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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
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cedures used to develop this document and those intended for its further maintenance ar
d in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for th
L types of ISO documents should be noted. This document was drafted in accordance with th
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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explanation of the voluntary nature of standards,~the meaning of ISO specific terms an
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fument was prepared by ASTM Committee E61, Radiation processing (as ASTM E1539-93), an
n accordance with its editorial rules:lt was assigned to Technical Committee ISO/TC 85, Nuclea
nuclear technologies and radiological-protection.
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rth edition cancels and replaces the third edition (ISO/ASTM 51939:2013) which has beel
lly revised.

=J

orial correctionsthroughout the document.

Iback or questions on this document should be directed to the user’s national standards body.

iv

© ISO/ASTM International 2023 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=54a393370de1de5cb57057b342da9a6e

This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

ISO/ASTM 51539:2023(E)

o7y Al
S ull

INTERNATIONAL

Standard Guidance for

Use of Radiation-Sensitive Indicators’

This standard is issued under the fixed designation ISO/ASTM 51539; the number immediately following the designation indicates the
year of original adoption or, in the case of revision, the year of last revision.

1. Scops

1.1 THis document covers procedures for using radiation-
sensitive | indicators (referred to hereafter as indicators) in
radiation|processing. These indicators may be labels, papers,
inks or packaging materials which undergo a visual change
when exposed to ionizing radiation (1-5).2

1.2 THe purpose for using indicators is to determine visually
whether pr not a product has been irradiated, rather than to
measure fifferent dose levels.

1.3 Inglicators are not dosimeters and should not be used as
a substitte for proper dosimetry. Information about dosimetry
systems for radiation processing is provided in other ASTM
and ISO/ASTM documents (see ISO/ASTM Guide 51261).

1.4 THis standard does not purport to address all of the
safety cdncerns, if any, associated with its use. It is the
responsillility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the |applicability of regulatory limitations prior to use.

1.5 THis international standard was developed in acéer-
dance with internationally recognized principles on standard-
ization gstablished in the Decision on Principles for the
Developmient of International Standards, Guides, gnid Recom-
mendatiops issued by the World Trade Organigation Technical
Barriers fo Trade (TBT) Committee.

2. Refergnced documents

2.1 AYTM Standards:?

E170 Terminology Relating to.Radiation Measurements and
Dosimetry

E3083|Terminology Relatinig to Radiation Processing: Do-
simdtry and Appliéations

! This dofumefit i§ under the jurisdiction of ASTM Committee E61 on Radiation
Processing gnd’is the direct responsibility of Subommittee E61.04 on Specialty
Applicationland4s also nnder the jurisdiction of ISO/TC 85/WG 3

2.2 ISO/ASTM Standards:’

51261 Practice for Calibration of RoutingyDosimetry Sys-
tems for Radiation Processing

51608 Practice for Dosimetry in an X-ray (Bremsqtrahlung)
Facility for Radiation Processing.at’Energies bdtween 50
keV and 7.5 MeV

51649 Practice for Dosimetryin an Electron Bearp Facility
for Radiation Processing at*Energies between 300 keV and
25 MeV

51702 Practice for (Dosimetry in a Gamma Fafility for
Radiation Procéssing

51939 Practice!for Blood Irradiation Dosimetry

51940 Guide for Dosimetry for Sterile Insect Relpase Pro-
gramg

2.3 Interrational Commission on Radiation Units ind Mea-

surenients (ICRU) Reports:*

IERU Report 85 Fundamental Quantities and

Ionizing Radiation

nits for

3. Terminology

3.1 Definitions:
3.1.1 dosimetry system—interrelated elements usqd for de-
termining absorbed dose, consisting of dosimeters, [measure-
ment instruments and their associated reference standards, and
procedures for the system’s use.

3.1.2 indicator—see radiation-sensitive indicator.

3.1.3 process load—volume of material with a|specified
product loading configuration irradiated as a single ¢ntity.

3.1.4 radiation-sensitive indicator—material such |as coated
or impregnated adhesive-backed substrate, ink, coatinf or other
materials which may be affixed to or printed on the process
loads, and which undergoes a visual change when ekxposed to
ionizing radiation.

3.1.4.1 Discussion—This visual change may be as|observed
with the unaided eye or with an eye aid such as an opfjical filter.

3.1.4.2 Discussion—In the past, radiation-sensitiye indica-
tors have been referred to by different names (1-5) fincluding

Current edition approved Jan. 12, 2023. Published February 2023. Originally
published as ASTM E1539-93. The present Fourth Edition of International Standard
ISO/ASTM 51539:2023(E) is a major revision of ISO/ASTM 51539:2013(E).

