg, [n not possible|n not possible nitrocellulose, and ethylcellulose, organic
HSDB, ChemlIDplus) 3 synthesis, froth flotation, brake fluids.
NITE
Phosdrin 7786-34-7 cat.] |Dermal: LD50 4.7 mg/kg |Classificatio |Classificatio | 0.13 | 224.16 |Acaricide, insecticide.
Rabbit * ChemIDplus n not possible|n not possible
Phosphorus(yellow) 12185-10-3 | cat.l |Dermal: LD50 29 mg/kg Rat|Not Not 0 123.88 |Textile dye for wool, nylon, silk.
¥ NITE classified classified
Potassium cyanide 151-50-8 cat.] |Dermal: LD50 14.29 mg/kg |Classificatio |Classificatio 65.11 [Solvent for dyestuffs, oils, gums, resins, waxes,
Rabbit n not possible(n not possible nitrocellulose, and ethylcellulose, organic
(rabbitmale=22.33mg/kg) synthesis, froth flotation, brake fluids.
# ECHA
Sodium azide 26628-22-8 | cat.l |Dermal: LD50 20 mg/kg cat.1 Classificatio 65.01 |[Textile dye for wool, nylon, silk.
Rabbit n not possible
# HSDB
Sodium cyanide 143-33-9 cat.l |Dermal: LD50 7.35 mg/kg |[Classificatio |Classificatio | -0.25 49 Solvent for dyestuffs, oils, gums, resins, waxes,
Rabbit n not possible|n not possible nitrocellulose, and ethylcellulose, organic
(rabbitmale=14.63mg/kg) synthesis, froth flotation, brake fluids.
# ECHA
Sodium fluoroacetate 62-74-8 cat.l |Dermal: LD50 48 mg/kg Rat|Not Classificatio | -3.78 | 100.02 |Laboratory chemicals, Synthesis of substances,
¥ HSDB classified n not possible Rodenticide, Insecticide
Strychnine 57-24-9 cat.] |Dermal: LD50 1.2 mg/kg Rat|Classificatio |Classificatio | -1.93 | 334.4 |Laboratory chemicals, Synthesis of substances,
(NLM) n not possible|n not possible Insecticide, Pesticide, Rodenticide
# NCIS
Sulfotep(Inhalable 3689-24-5 | cat.l |Dermal: LD50 65 mg/kg  |Not Classificatio | 3.99 | 322.32 [Acaricide, insecticide.
fraction and vapor) Rabbit (rabbit, LD50, classified n not possible
20mg/kg, ChemIDplus)
# ChemlIDplus
Systox 8065-48-3 cat.1 |Dermal: LD50 8.2 mg/kg Rat|Classificatio |cat.1 3.21 | 516.68 |Acaricide, insecticide.
# ACGIH n not possible
TEDP 3689-24-5 cat.l |Dermal: LD50 65 mg/kg Not Classificatio | 3.99 | 322.32 |Acaricide, insecticide.
Rabbit (rabbit, LD50, classified n not possible
20mg/kg, ChemIDplus)
# ChemlIDplus
Tetraethyl 107-49-3 cat.l |Dermal: LD50 2.4 mgkg |cat.2 Classificatio | 2.94 | 290.1 [Source of furfuryl alcohol, tetrahydrofurfuryl
pyrophosphate (TEPP) Rabbit n not possible alcohol, furan, tetrahydrofuran,
(Inhalable fraction and ¥ HSDB, ChemIDplus poly(oxytetramethylene) glycol and a variety
vapor) of synthetic resins, for the extractive distillation
of butadiene and other c4 hydrocarbons for
the manufacture of synthetic rubber, and for
the production of light-colored wood resins.
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Name Cas No Acute toxicity(Dermal) Skin Skin sens log MW Uses
Corr./Irri. " | Kow
Tetramethylammonium|  75-59-2 cat.] |Dermal: LD50 12.5 ~ 50 |cat.1 Classificatio | -2.47 | 91.15 [In organic synthesis as starting material for
hydroxide ng’kg Rat (OECD TG 402, n not possible acetophenone, alpha-naphthaleneacetic acid,

