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Under the Globally Harmonized System of Classification and Labelling of Chemicals (GHS), chemicals and their mixtures are to be labeled based on the results of the classification of hazards of individual chemicals and their mixtures, However, with regard to certain kinds of consumer products to which exposure to humans is assumed to be short-term, it is believed that chronic effects on health are unlikely to occur as a result of exposure to these products, and consequently the following stipulation has been made in the GHS official textbook concerning the labeling of such products based on the risk as to chronic health hazards.

“Competent authorities may authorize consumer labelling systems providing information based on the likelihood of harm (risk-based labelling). In the latter case, the competent authority would establish procedures for determining the potential exposure and risk for the use of the product.” (GHS first revised edition 1.4.10.5.5.2 and Annex 5: “Consumer product labelling based on the likelihood of injury”).

Consequently, the GHS-related Inter-ministerial Committee has confirmed that it is unnecessary to include information about the health hazard on the labels of products containing chemicals whose risks have been assessed in accordance with the concept of risk and assessment procedures outlined below and that, as a result of this assessment, it has been determined that the risk of effects on health are not at a level for concern. 

However, the contents of this document may be revised as necessary depending on the progress of discussion within Japan and overseas regarding the labeling of consumer product safety information and procedures for assessing risks resulting from product exposure. Moreover, in general product labeling, risk applies only to chronic health hazards resulting from the use of consumer products to which the amount and duration of exposure by consumers is limited.

Furthermore, it is imperative that each company that actually performs risk assessment and labeling based on the assessment results determines whether or not the risk assessment procedure complies with the following points. 
1.
Risk of Chemicals
All chemicals have inherent hazards. The possibility of harmful effects on human health posed by these hazards is called “risk”. Even when the hazard of a chemical is strong, the risk to human health is still small if the amount of the chemical ingested (the amount of exposure) is small. Conversely, even if the hazard of a chemical is small, the risk to human health becomes large if the amount of exposure, through ingestion of large quantities, for example, is large.

In this way, in order to evaluate the risk of a chemical, it is necessary to estimate amounts of exposure (exposure assessment) as well as identify the hazard and confirm at what level of exposure there is a possibility of harmful effects occurring (hazard assessment). The process of comprehensively determining these results and based on these results determining whether or not the chemical may cause harmful effects is called “risk assessment”.

Here we describe common and simple risk assessment procedures for evaluating the effects, except for carcinogenic effects, resulting from long-term exposure to consumer products containing chemicals (or mixtures) that have been classified as requiring labelling based on GHS classification criteria because of possible chronic health hazards (reproductive toxicity, specific target organ/systemic toxicity from repeated exposure[1]). 
2.
Risk Assessment Procedures
The process of risk assessment comprises hazard assessment, exposure assessment, and risk determination. Exposure assessment of consumer products involves an evaluation that, as far as possible from a safety perspective and within the scope of probability, considers predicable misuses of the product by consumers in addition to the product use conditions intended by the manufacturers. 

＜Hazard Assessment＞
Hazard assessment considers the exposure pathway (oral, inhalation, or dermal) and, as with TDI (Tolerable Daily Intake[2]) and ADI (Acceptable Daily Intake[3]), establishes the “chemical amount to which it is believed a person can be exposed repeatedly for an extended period of time without harmful effect as long as the exposure is below a certain level” (hereinafter referred to as TDI, etc.). In the case that TDI, etc. has been established by an international organization, it is possible to use that amount. In the case that TDI, etc. has not been established, TDI, etc. is provisionally established using the following procedures.

(1)
From human data based on epidemiological research and toxicity test data obtained from animal experiments, the chemical under evaluation is tested to determine what kinds of harmful effects it has and how the effect changes depending on the amount of exposure, establishing the dose response relationship for effect. In the case that animal experiment data is evaluated, priority is given to experimental data for animals for which the fate in a living body of the chemical is similar to that in humans; experimental data in which the exposure pathways are similar to the exposure pathways for humans; and data for experiments conducted over longer time periods.
(2)
Once the dose response relationship for effect has been established, the largest amount of exposure of the chemical (dosage) observed to have no harmful effects is established as the NOAEL (No Observed Adverse Effect Level). In the case there is multiple data, the minimum NOAEL is selected from reliable experimental data with long exposure periods. When NOAEL cannot be established, LOAEL (Lowest Observed Adverse Effect Level[4]) is selected. NOAEL (or LOAEL) is converted into the amount of exposure per day per kilogram.
(3)
There are uncertainties in toxicity test data – such as individual differences in sensitivity to the chemical, differences in degree and type of sensitivity between humans and animals, and shortness of the exposure period (test period) - are thought to be inherent in NOAEL (or LOAEL) obtained from human or animal experiment data. These uncertainties are expressed as uncertainty factors; TDI, etc. are the amount obtained by dividing NOAEL (or LOAEL) by the product of the uncertainty factors. The most commonly used uncertainty factors are individual differences (10), interspecies differences (10), experimental period (1-10), and use of LOAEL (1-10).

