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Our opinion:
Kronospan believes that no classification of melamine (CAS 108-78-1) as a carcinogen cat. 2 or for STOT RE 1 is required according to the CLP regulation and ECHA guidance. We agree to the proposed non-classification for mutagenicity in the CLH proposal. 

Overview:
Melamine is usually not used as a part of articles, but it is widely used for production of other chemicals. These chemicals are used in a number of industries. Melamine resins are used in wood industry, melamine poly-sulfonates are used in construction industry, melamine salts are used as fire-retardant additives, melamine is essential for Pigment yellow 150 and other use. Regardless to the use, melamine is bound in a matrix and chemically incorporated. 
Each year, many workers are exposed to small doses of melamine dust in legal production of chemical. According to the precautionary principle, the potential risk of health problems for these workers is reduced by the use of appropriate protective equipment – exhaust ventilation and dust filters. This is checked annually by hygiene and other public authorities. No health problems were found. It is very unlikely that controls in different EU countries will repeatedly overlook workers' health problems related to a single chemical (i.e. melamine). 
Health problems (pets in the USA in 2007 and children in the China in 2008) are connected with illegal addiction of huge doses of melamine on food industry products. It is impossible for humans or animals to be legally exposed to such high doses of melamine.

Comment to research studies:
Research studies provide same result. Increased incidence of carcinomas is connected with very high content of melamine (0.45% in studies [[endnoteRef:1]] and [[endnoteRef:2]], 1% and 3% in studies [[endnoteRef:3]] and [[endnoteRef:4]]). Increased incidence of carcinomas was not found for medium or low content of melamine (0.3% in study [3], 0.225% in studies [1] and [2]).  [1: [ ]Melnick R. L., Boorman G. A., Haseman J. K., Montali R. J., and Huff J.: Urolithiasis and bladder carcinogenicity of melamine in rodents. Toxicology and Applied Pharmacology, 1984, 72 (2), 292-303.]  [2: [] NTP: Carcinogenesis Bioassay of Melamine (CAS No. 108-78-1) in F344/N Rats and B6C3F1 Mice (Feed Study). NTP Technical Report Series No. 245. 1983, U.S. Department of Health and Human Services, Study report]  [3: [] Okumura M., Hasegawa R., Shirai T., Ito M., Yamada S., and Fukushima S.: Relationship between calculus formation and carcinogenesis in the urinary bladder of rats administered the non-genotoxic agents thymine or melamine. Carcinogenesis, 1992, 13 (6), 1043-1045]  [4: [] Ogasawara H., Imaida K., Ishiwata H., Toyoda K., Kawanishi T., Uneyama C., Hayashi S., Takahashi M., and Hayashi Y.: Urinary bladder carcinogenesis induced by melamine in F344 male rats: correlation between carcinogenicity and urolith formation. Carcinogenesis, 1995, 16 (11), 2773-2777] 

To be included in the list of carcinogenic substances, melamine must affect DNA. In study [[endnoteRef:5]], melamine was used as one of Ames-test negative substances. Negative test results indicate that the test substances are not mutagenic or carcinogenic (including melamine). [5: [] Wada K., Yoshida T., Takahashi N., and Matsumoto K.: Effects of seven chemicals on DNA damage in the rat urinary bladder: a comet assay study. Mutation Research/Genetic Toxicology and Environmental Mutagenesis, 2014, 769, 1-6] 

In some cases, substance is not carcinogenic, but mixture with another chemical might be. This may also be the cause of melamine. It was found, that melamine-cyanurate complex is toxic much more than either melamine or cyanurate alone [[endnoteRef:6]]. In many studies it is not clear, if there was used only melamine or there was also cyanurate. Melamine-cyanurate complex is currently registered substance (CAS 37640-57-6). [6: [] Suchý P., Straková E., Herzig I., Staňa J., Kalusová R., Pospíchalová M.: Toxicological risk of melamine and cyanuric acid in food and feed. Interdisciplinary Toxicology, 2009;2 (2): 55–59] 

In the research were used different animals (i.e. mice, rats, dogs, cats, monkeys). Sensitivity to chemicals of these species differ. Dogs and cats are sensitive to the toxicity of melamine-cyanurate complex [[endnoteRef:7]] and this sensitivity negatively affected situation in the USA in 2007.  [7: [] Dobson, R. L., Motlagh, S., Quijano, M., Cambron, R. T., Baker, T. R., Pullen, A. M., Regg, B. T., Bigalow-Kern, A. S., Vennard, T., Fix, A., Reimschuessel, R., Overmann, G., Shan, Y., Daston, G. P. Identification and characterization of toxicity of contaminants in pet food leading to an outbreak of renal toxicity in cats and dogs. Toxicological Sciences, 2008, 106 (1): 251-262] 

Rodents are the most commonly used laboratory animals. Nevertheless, caution is required when transmitting the data thus obtained on rodents to humans. It has been shown that some chemicals (i.e. baking soda or vitamin C) are carcinogenic to rodents but they are not carcinogenic to humans [[endnoteRef:8]], [[endnoteRef:9]]. [8: [] IARC. Consensus Report. International Agency for Research on Cancer. IARC Scientific Publications, 1999, 147: 1-32]  [9: [] Cohen, S. M. Screening for human urinary bladder carcinogens: two-year bioassay is unnecessary. Toxicology Research, 2018, 7(4): 565-575] 

Melamine is excreted from human and rodent bodies in the same way – using the urinary tract. But there are significant differences between human and rodent urinary tracts [[endnoteRef:10]]. These differences have to be taken into an account when assessing the data obtained in experiments on rodents.  [10: [] DeSesso, J. M. Anatomical relationships of urinary bladders compared: Their potential role in the development of bladder tumors in humans and rats. Food and Chemical Toxicology, 1995, 33: 705-714] 


Conclusion:
According to the Kronospan, there is no sufficient evidence to classify melamine (CAS 108-78-1) as a carcinogenic substance. The toxicity found at huge doses of melamine is most likely due to many factors. An important factor here is the melamine-cyanuric complex, the influence of which is completely omitted by many studies.
Most studies are based on experiments on rodents. However, it is unclear whether and how the biological differences between rodents (or other animals) and humans are taken into account when assessing melamine carcinogenicity. 