GLP) thiamine, acetamidine. To remove tars, phenols,

% ECHA & coloring matter from petroleum hydrocarbons
which are not soluble in acetonitrile. To extract
fatty acids from fish liver oils & other animals &
vegetable oils. Can be used to recrystallize steroids.
As an indifferent medium in physicochemical
investigations. Wherever a polar solvent having
a rather high dielectric constant is required. As
medium for promoting reactions involving
ionization. As a solvent in non-aqueous titrations.
As a nonaqueous solvent for inorganic salts.

Acrolein 107-02-8 cat.2 |Dermal: LD50 164 mg/kg |cat.l Classificatio | -0.01 | 56.06 [Source of furfuryl alcohol, tetrahydrofurfuryl

Rabbit n not possible alcohol, furan, tetrahydrofuran,

¥ EU RAR poly(oxytetramethylene) glycol and a variety
of synthetic resins, for the extractive distillation
of butadiene and other c4 hydrocarbons for
the manufacture of synthetic rubber, and for
the production of light-colored wood resins.

Acrylonitrile 107-13-1 cat.2 |Dermal: LD50 > 200 mg/kg|cat.2 cat.1 0.25 | 53.06 |Source of furfuryl alcohol, tetrahydrofurfuryl

Rabbit alcohol, furan, tetrahydrofuran,

¥ ECHA poly(oxytetramethylene) glycol and a variety
of synthetic resins, for the extractive distillation
of butadiene and other c4 hydrocarbons for
the manufacture of synthetic rubber, and for
the production of light-colored wood resins.

Aldrin(Inhalable 309-00-2 cat.2 |Dermal: LD50 98 mg/kg Not Not 6.5 | 364.91 |Solvent for dyestuffs, oils, gums, resins, waxes,
fraction and vapor) Rabbit (rabbit, LD50, classified classified nitrocellulose, and ethylcellulose, organic
150mg/kg, HSDB, NITE) synthesis, froth flotation, brake fluids.

HSDB, NITE

Allyl alcohol 107-18-6 cat.2 |Dermal: LD50 89 mgkg |cat.2 Not 0.17 | 58.079 |Source of furfuryl alcohol, tetrahydrofurfuryl

Rabbit (male, OECD classified alcohol, furan, tetrahydrofuran,

Guideline 402 ) poly(oxytetramethylene) glycol and a variety

% ECHA of synthetic resins, for the extractive distillation
of butadiene and other c4 hydrocarbons for
the manufacture of synthetic rubber, and for
the production of light-colored wood resins.

Carbofuran(Inhalable 1563-66-2 cat.2 |Dermal: LD50 120 mg’kg |[Classificatio |Not 2.32 221 |Solvent for dyestuffs, oils, gums, resins, waxes,

fraction and vapor) Rabbit (rabbit, LD50, n not possible | classified nitrocellulose, and ethylcellulose, organic
885mg/kg, NCIS) * HSDB synthesis, froth flotation, brake fluids.

Chloroacetaldehyde 107-20-0 cat.2 |Dermal: LD50 140 mg/kg |cat.l Not 0.37 78.5 |Source of furfuryl alcohol, tetrahydrofurfuryl

Rabbit (OECD Guideline classified alcohol, furan, tetrahydrofuran,

402) poly(oxytetramethylene) glycol and a variety

% ECHA of synthetic resins, for the extractive distillation
of butadiene and other c4 hydrocarbons for
the manufacture of synthetic rubber, and for
the production of light-colored wood resins.

2-Chloroethanol 107-07-3 cat.2 |Dermal: LD50 68 mg’kg  |Not Not 0.03 | 80.51 |Source of furfuryl alcohol, tetrahydrofurfuryl

Rabbit (OECD TG 402) * |classified classified alcohol, furan, tetrahydrofuran,

ECHA poly(oxytetramethylene) glycol and a variety
of synthetic resins, for the extractive distillation
of butadiene and other c4 hydrocarbons for
the manufacture of synthetic rubber, and for
the production of light-colored wood resins.

