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European foreword

The text of ISO 13304-2:2020 has been prepared by Technical Committee ISO/TC 85 "Nuclear energy,
nuclear technologies, and radiological protection” of the International Organization for Standardization
(ISO) and has been taken over as EN ISO 13304-2:2022 by Technical Committee CEN/TC 430 “Nuclear
energy, nuclear technologies, and radiological protection” the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2023, and conflicting national standards shall be
withdrawn at the latest by June 2023.

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

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of ISO 13304-2:2020 has been approved by CEN as EN ISO 13304-2:2022 without any
modification.
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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 85, Nuclear energy, nuclear technologies,
and radiological protection, Subcommittee SC 2, Radiological protection.

Alist of all parts in the ISO 13304 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Electron paramagnetic resonance (EPR) or electron spin resonance (ESR) is an approach for
retrospective dosimetry of exposure to ionizing radiation in any situation where dosimetric
information is potentially incomplete or unknown for an individual. EPR is a tool for retrospective
evaluation of doses, pertinent as well for acute and protracted exposures in the past or recently. Doses
estimated with EPR were used to correlate the biological effect of ionizing radiation to received dose, to
validate other dosimetry techniques or methodologies, to manage casualties, or for forensic expertise
for judicial authorities.

EPR dosimetry is based on the fundamental properties of ionizing radiation: the generation of unpaired
electron species (e.g., radicals) proportional to absorbed dose. The technique of EPR specifically and
sensitively detects the unpaired electrons that have sufficient stability to be observed after their
generation. The amount of the detectable unpaired electrons is proportional to the total amount that
were generated, and hence to the absorbed dose. These species can interact with microwaves generating
the EPR signal, and therefore the relationship between the intensity of the EPR signal and the radiation
dose should be established.

The most extensive use of EPR in retrospective dosimetry has been with calcified tissue, especially
with enamel from teeth. EPR dosimetry is one of the methods of choice for retrospective evaluation
of doses to the involved populations from the atomic weapon exposures in Japan, after the Chernobyl
accident and radioactive releases of the Mayak facilities in the Southern Urals.

This document provides a guideline to perform the ex vivo measurements of human tooth enamel
samples by X-band EPR for dose assessment using documented and validated procedures. The
minimum requirements for reconstructing the absorbed dose in enamel, by defining precisely the
technical aspects of preparing enamel samples, recording EPR spectra, assessment of radiation induced
EPR signal, converting EPR yield to dose and performing proficiency tests, are described. Retrospective
dose assessment using EPR has relevance in radiation effect research, validating radio-epidemiological
dosimetry systems, medical management, and medical/legal requirements.

A part of the information in this document is contained in other international guidelines and scientific
publications, primarily in the International Atomic Energy Agency’s (IAEA) technical reports series
on “Use of electron paramagnetic resonance dosimetry with tooth enamel for retrospective dose
assessment”lll. However, this document expands and standardizes the measurement and dose
reconstruction procedures and the evaluation of performance.

This document is compliant with ISO 13304-1[2] with particular consideration given to the specific
needs of X-band EPR dosimetry using human tooth enamel.

vi © IS0 2020 - All rights reserved
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Radiological protection — Minimum criteria for electron
paramagnetic resonance (EPR) spectroscopy for
retrospective dosimetry of ionizing radiation —

Part 2:
Ex vivo human tooth enamel dosimetry

1 Scope

The purpose of this document is to provide minimum criteria required for quality assurance and quality
control, evaluation of the performance and to facilitate the comparison of measurements related to
absorbed dose estimation obtained in different laboratories applying ex vivo X-band EPR spectroscopy
with human tooth enamel.

This document covers the determination of absorbed dose in tooth enamel (hydroxyapatite). It does not
cover the calculation of dose to organs or to the body.

This document addresses:

a) responsibilities of the customer and laboratory;

b) confidentiality and ethical considerations;

c) laboratory safety requirements;

d) the measurement apparatus;

e) preparation of samples;

f) measurement of samples and EPR signal evaluation;
g) calibration of EPR dose response;

h) dose uncertainty and performance test;

i) quality assurance and control.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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/IEC 17025, General requirements for the competence of testing and calibration laboratories

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/
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