2 The boldface numbers in parentheses refer to the bibliography at the end of this
document.

3 For referenced ASTM and ISO/ASTM standards, visit the ASTM website,
www.astm.org, or contact ASTM Customer Service at service@astm.org. For
Annual Book of ASTM Standards volume information, refer to the standard’s
Document Summary page on the ASTM website.
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label dosimeters, label indicators, indicator labels, and radia-
tion monitoring labels. ASTM Subcommittee E61 considers a
label dosimeter to be fundamentally different from an
indicator, and intends to define a label dosimeter as a type of

4 Available from the International Commission on Radiation Units and
Measurements, 7910 Woodmont Ave., Suite 800, Bethesda, MD 20814, USA.
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routine dosimeter (that is, quantitative) that is unique in that it
is attached firmly to the product and absorbed dose can be
determined without being removed from the product.

3.2 Definitions of other terms used in this standard that
pertain to radiation measurement and dosimetry may be found
in ASTM Terminology E170 and E3083. Definitions in ASTM
E170 and E3083 are compatible with ICRU 85; that document,
therefore, may be used as an alternative reference.

ALy
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5.6 Indicator materials may include, but are not limited to,
coated or impregnated adhesive-backed substrates, inks and
coatings (1-5).

6. Application

6.1 Indicators may be used to help ensure that the process
load has been irradiated.

6.2 Indicators may be used to facilitate segregation of
irradiated product from non-irradiated product within the

4. Signiram:e_zml use
4.1 Indlicators may be used to show that products have been

exposed fo a radiation source. They should be used only to
provide g qualitative indication of radiation exposure and may
be used fo distinguish process loads that have been irradiated
from unifradiated loads.

Note 14-The use of indicators does not eliminate the need for other
process-cofitrol procedures, such as quantitative dosimetry or the con-
trolled segfegation of irradiated from nonirradiated products.

Note 2-+-See ISO/ASTM Standards 51608, 51649, 51702, 51939, and
51940 for [information on the use of indicators in the various types of
processing|facilities and for unique product applications.

4.2 THe indicator manufacturer is obliged to supply a
statemen{ regarding the approximate dose level at which the
examiner| (20/20 vision), at standard illumination (unfiltered
daylight, for artificial light of the spectrum and intensity defined
by the prpper ASTM standard), is able to determine the visual
change il the indicator.

5. Selec

5.1 Inglicators should be selected that are convenient to use,
will remin attached to the product, and can withstand -thie
stresses df the irradiation process.

on of indicators

5.2 Inglicators should be selected that have a  response
threshold| appropriate for the range of dose thaf-'will be
experiended by the product. The visual changehould begin to
occur below the minimum dose required for the product. In
cases of process interruption, where product'does not pass into
the path ¢f the primary radiation field and receives only some
scattered|radiation, the attached indicator should not show a
visual chpnge.

5.3 THe indicators selected\should also have a response
threshold| appropriate for/the’ranges of dose rate, radiation
energy anpd environmental-conditions experienced by the prod-
uct (1).

5.4 The suitability of such indicators (under the conditions
of use), ffomqthe time of purchase until their use or expiration
of their shélf;life, should be determined.

radiation processing facility.

6.3 In the event of interruption of the irradiatior] process,
indicators attached to product may help to locate the specific
zone of process interruption, thereby minitizing the 4gmount of
discarded product.

6.4 Indicators may be used for{monitoring mult{ple-sided
irradiation processes. In the case\ef such a process yhere the
absorbed dose at the far side of\the product is sufficierft to affect
the indicator, an unexposed-ndicator could be affixed to the
side of the product that-will face the radiation source pefore the
first exposure and between each subsequent exposurg.

Note 3—There are_other means of monitoring multiple-sided product
irradiation, such as.the use of bar code labels and automatjc turnover
mechanisms,

7. Limitations of use

TA Radiation-sensitive indicators do not have suitfible char-
acteristics for quantitative, accurate dose meadurement.
Therefore, indicators are not dosimeters, and should not be
used as a substitute for proper dosimetry.

7.2 Exposure to environmental conditions such| as heat,
daylight, ultraviolet radiation, and gases producefl by the
irradiation process may cause undesirable changes t¢ some of
these indicator materials (1-4). Thus, indicators may only be
useful within the irradiation facility where envijonmental
conditions can be controlled. The user should be awlre of and
follow any special handling and storage procedures that would
minimize such effects. Information about such poterftial envi-
ronmental influences upon the indicator should be| obtained
from the manufacturer or from published data.

Note 4—Some irradiation or storage conditions may result |n either an
unirradiated indicator falsely indicating it was irradiated, or ap irradiated
indicator falsely indicating it was not irradiated (false positijve or false
negative observations).

7.3 For the reasons stated above, indicators shoulld not be
used as the basis for product release.

8. Keywords

5.5 Indicators used for electron beam processing should be
thin enough to avoid significant influence on the dose distri-
bution within the product.

8.1 electron beam; gamma radiation; ionizing radiation;
irradiation; radiation indicator; radiation processing; radiation-
sensitive indicator; X-radiation; X-rays
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