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Summary: Our experience of participating in problematic developments in hygienic regulation of harmful chemical factors indicates that the main condition for the success of the development itself is the preliminary justification of the target algorithm of hygienic research to assess the general hazard of harmful chemical compounds to human health based on the integrated participation of specialists in various fields: hygienists, biochemists, toxicologists, epidemiologists, chemists, occupational therapists, clinicians. The express algorithm of hygienic research to assess the general hazard of chemical compounds to human health allows targeted hygienic research to study HF depending on the goals and objectives. In each case, the algorithm allows you to determine the required amount of research. 
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Our experience of participating in problematic developments in hygienic regulation of harmful chemical factors indicates that the main condition for the success of the development itself is the preliminary justification of the target algorithm of hygienic research to assess the general hazard of harmful chemical compounds to human health based on the integrated participation of specialists in various fields: hygienists, biochemists, toxicologists, epidemiologists, chemists, occupational therapists, clinicians.

As an example for the development of the algorithm, we take the task of assessing the danger to human health of one chemical substance - a chemical factor (CF).

The algorithm development process should include the following steps:

1. The preliminary stage of the preparation of conceptual elements.

At the preliminary stage, it is advisable to develop a conceptual model of the territory of distribution of CF harmful to human health. A model of the territory of CF distribution should be presented in graphical or descriptive terms indicating possible interrelations between sources of environmental pollution, routes of exposure (primarily polluted media, transporting, accumulating or transforming chemical substances, media that affect humans, ways of possible chemical compounds from acting environments) and exposed populations. The conceptual model of the territory is the basis for the formation of preliminary impact scenarios [1-3].

2. Justification of the route of distribution and accumulation of CF based on the use of risk assessment methodology.

This stage should include sequential processes of collection, accumulation and analytical analysis of the available information about the sources, composition and conditions of pollution of the studied CF objects of the study area. The sources of CF release into the environment include processes such as production, purification, processing, export, storage, transportation, spontaneous / random receipt (as a result of adverse reactions) of the substance and natural sources. In a generalized form, these processes can be represented as follows: chemical transfer; its physical transformation (evaporation, precipitation); chemical transformation (photolysis, hydrolysis, oxidation, reduction, etc.); biological transformation (biodegradation); accumulation in one or more environments, including the environment perceiving pollution [3-5].

The complete route of exposure to CF is evaluated in the multi-media exposure scenario, when practically all possible routes of substance intake are analyzed.

3. Evaluation of the elements of the full route of exposure to CF

The main elements of the complete route of exposure to CF are its pathways of distribution in the environment and human exposure. The components of the full route of exposure are four main elements:

- The source and mechanism for the release of the chemical into the environment;

- perceiving (primarily polluted), transporting and influencing environment;

- the place of potential contact of a person with a contaminated environment (point of exposure / receptor point);

- routes of entry when a person is in contact with a chemical - oral, inhalation, skin absorption with the consumption of water, food, respiration, and through the skin [5-7].

4. Characterization of the exposure zone of CF.

To assess the area of ​​exposure to CF, an analytical report is required on the characteristics of the territory in which the degree of exposure to CF is studied. The certificate should include information on past use of the territory; characteristics of the physical environment; activities of industrial enterprises and other industries. Based on the information from the certificate, a preliminary conclusion is formed on the potential pathways of the harmful effects of CF, taking into account all interacting environments and environmental factors - soil, groundwater and surface water, precipitation, air, biota, as well as the possible transport of harmful substances from one medium to another .

For scenarios of residential areas, when assessing the risk, it is necessary to take into account the impact on children: separately up to 6 years, from 6 years to 18 years; and for adults - from 18 years and older. In the case of the possible entry of chemicals into the baby’s body with mother’s milk, it is advisable to additionally assess the effect on infants (0 - 1 year).

5. Definition of CF hazard indicators.

Based on the use of the risk assessment methodology, CF hazard identification is implemented by establishing a causal relationship between exposure to CF and the development of adverse effects on human health, which provides an in-depth analysis of all available scientific data on the features of its behavior in the environment and effects on the human body, about harmful effects in humans and / or animals and the dependence of effects on the routes of entry of a substance into the body, levels and duration of exposure, on possible mechanisms of health disorders. Hazard identification is carried out both for the initial compound and for the toxic products of its transformations in the environment and in the human body.

