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Hazard Investigation of Cosmetic Ingredients in Korea

Hyeyoung Choi - Sangjun Choi' - Yunkyung Park' - Inja Choi’

Wonjin Institute for Occupational and Environmental Health
'Department of Occupational Health, Daegu Catholic University

ABSTRACT

Obijective: The purpose of this study was to investigate the hazards of cosmetic ingredients in Korea.

Methods: An Excel database of cosmetic ingredients was developed on a website(Korea Cosmetic Ingredient Dictionary) and
used for a hazard assessment based on Tox-free, a database containing toxic information such as on carcinogens, mutagens or
reproductive toxicants(CMRs) and endocrine disrupting chemicals(EDCs), as well as other regulated chemicals in Korea.

Results: A total of 16,605 chemicals were registered with the cosmetic ingredient dictionary and 308 of them were identified as
either CMRs or EDCs. CMRs included formaldehyde and nickel gluconate, and EDCs included parabens, benzophenon, styrene,
and toluene. Reproductive toxicants such as xylene, zinc chloride, toluene, and formaldehyde were regulated by the Occupational
Safety and Health Act and the Act on the Registration and Evaluation, etc. of Chemical Substances(the Chemical Control Act).
Conclusions: Regulations on cosmetics components should be strengthened, and the right to know about cosmetics containing
hazardous chemicals should be guaranteed.

Key words: CMR, cosmetics ingredients, EDCs, hazard
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Table 1. Hazard classification criteria

Hazard Reference” Classification

Carcinogenic IARC Group 1, Group 2A, Group 2B
ACGIH Al, A2, A3
EPA IRIS A, Bl, B2, C
EU CLP Category 1A, Category 1B, Category 2
NTP Kt , R¥
MoEL 1A, 1B, 2

Mutagenic EU CLP Category 1A, Category 1B, Category 2
MoEL 1A, 1B, 2

Reproductive toxicants EU CLP Category 1A, Category 1B, Category 2
MoEL 1A, 1B, 2
Choi et al., 2017 1A, 1B, 2

Endocrine disrupting chemicals EU EDC Category 1

Reference: IARC: International Agency for Research on Cancer; ACGIH: American Conference of Governmental Industrial

Hygienists; EPA IRIS: United States Environmental Protection Agency, Integrated Risk Information System; EU CLP:
European Union, the Classification, Labeling and Packaging of substances and mixtures Regulation; NTP: National
Toxicology Program: 14th Report on Carcinogens; MoEL: Ministry of Employment and Labor; EU EDC: European Union,

Endocrine disrupting chemicals.
" K: Known to be a human carcinogen.
fR: Reasonably anticipated to be a human carcinogen.
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22 3-benzylidene camphor,
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deltamethrin, diethyl phthalate, ethylhexyl methoxycinnamate,
parabens(butyl-, ethyl, methyl-, propyl-), resorcinol, styrene
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Table 2. Hazard assessment of chemicals registered in Cosmetic Ingredients Dictionary

Hazard(Number of chemicals) Reference* Classification Number of chemical
Carcinogene(54) IARC Group 1 7
Group 2A 1
Group 2B 18
ACGIH Al 1
A2 4
A3 11
EPA IRIS Bl 1
B2 1
C 3
EU CLP Caterory 1A 2
Caterory 1B 11
Caterory 2 7
NTP Group K 6
Group R 6
MoEL 1A 5
1B 2
2 13
Mutagene(57) EU CLP Caterory 1B 7
Caterory 2 5
MOEL 1B 2
2 1
Reproductive toxicants(12) EU CLP Caterory 1B 8
MoEL 1B 2
2 2
Choi et al.,, 2017 1B 10
2 47
Sub total 102
Endocrine disrupting chemicals(16) EU EDC Category 1 16
Total 114

Reference: IARC: International Agency for Research on Cancer; ACGIH: American Conference of Governmental Industrial

Hygienists; EPA IRIS: United States Environmental Protection Agency, Integrated Risk Information System; EU CLP:

European Union, the Classification, Labeling and Packaging of substances and mixtures Regulation; NTP:

National

Toxicology Program: 14th Report on Carcinogens; MoEL: Ministry of Employment and Labor; EU EDC: European Union,

Endocrine disrupting chemicals.
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Table 3. Chemicals regulated by the Ministry of Labor and Employment or the Ministry of Environment