＜Exposure Assessment＞

Exposure assessment involves estimating the amount of a chemical to which humans will be exposed under specific usage conditions for consumer products. In this case, not only normal conditions for use but also misuse that can reasonably be predicted are considered.

(1)
In order to estimate exposure amounts, the circumstances of exposure (exposure scenarios) to chemicals in products to which consumers are exposed are established. Exposure scenarios are established based on usage patterns for the product, frequency of use, amount used per time, where the product is used, and the chemical content of the product.

(2)
Based on the established exposure scenario, exposure per day per kilogram is calculated for each exposure pathway. For example, the amount of exposure to a chemical via an inhalation pathway when the product releases the chemical into the air indoors is calculated as follows.

Inhalation exposure amount (mg/kg/day) = amount of product usage per time (g/time) × chemical content of the product (mg/g) × dispersion rate for product in the air (-) / volume of air in the room (m3) × exposure period (hour) × frequency of product use (times/day) × respiration rate (m3/hour) / body weight (kg).

Furthermore, the amount of exposure via a dermal pathway, for example, can be calculated as follows.
Dermal exposure amount (mg/kg/day) = amount of product usage per time (g/time) × chemical content of the product (mg/g) / product volume (cm3) × dermal area exposed to product (cm2) × dermal thickness exposed to product (cm) × frequency of product use (times/day) / body weight (kg).

If data on the rates of absorption from the lungs into the body and from the skin into the body are available, consideration of these enables more realistic estimations of exposure amounts. 
When not all the data necessary for estimation of exposure amounts is available, it is also possible to calculate estimations using appropriate hypothetical values.

＜Risk Determination＞
The TDI, etc. established through hazard assessment and the amount of exposure estimated through exposure assessment are compared, and if the amount of exposure does not exceed the TDI, etc., the risk of harmful effects from the chemical are determined to be below a level warranting concern. In this case, it is not necessary to include information regarding chronic health hazard classification that the risk was assessed on the label. Conversely, if the amount of exposure exceeds the TDI, etc., the risk of harmful effects from the chemical are determined to be of a level warranting concern, and the product is labeled in accordance with the GHS hazard classification.

3.
Points to Note with Regard to Risk Assessment
There is a possibility of different risk assessment results being obtained depending on the toxicity test data used when establishing TDI, etc. (NOAEL, LOAEL); the exposure scenario establishment method; and/or the data selection method when calculating exposure amounts. For this reason, it is vital to thoroughly check whether or not the data used in the evaluation process is accurate and whether or not exposure scenarios are appropriate. It is also important to ensure transparency by showing the evaluation process to a third party. Furthermore, in the case that new knowledge concerning hazards or exposure is obtained, the risk evaluation must be revised. 

With regard to carcinogenicity, it is possible to perform risk assessment as outlined above for chemicals for which NOAEL (LOAEL) can be obtained, but in many cases of carcinogenicity, risk evaluation is difficult because these values cannot be established. In the case, however, that standard values and/or permissible exposure amounts (concentrations) have been established through evaluations of carcinogenicity performed by national or international organizations, those values may be used in risk evaluation. In such cases, it is necessary to thoroughly consider the differences between the scope of application for established standard values and permissible exposure amounts (concentrations) (work environment, general environment, etc.) and consumer exposure conditions (exposure pathway, exposure period, exposure frequency).

[1]
The United Nations GHS Committee of Experts in December 2006 decided to replace the phrase “specific target organ systemic toxicity” with “specific target organ toxicity” (removing the term “systemic”) in Chapter 3.8 and Chapter 3.9.

[2]
TDI (Tolerable Daily Intake): The amount believed to have no effect in humans even when exposure is repeated over a lifetime; used in substances for which unintentional exposure may occur. 

[3]
ADI (Acceptable Daily Intake): Synonymous with TDI, but used in substances such as pesticides and food additives to which it is presumed, because of their purpose, that humans will be internally exposed.

[4]
LOAEL (Lowest Observed Adverse Effect Level): The lowest dosage (exposure amount) of a chemical that has been observed to have a harmful effect.

NITE translated a concrete guidance document “Guidance on Consumer Product risk assessment for GHS Labelling” created by NITE into English.


http://www.safe.nite.go.jp/english/ghs/consumer_product.html
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