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The International Cooperation on Cosmetics Regulation (ICCR) is a voluntary international
group of cosmetics regulatory authorities from Brazil, Canada, the European Union, Japan, and the
United States. The ICCR works to address various common issues concerning the safety and
regulation of cosmetics, in collaboration with the relevant cosmetics industry trade associations. One
of the topics addressed by the ICCR is the recommendation of acceptable levels of unwanted trace
elements (impurities). Prior to recommendation being made, a risk assessment based on detailed
exposure assessments for each substance is required. Reliable analytical data on the identity and
concentration of impurities is essential for the risk assessment, and the establishment of a new test
method based on the latest technology and knowledge is highly desirable.

Diethanolamine (DEA) may be included as an impurity in DEA-added surfactants and
triethanolamine, both of which are used as pH-adjusting agents for various cosmetics. DEA is
suspected of being carcinogenic to humans and is regulated in many countries. The ISO technical
report describes an analytical method for the determination of DEA in cosmetics by GC-MS; however,
this method presents a number of difficulties, such as peak tailing and low sensitivity. Herein, we
developed a highly sensitive and selective HPLC method that included the optimization of test
parameters and derivatization conditions, including the reaction solvent and reagent concentration.
For the separation of DEA from other ingredients, an ODS column and acetonitrile-water mixture

as the mobile phase were used, and a satisfactory calibration curve for the DEA-derivative was



obtained. This method has sufficient sensitivity to monitor the permissible levels of DEA residues in
both the raw materials and products available on the European market.

The detection of heavy metals is an important issue to ensure the safety of cosmetics. Previously,
the total amount of heavy metals present in a cosmetic was measured using a colorimetric method,
but now, a multi-element screening methodology is required to analyze each metal separately. We
established an analytical method for lead, cadmium, etc. (but not mercury), using ICP-MS, and
examined the appropriate microwave-assisted digestion conditions required to yield a suitable test
solution from a cosmetic sample. The recovery rate for antimony was found to be too high in the
recovery test using a multi-element standard solution. Mercury concentration of solid samples could
be analyzed to the parts per billion (ppb) level using a mercury-dedicated analytical equipment.

Residual solvents in cosmetics are defined as the organic volatile chemicals that were used in the
manufacture or preparation of cosmetic products and their raw materials. These solvents need to be
removed to lower levels than those required for the safety assurance and quality control of their
products. Consequently, GC-MS analytical conditions for those solvents specified by the Japanese
Pharmacopeia were investigated for the determination of organic volatile chemicals in cosmetics.

Since 2016, the “Act on the Control of Household Products Containing Harmful Substances” has
regulated the use of dyes containing azo compounds that can produce carcinogenic primary aromatic
amines (PAAs) through reductive decomposition. Although many coal tar colors are approved for use
in cosmetics, some of these are presumed to contain PAA-producing azo compounds. The chemical
structures of 82 coal tar colors used in cosmetics, except rake dye, were first analyzed in detail.
Subsequently, 10 azo dyes were chosen and then examined for the production of certain PAAs by
applying the test method designated in the “Act on the Control of Household Products Containing
Harmful Substances.” It was found that all 10 selected dyes produced these PAAs by reductive

decomposition.
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