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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 1SO
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 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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.

ASTM International is one of the world’s largest voluntary standards development organizations with global
participation from affected stakeholders. ASTM technical committees follow rigorous due process balloting
procedures.

A pilot project between ISO and-ASTM ‘International ‘has been formed to‘develop and maintain a group of
ISO/ASTM radiation processing dosimetry standards, Wnder this pilot:project, ASTM Subcommittee E10.01,
Dosimetry for Radiation Processing, is‘responsible for the development and maintenance of these dosimetry
standards with unrestricted participation and input from appropriate ISO member bodies.

Attention is drawn to the possibility that some of theselements-ofithis Intefnational Standard may be the subject
of patent rights. Neither ISO nor ASTMInternationalishall'be held responsible for identifying any or all such
patent rights.

International Standard ISO/ASTM 51539 was developed by ASTM Committee E10, Nuclear Technology and
Applications, through Subcommittee E10.01, and by Technical Committee ISO/TC 85, Nuclear Energy.
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Standard Guide 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. Scope ments and their associated reference standards, and procedures

1.1 This guide covers the use of radiation-sensitive indicafor the system’s use. o B
tors in radiation processing. These indicators may be labels, 3-1.2 process loae-a volume of material with a specific
papers, inks or packaging materials which undergo a colol0ading configuration irradiated as a single entity.
change or become colored when exposed to ionizing radia- 3-1.3 radiation-sensitive indicators-materials such as
tion .2 coated or impregnated adhesive-backed substrates, inks, coat-

1.2 The purpose of these indicators is to determine visuallyngs or other materials which may be affixed to or printed on
whether or not a product has been irradiated, rather than t'€¢ Process loads and which undergo a visual change when
measure different dose levels. exposed to ionizing radiation.

1.3 Such materials are not dosimeters and should not be 3-2 Definitions of other terms used in this standard that
used as a substitute for proper dosimetry. Information abouRertain to radiation measurement and dosimetry may be found
dosimetry systems for ionizing radiation is provided in otherin ASTM Terminology E 170. Definitions in ASTM E 170 are
ASTM and ISO/ASTM documents (see ISO/ASTM Guide compatible with ICRU 60; that document, therefore, may be
51261). used as an alternative reference.

1.4 This standard does not:purpart toraddressyall, of the4
safety concerns, if any, associated”with “its ‘use."{t‘is‘the” - T
responsibility of the user of this standard tosestablish, appro- : 4.1 Radition-sensitive indicators may be used to show that
priate safety and health practices and deterniine’ the appncaproducts have been exposed to a radiation source. They should

Significance and Use

bility of regulatory limitations prior to use. be used only to provide a qual_ita_tive_indication of radiation
exposure and may be used to distinguish processed loads from
2. Referenced Documents : unprocessed oads,
2.1 ASTM Standards: NoTe'1=2Thé use of such materials does not eliminate the need for
E 170 Terminology Relating to Radiation Measurementsother process-control procedures, such as quantitative dosimetry or the
and Dosimetr§ controlled segregation of irradiated from nonirradiated products.

2.2 ISO/ASTM Standards: Selecti f Indicat
51261 Standard Guide for Selection and Calibration 015' election of Indicators

Dosimetry Systems for Radiation Proces$ing 5.1 Radiation-sensitive indicators should be selected that
2.3 International Commission on Radiation Units and are convenient to use, will remain attached to the product, and
Measurements (ICRU) Reporis: can withstand the stresses of the irradiation process.
ICRU Report 60 Radiation Quantities and Units 5.2 Indicators should be selected that have a response
appropriate for the ranges of dose, dose rate, radiation energy
3. Terminology and environmental conditions experienced by the pro@luct.
3.1 Definitions: 5.3 The suitability of such materials shall be determined

3.1.1 dosimetry systema system used for determining under the conditions of use from the time of purchase until

absorbed dose, consisting of dosimeters, measurement instffieir use or expiration of their shelf life. _
5.4 Indicators used for electron beam processing should be
: thin enough to avoid significant change of the dose distribution
This guide is under the jurisdiction of ASTM Committee E10 on Nuclear \,ithi
Technology and Applications and is the direct responsibility of Subommittee ElO.OlWIthln the prOdUCt'
on Dosimetry for Radiation Processing, and is also under the jurisdiction of ISO/T . .
85/WG 3. %. Application

Current edition approved Jan. 22, 2002. Published March 15, 2002. Originally 6.1 In the event of interruption of the irradiation process,

published as ASTM E 1539-93. Last previous ASTM edition E 1539-96TM At AN i FRE s
E 1539-93 was adopted by ISO in 1998 with the intermediate designation IS({adlatlon sensitive indicators may help to locate the SpeCIfIC

15564:1998(E). The present International Standard ISO/ASTM 51539:2002(E) is §0N€ Of process interruption, thereby minimizing the loss of
revision of ISO 15564. improperly treated products.
2 Abdel-Rahim, F., Miller, A., and McLaughlin, W.L., “Response of Radiation 6.2 These indicators may be used for monitoring mu|tip|e_
Monitoring Labels to Gamma Rays and ElectrorRddiation Physics and Chem- . . s
istry, Vol. 25, Nos 4-6, 1985, pp. 767-775. sided irradiation processes. In _the case of such a process where
3 Annual Book of ASTM Standardol 12.02. the absorbed dose at the far side of the product is sufficient to

* Available from the Commission on Radiation Units and Measurements, 791@ffect the indicator, then an unexposed indicator could be
Woodmont Ave., Suite 800, Bethesda, MD 20814, USA.
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affixed to the side of the product that will face the radiationthese indicator materials. The user should be aware of and
source before the first exposure and between each subsequésitow any special handling and storage procedures that would
exposure. minimize such effects.

Note 2—There are other means of monitoring multiple-sided product |7'3 SO’T‘.e irradiation .Or Stgrage qondltlgns r:]way result in
irradiation, such as the use of bar code labels and automatic turnové?l Se positive or negative observations. For these reasons,

mechanisms. indicators should not be used as a criterion for product release.

o Also, external environmental influences may make the inter-
7. Limitations of Use pretation of the indicators meaningless outside the irradiation

7.1 Radiation-sensitive indicators may have nonlinear refacility unless appropriate controls are used.
sponse characteristics and environmental susceptibilities that
make them unsuitable for accurate dose measurement. 8. Keywords

7.2 Exposure to environmental conditions such as heat, 8.1 electron beam; gamma radiation; ionizing radiation;
daylight, ultraviolet radiation, and gases produced by theérradiation; radiation indicator; radiation processing; radiation-
irradiation process may cause undesirable changes to some sgnsitive indicator; ICS 17.240

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ISO, Case pestale 56, CH-1211, Geneva .20, SwitzerlandzandASTM International, 100 Barr Harbor
Drive, PO Box C700, West Canshiohocken, PA 194282959, United, States.|Individual reprints (singleyor multiple copies) of this
standard may be obtained by contacting ASTM at the above address or at 610-832-9585 (phone), 610-832-9555 (fax), or
service@astm.org (e-mail); or through the ASTM website (www.astm.ord).
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