5-Chloro-2-methyl-3 55965-84-9 | cat2 |Dermal: LD50 200 mgkg |cat.1 cat.1 2.52 Leather dye, silk, paper beater dye, dyeing

(2H)-isothiazolone, Rabbit # EU SCCS * US cellulose, wool.

mixed with EPA inhalation: mist LC50

2-methyl-3(2H)-isothia 0.33 mg/ / Rat

zolone (Inhalable # US EPA

fraction)

Crotonaldehyde 4170-30-3 | cat.2 |Dermal: LD50 26 mg/kg cat.2 Not 0.6 70.09 [Acaricide, insecticide.
Mouse ¥ ECHA classified

Dichlorvos(Inhalable 62-73-7 cat.2 |Dermal: LD50 70.4 mg/kg Rat|Not cat.1 1.43 | 220.98 |Laboratory chemicals, Synthesis of substances,

fraction and vapor) ¥ HSDB classified Insecticide

Dinitro-o-cresol 534-52-1 cat.2 |Dermal: LD50 200 mg/kg |cat.2 cat.1 2.56 | 198.1 |Solvent for dyestuffs, oils, gums, resins, waxes,
Rabbit nitrocellulose, and ethylcellulose, organic
# ChemlIDplus synthesis, froth flotation, brake fluids.
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Name Cas No. Acute toxicity(Dermal) . | Skin sens. MW Uses
Corr./Irri. Kow
Dioxathion(Inhalable 78-34-2 cat.2 |Dermal: LD50 85 mg/kg Classificatio |Classificatio 3 456.5 |In organic synthesis as starting material for
fraction and vapor) Guinea pig (rat, LD50, n not possible|n not possible acetophenone, alpha-naphthaleneacetic acid,
63mg/kg) thiamine, acetamidine. To remove tars,

# ChemlIDplus phenols, & coloring matter from petroleum
hydrocarbons which are not soluble in
acetonitrile. To extract fatty acids from fish
liver oils & other animals & vegetable oils.
Can be used to recrystallize steroids. As an
indifferent medium in physicochemical
investigations. Wherever a polar solvent
having a rather high dielectric constant is
required. As medium for promoting reactions
involving ionization. As a solvent in
non-aqueous titrations. As a nonaqueous
solvent for inorganic salts.

EPN(Inhalable fraction)| 2104-64-5 cat.2 |Dermal: LD50 25 mg/kg Not Not 4.78 323.3 [Solvent for dyestuffs, oils, gums, resins, waxes,

Rabbit classified classified nitrocellulose, and ethylcellulose, organic

¥ HSDB synthesis, froth flotation, brake fluids.

Ethion(Inhalable 563-12-2 cat.2 |Dermal: LD50 915 mg/kg |Classificatio |Classificatio | 5.073 | 384.5 |Solvent for dyestuffs, oils, gums, resins, waxes,
fraction and vapor) Mouse (rat, LD50, 62mg/kg,|n not possible|n not possible nitrocellulose, and ethylcellulose, organic

ChemIDplus) synthesis, froth flotation, brake fluids.

# ChemlIDplus

Ethylene chlorohydrin | 107-07-3 cat.2 |Dermal: LD50 68 mg/kg Not Not 0.03 | 80.51 |[Source of furfuryl alcohol, tetrahydrofurfuryl

Rabbit (OECD TG 402) |classified classified alcohol, furan, tetrahydrofuran,

# ECHA poly(oxytetramethylene) glycol and a variety
of synthetic resins, for the extractive distillation
of butadiene and other c4 hydrocarbons for
the manufacture of synthetic rubber, and for
the production of light-colored wood resins.