6. Analysis of information on CF hazard indicators.

The most important components of information on CF hazard indicators are: CF belonging to priority hazardous or highly regulated chemical compounds; volumes of releases to the environment; available monitoring data on the content of chemical compounds in various environmental objects in a given territory and environmental behavior; data on the harmful effects caused by a chemical substance; population size.

7. Assessment of exposure.

 Exposure can be expressed as the total amount of the substance in the environment (in units of mass, for example, mg), or as the magnitude of the impact - the mass of the substance, referred to the unit of time (for example, mg / day), or as the magnitude of the exposure, normalized taking into account the mass body mg / (kg • day). The exposure assessment process usually consists of three main steps.

The first stage is the characterization of the environment, which provides an analysis of the main physical parameters of the study area and the characterization of populations potentially exposed.

The second stage is the identification of exposure routes, sources of pollution, potential pathways and points of exposure to humans.

The third stage - a quantitative characteristic of the exposure provides for the establishment and assessment of the magnitude, frequency and duration of exposure for each analyzed path identified in the second stage. Most often, this stage consists of two stages: assessing the impact of concentrations and calculating the intake.

Impact assessment, along with epidemiological and toxicological studies, is crucial in determining the health risk of environmental pollution and dose-response relationships.

8. The choice of dose-response relationships for risk assessment.

Selection of parameters for assessing non-carcinogenic risk. In the risk assessment methodology, reference exposure levels (reference doses and concentrations), as well as concentration-response relationships obtained in epidemiological studies, are used as parameters for assessing non-carcinogenic risk. There are four types of effect assessment: additional (attributive) risk, relative risk, additional population risk, additional share of population risk. When analyzing the results of case-control studies, an indicator of the odds ratio is used.

Selection of parameters for carcinogenic risk assessment.

The main parameter for assessing the carcinogenic risk of exposure to a carcinogenic agent with a non-threshold mechanism of action is the carcinogenic potential factor (CPF) or slope factor (SF), which characterizes the degree of carcinogenic risk increase with increasing exposure dose by one unit. The slope factor has a dimension (mg / (kg • day)) - 1. This indicator reflects the upper, conservative assessment of carcinogenic risk for the expected life expectancy of a person (70 years). SF values are set separately for inhaled (SFi)  and oral (SFo) intake of chemical carcinogens.

Another parameter for assessing carcinogenic risk is the value of the so-called unit risk (UR), which is the upper, conservative estimate of the carcinogenic risk in a person who is exposed throughout his life to the constant exposure to the analyzed carcinogen at a concentration of 1 μg / m3 (atmospheric air) or 1 μg / l (drinking water).

9. Assessment of the dose-response relationship.

Assessment of the dose-response relationship is a process of quantitative characterization of toxicological information and establishing a relationship between the exposure dose (concentration) of CF and cases of harmful effects in the exposed population. These indicators are the basis for establishing the minimum risk levels - reference doses (RfD) and concentrations (RfC) of chemicals. Their use characterizes the values of reference exposure levels (hygienic standards, reference doses and concentrations, regional levels of minimal risk and target concentrations).

10. Assessment of the degree of danger of HF to human health.

Assessment of the degree of danger of СF to human health is made depending on the purpose and objectives of the research. For example, a preliminary general assessment of the hazard to human health of the studied СF can be made on the basis of information obtained from the scope of the studies specified in paragraphs 1-9.

A deeper hazard assessment of СF can be obtained by calculating the degree of risk to human health according to the risk assessment methodology.

Conclusion:

1. The express algorithm of hygienic research to assess the general hazard of chemical compounds to human health allows targeted hygienic research to study HF depending on the goals and objectives.

2. In each case, the algorithm allows you to determine the required amount of research.

3. The success of the development of the algorithm depends on the participation of a team of specialists: hygienists, biochemists, toxicologists, etc., depending on the purpose and objectives of the planned study.
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