Act Classification Number of chemicals
Occupational Safety and Health Act Exposure Limit 162
Management Substances 108
Working Environment Measurement 93
Special Health Diagnosis 69
Special Management
Prohibited Substances
Permissible Limit
Sub total 190
Act on the Registration and evaluation, etc. ~ Poisonous Substances 58
of ChF:mical Substances / Substances Requiring Preparation for Accidents 22
Chemical Control Act Prohibited Substances 2
Restricted Substances 1
Sub total 67
Total 217
Table 4. Hazard assessment of cosmetic ingredients restricted for blending
No. CAS # Name Purpose of blending c’ M’ 1y Reg®
1 52-51-7 2-Bromo-2-Nitropropane-1,3-Diol ~ Sterilization preservative N
2 1305-62-0  Calcium Hydroxide pH regulator v
3 120-80-9 Catechol Not information v v
4 126-97-6 Ethanolamine Thioglycolate Hair-waving/straightening agents, v
reductant
5 111-30-8 Glutaral Disinfectant, Fragrance ingredients, v v
sterilization preservative
6  7722-84-1  Hydrogen Peroxide Oxidizer N4 N
7  26172-55-4 Methylchloroisothiazolinone Sterilization preservative v
8  2682-20-4  Methylisothiazolinone Sterilization preservative v
9  541-69-5 m-Phenylenediamine HCl Not information v
10  144-62-7 Oxalic Acid pH regulator v v
11 7761-88-8  Silver Nitrate Not information v
12 7631-90-5  Sodium Bisulfite Antioxidant, hair relax, reductant v
13 1303-96-4  Sodium Borate pH regulator, sterilization preservative v v
14 7681-57-4  Sodium Metabisulfite Antioxidant, reductant v
15 11138-47-9 Sodium Perborate Oxidizer, sterilization preservative v
16  1968-11-01 Thioglycolic Acid Antioxidant, depilatory, hair relax, N
reductant
17  3380-34-5  Triclosan Deodorant, sterilization preservative v
18 8006-64-2  Turpentine Fragrance ingredients, viscosity N
decreasing agents
19  124-43-6 Urea Peroxide Oxidizer N
20 1314-22-3  Zinc Peroxide Oxidizer N

* C: Carcinogens, " M: Mutagens, 'R Reproductive toxicants, ¥ Reg: Chemicals regulated by Occupational Safety and Health
Act, Act on the Registration and evaluation, etc. of Chemical Substances or the Chemical Control Act in Korea
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Appendix 1. Cosmetic ingredients classified as CMR and ECDs

No. CAS # Name Blending c’ M’ R E®
1 15087-24-8  3-Benzylidene Camphor v
2 99-96-7 4-Hydroxybenzoic Acid v
3 36861-47-9  4-Methylbenzylidene Camphor v
4 98-73-7 4-t-Butylbenzoic Acid v
5 75-07-0 Acetaldehyde v v
6  50-78-2 Acetylsalicylic Acid v
7 64-17-5 Alcohol; Alcohol Denat. v v
8 7446-70-0 Aluminum Chloride v
9 7429-90-5 Aluminum Powder; Aluminum, CI 77000 v
10 7664-41-7  Ammonia v
11 119-61-9 Benzophenone v
12 131-56-6 Benzophenone-1 v
13 131-55-5 Benzophenone-2 v
14 98-88-4 Benzoyl Chloride v
15 25013-16-5 BHA v v
16  10043-35-3  Boric acid Prohibition N4 v
17 7440-50-8 Bronze Powder; Copper Powder, CI 77400 N
18 106-97-8 Butane v v
19 112-34-5 Butoxydiglycol N
20 112-07-2 Butoxyethyl Acetate v v
21 94-26-8 Butylparaben v
22 64742-48-9  C10-11 Isoparaffin; C10-12 Alkane/Cycloalkane; C10-13 v v

Isoparaffin; C11-12 Isoparaffin; C11-13 Isoparaffin

23 64742-46-7 C12-20 Isoparaffin; C13-14 Alkane; C13-15 Alkane v

24 64741-76-0 C14-17 Alkane; C14-19 Alkane; C15-19 Alkane; C15-23 v
Alkane; C18-21 Alkane

25  64742-55-8 C21-28 Alkane v
26  64741-66-8  C7-8 Isoparaffin; C8-9 Isoparaffin v v
27  64742-82-1  (C8-10 Alkane/Cycloalkane/Aromatic Hydrocarbons N4 N
28  64742-49-0 C9-10 Alkane/Cycloalkane; C9-11 Alkane/Cycloalkane v v
29  64742-95-6  C9-10 Aromatic Hydrocarbons v v
30 331-39-5 Caffeic Acid v
31 1333-86-4 Carbon Black, CI 77266 v
32 124-38-9 Carbon Dioxide v
33 120-80-9 Catechol Restriction v
34 10049-04-4 Chlorine Dioxide v
35 79-07-2 Chloroacetamide Prohibition v
36 120-32-1 Chlorophene v
37 3761-53-3 CI 16150 Prohibition ~ +/

