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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

In other circumstances, particularly when there is an urgent market requirement for such documents, a
technical committee may decide to publish other types of document:

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in
an I1SO working group and is accepted for publication if it is approved by more than 50 % of the members
of the parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a technical
committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting
a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a
further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS is
confirmed, it is reviewed again after a further three years, at which time it must either be transformed into an
International Standard or be withdrawn.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TS 17924 was prepared by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 7, Soil and
site assessment.
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Introduction

When assessing soils contaminated with, for example, metals, soil ingestion, especially by children, is often
considered to be the most important exposure pathway. Currently, this assessment is often carried out on the
basis of the total content of the metals in question in the soil. However, several studies suggest that the
availability of the metals in the gastrointestinal tract is dependent on the form of the metals present and the
site-specific soil chemistry. Test methods based on in vivo tests with, for example, juvenile swine or mini-pigs
are time consuming and expensive, and not very compatible with the decision processes connected with the
assessment and clean-up of contaminated sites. At present, test methods are being developed and validated,
which involve in vitro laboratory tests aimed at simulating in vivo results. This will reduce the cost and
practicalities related to the use of such testing on contaminated land.

Due to the large expenditure necessary for both private landowners and public funds set aside for the
remediation of contaminated land, International Standards on the assessment of contaminated soil, especially
with regard to human health, are in great demand. International Standards in this complex field will support a
common scientific basis for the exchange of data, development of knowledge and sound evaluation.
Furthermore, International Standards will facilitate international recommendations and regulations. The aim of
this Technical Specification is to describe the elements of such an in vitro test system, and give advice on the
appropriate combination and use of these elements in the specific situation.

In human health-risk assessment, “bioavailability” is specifically used in reference to absorption into systemic
circulation, consistent with the toxicological use of the term. This encompasses bioaccessibility, which again is
a combined measure of the processes determining the interaction between the metal associated with the soil
and the liquid in the human digestion system. Bioavailability furthermore includes the absorption of the
contaminant through a physiological membrane and the metabolism in the liver. The bioavailable fraction is
thus the fraction left after release into the human digestive liquid, transport across the intestinal epithelium and
metabolism in the liver. A further description of these processes is given in Clause 4.

When considering bioavailability as the fraction of the chemical that is absorbed into systemic circulation, two
operational definitions are important, absolute and relative bioavailability. Absolute bioavailability is the
fraction of the applied dose that is absorbed and reaches the systemic circulation (and can never be greater
than 100 %). Relative bioavailability represents a comparison of absorption under two different sets of
conditions, for example, from a soil sample vs. food or another matrix used in a toxicity study, and can be
greater than or less than 1. This factor can be used in exposure assessments for exposure by direct ingestion
of soil, for instance, if the absolute bioavailability of the metal in the specific soil is suspected to differ
significantly from the absolute bioavailability implicit in the toxicity value/quality criteria used.
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Soil quality — Assessment of human exposure from ingestion
of soil and soil material — Guidance on the application and
selection of physiologically based extraction methods for the
estimation of the human bioaccessibility/bioavailability of
metals in soil

1 Scope

This Technical Specification deals with the assessment of human exposure from ingestion of soil and soil
material.

This Technical Specification gives guidelines to be used when choosing a physiologically based test
procedure for the estimation of the human bioaccessibility/bioavailability of metals from contaminated soil in
connection with the evaluation of the exposure related to human oral uptake. Suggestions are made for the
use of as many generic-method elements as possible, but it is important that the choice of method be based
on the needs of the specific investigation. Methods that are validated for specific metals and/or contexts are
highlighted.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 11074, Soil quality — Vocabulary

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 11074 and the following apply.

31
absorption
process by which a body takes in substance and makes it a part of itself

3.2

bioaccessible fraction

fraction of a substance in soil or soil material that is liberated in (human) gastrointestinal juices and is thus
available for absorption

33

bioavailable fraction

fraction of a substance present in ingested soil or soil material that reaches the systemic circulation
(bloodstream)
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3.4
contaminant
substance or agent present in the soil as a result of human activity

NOTE 1 There is no assumption in this definition that harm results from the presence of the contaminant.
NOTE 2  Adapted from ISO 11074:2005.

3.5
dermal contact
contact with (touching) the skin

3.6
exposure
dose of a chemical that reaches the human body

3.7
exposure pathway
route a substance takes from its source to a receptor

3.8
ingestion
act of taking substances (e.g. soil and soil material) into the body by mouth

3.9
in vitro bioaccessibility test
designation for bioaccessibility test carried out outside a living organism

3.10

no observed adverse-effect level

NOAEL

dose at which no adverse effect on a receptor can be observed

3.1
pica
eating habit where usually strange and unpalatable materials are consumed, e.g. soil material, stones

NOTE The term “pica” stems from the Latin name Pica pica for the raven bird magpie which randomly picks up any
kind of material for nest construction.

3.12

provisionally tolerable weekly intake

PTWI

designation of the provisional weekly tolerable amount of a substance which can be taken in by a human body
in its lifetime through the food chain without affecting human health

3.13
receptor
potentially exposed person or part of ecosystem

[ISO 11074:2005]

3.14

relative absorption fraction

RAF

ratio between the amount of a contaminant reaching systemic circulation when ingested with, for example, soil
and the same amount obtained when ingested in the toxicity experiment underlying the criteria
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