Fenamiphos(Inhalable | 22224-92-6 | cat.2 |Dermal: LD50 > 80 mgkg Rat|Not Not 3.44 | 303.39 |Textile dye for wool, nylon, silk.

fraction and vapor) ¥ HSDB classified classified

Fonofos(Inhalable 944-22-9 cat.2 |Dermal: LD50 147 mgkg |Not Classificatio | 3.94 | 246.3 |[Solvent for dyestuffs, oils, gums, resins, waxes,

fraction and vapor) Rabbit (ACGIH, 2001 classified n not possible nitrocellulose, and ethylcellulose, organic
rabbit, LD50,25mg/kg, synthesis, froth flotation, brake fluids.

HSDB) * HSDB

Heptachlor & 76-44-8 cat.2 |Dermal: LDLo 116 mg’kg |Not Classificatio | 6.1 373.3 |In organic synthesis as starting material for

Heptachlor epoxide Mouse (hamster, LD50, classified n not possible acetophenone, alpha-naphthaleneacetic acid,
100mg/kg, rabbit, LD50, thiamine, acetamidine. To remove tars, phenols,
500mg/kg, rat, LD50, & coloring matter from petroleum hydrocarbons
119mg/kg) which are not soluble in acetonitrile. To extract

# ChemlIDplus fatty acids from fish liver oils & other animals
& vegetable oils. Can be used to recrystallize
steroids. As an indifferent medium in
physicochemical investigations. Wherever a
polar solvent having a rather high dielectric
constant is required. As medium for promoting
reactions involving ionization. As a solvent in
non-aqueous titrations. As a nonaqueous solvent
for inorganic salts.

Hexachlorocyclopenta 77-47-4 cat.2 |Dermal: LD50 < 200 mg/kg|cat.2 cat.1 5.04 | 272.7 |In organic synthesis as starting material for
diene Guinea pig (rat, LD50, 2000 acetophenone, alpha-naphthaleneacetic acid,

- 3200mg/kg ) thiamine, acetamidine. To remove tars, phenols,

¥ EU RAR & coloring matter from petroleum hydrocarbons
which are not soluble in acetonitrile. To extract
fatty acids from fish liver oils & other animals
& vegetable oils. Can be used to recrystallize
steroids. As an indifferent medium in
physicochemical investigations. Wherever a
polar solvent having a rather high dielectric
constant is required. As medium for promoting
reactions involving ionization. As a solvent in
non-aqueous titrations. As a nonaqueous solvent
for inorganic salts.

2-Hydroxypropyl 999-61-1 cat.2 |Dermal: LD50 170 ~ 250 |cat.] cat.1 0.35 | 130.2 |Solvent for dyestuffs, oils, gums, resins, waxes,
acrylate ng’kg Guinea pig nitrocellulose, and ethylcellulose, organic

% HSDB synthesis, froth flotation, brake fluids.

Iron pentacarbonyl, 13463-40-6 | cat.2 |Dermal: LD50 56 ~ 170 mgkg|Not Classificatio 3 195.9 |Textile dye for wool, nylon, silk.
as Fe Rabbit (GLP) classified n not possible

# ECHA
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Name Cas No Acute toxicity(Dermal) . | Skin sens. MW Uses
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Methyl hydrazine 60-34-4 cat.2 |Dermal: LD50 95 mg/kg cat.2 Classificatio | -1.05 46.1 |Laboratory chemicals, Synthesis of substances,
Rabbit n not possible the synthesis of Antibiotic ceftriaxone , R&D
% NLM, ChemIDPlus
Methyl parathion 298-00-0 cat.2 |Dermal: LDO 67 mg/kg Rabbit|Classificatio |Not 2.86 | 263.2 |Solvent for dyestuffs, oils, gums, resins, waxes,
(Inhalable fraction # ChemlIDplus n not possible| classified nitrocellulose, and ethylcellulose, organic
and vapor) synthesis, froth flotation, brake fluids.
Azinphos-methyl 86-50-0 cat.2 |Dermal: LD50 90 mg/kg  |Not cat.1 2.75 | 317.3 |In organic synthesis as starting material for
(Inhalable fraction Rabbit (rat, LD50, classified acetophenone, alpha-naphthaleneacetic acid,
and vapor) 220mg/kg, HSDB mouse, thiamine, acetamidine. To remove tars, phenols,