38 12017-38-8  Cobalt Titanium Oxide v
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No. CAS # Name Blending c’ M’ R E®
39 108-94-1 Cyclohexanone v

40  108-91-8 Cyclohexylamine v

41  52918-63-5 Deltamethrin v
42 8008-20-6 Deodorized Kerosene N

43 84-66-2 Diethyl Phthalate v v
44 111-46-6 Diethylene Glycol v

45 103-23-1 Diethylhexyl Adipate N

46  99-97-8 Dimethyltolylamine v

47  110-80-5 Ethoxyethanol v

48 2687-91-4 Ethyl Pyrrolidone v

49 107-21-1 Ethylene Glycol; Glycol v

50  7425-14-1 Ethylhexyl Ethylhexanoate N

51  5466-77-3 Ethylhexyl Methoxycinnamate N
52 120-47-8 Ethylparaben v
53 50-00-0 Formaldehyde N4 v N4

54 98-01-1 Furfural N

55 90045-36-6 Ginkgo Biloba Leaf; Ginkgo Biloba Leaf Cell Extract; N

Ginkgo Biloba Leaf Extract; Ginkgo Biloba Leaf Powder;
Ginkgo Biloba Leaf Water; Ginkgo Biloba Root Extract

56 111-30-8 Glutaral Restriction v
57  107-22-2 Glyoxal N

58  7722-84-1 Hydrogen Peroxide Restriction N4

59  53973-98-1  Hydrolyzed Carrageenan v

60  5470-11-1 Hydroxylamine HCl N

61  10039-54-0  Hydroxylamine Sulfate v

62  288-32-4 Imidazole v
63  7439-89-6 Iron Powder v
64  554-13-2 Lithium Carbonate N4
65 108-39-4 m-Cresol v

66  78-93-3 MEK v
67 107-98-2 Methoxyisopropanol v
68  67-56-1 Methyl Alcohol v
69  93-15-2 Methyl Eugenol v

70 80-62-6 Methyl Methacrylate v
71 119-36-8 Methyl Salicylate N4
72 99-76-3 Methylparaben N
73 108-10-1 MIBK v v
74 8012-95-1 Mineral Oil, Paraffinum Liquidum v

75 8032-32-4 Mineral Spirits v v

76 541-69-5 m-Phenylenediamine HCI Restriction v

77 81-14-1 Musk Ketone N
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No. CAS # Name Blending c’ M’ R E®
78  71957-07-8  Nickel Gluconate N N N
79 75-52-5 Nitromethane v
80  10024-97-2  Nitrous Oxide v
81  90-43-7 o0-Phenylphenol v
82 144-62-7 Oxalic Acid Restriction v
83 106-44-5 p-Cresol v
84  8009-03-8 Petrolatum v
85  62-44-2 Phenacetin v
86  108-95-2 Phenol Prohibition N N4
87  122-99-6 Phenoxyethanol v
88  51-03-6 Piperonyl Butoxide v
89  32289-58-0 Polyaminopropyl Biguanide v
90  7757-79-1 Potassium Nitrate v
91  94-13-3 Propylparaben v
92 14808-60-7 Quartz; Quartz Powder v
93  108-46-3 Resorcinol v
94 81-07-2 Saccharin v
95  1303-96-4 Sodium Borate Restriction v
96  132-27-4 Sodium o-Phenylphenate v
97  11138-47-9 Sodium Perborate Restriction N4
98  100-42-5 Styrene v N4 N
99  7664-93-9  Sulfuric Acid v
100 14807-96-6  Talc v
101 97-99-4 Tetrahydrofurfuryl Alcohol v
102 83-67-0 Theobromine v
103 58-55-9 Theophylline N4
104 1314-20-1 Thorium Dioxide v
105 7440-31-5  Tin v
106  13463-67-7 Titanium Dioxide, CI 77891 v N
107 108-88-3 Toluene v
108  38260-01-4 Triethylenetetramine HCl N4
109  75980-60-8 Trimethylbenzoyl Diphenylphosphine Oxide v
110 108-05-4 Vinyl Acetate v
111 1330-20-7 Xylene v
112 7440-66-6  Zinc v
113 7646-85-7  Zinc Chloride v
114 1314-13-2  Zinc Oxide, CI 77947 v

*C: Carcinogens, "M: Mutagens, R Reproductive toxicants, ® E: Endocrine disrupting chemicals
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