LD50, 65mg/kg, HSDB) & coloring matter from petroleum hydrocarbons

# NITE which are not soluble in acetonitrile. To extract
fatty acids from fish liver oils & other animals
& vegetable oils. Can be used to recrystallize
steroids. As an indifferent medium in
physicochemical investigations. Wherever a
polar solvent having a rather high dielectric
constant is required. As medium for promoting
reactions involving ionization. As a solvent in
non-aqueous titrations. As a nonaqueous solvent
for inorganic salts.

Monocrotophos(Inhala | 6923-22-4 | cat.2 |Dermal: LD50 270 mg/kg [Not Not -0.2 | 223.17 |Acaricide, insecticide.
ble fraction and vapor) Guinea pig ¥ ChemlIDplus|classified classified
Phenyl hydrazine 100-63-0 cat.2 |Dermal: LD50 90 mg’kg |cat.2 cat.1 1.25 | 108.1 |Source of furfuryl alcohol, tetrahydrofurfuryl

Guinea pig alcohol, furan, tetrahydrofuran,

* HSDB poly(oxytetramethylene) glycol and a variety
of synthetic resins, for the extractive distillation
of butadiene and other c4 hydrocarbons for
the manufacture of synthetic rubber, and for
the production of light-colored wood resins.

Phenyl mercaptan 108-98-5 cat.2 |Dermal: LD50 300 mg/kg |cat.2 Classificatio | 2.52 | 110.17 |Use is as a solvent, generally for fats, waxes,

Rabbit (rabbit, LD50, n not possible or resins, or as an intermediate in the synthesis

134mg/kg, ChemIDplus) of other compounds.

HSDB

Propylene imine 75-55-8 cat.2 |Dermal: LD50 43 mg/kg cat.2 Classificatio | 0.13 | 57.11 [In organic synthesis as starting material for

Guinea pig n not possible acetophenone, alpha-naphthaleneacetic acid,

% HSDB thiamine, acetamidine. To remove tars, phenols,
& coloring matter from petroleum hydrocarbons
which are not soluble in acetonitrile. To extract
fatty acids from fish liver oils & other animals
& vegetable oils. Can be used to recrystallize
steroids. As an indifferent medium in
physicochemical investigations. Wherever a
polar solvent having a rather high dielectric
constant is required. As medium for promoting
reactions involving ionization. As a solvent in
non-aqueous titrations. As a nonaqueous solvent
for inorganic salts.

Vinyl cyanide 107-13-1 cat.2 |Dermal: LD50 > 200 mg/kg|cat.2 cat.1 0.25 | 53.06 |[Source of furfuryl alcohol, tetrahydrofurfuryl

Rabbit alcohol, furan, tetrahydrofuran,

# ECHA poly(oxytetramethylene) glycol and a variety
of synthetic resins, for the extractive distillation
of butadiene and other c4 hydrocarbons for
the manufacture of synthetic rubber, and for
the production of light-colored wood resins.

Warfarin 81-81-2 cat.2 |Dermal: LD50 1400 ng/kg |Not Classificatio | 2.7 | 308.33 [In organic synthesis as starting material for
(Inhalable fraction) Rabbit (rat, LD50, 40mg/kg, |classified n not possible acetophenone, alpha-naphthaleneacetic acid,
GLP, ECHA) thiamine, acetamidine. To remove tars,
¥ HSDB phenols, & coloring matter from petroleum

hydrocarbons which are not soluble in
acetonitrile. To extract fatty acids from fish
liver oils & other animals & vegetable oils.
Can be used to recrystallize steroids. As an
indifferent medium in physicochemical
investigations. Wherever a polar solvent
having a rather high dielectric constant is
required. As medium for promoting reactions
involving ionization. As a solvent in
non-aqueous titrations. As a nonaqueous
solvent for inorganic salts.
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