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Foreword

ISO [the International Organization for Standardization) is a worldwide federation of national standards bodjes
(ISOf member bodies). The work of preparing International Standards is normally carried out through 150
techpical committees. Each member body interested in a subject for which a technical committe€ has bgen
established has the right to be represented on that committee. International organizations, goveramental gnd
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standatdization.

Draf{ 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 bodjes
casting a vote.

ASTM International is one of the world’s largest voluntary standards development organizations with glopal
participation from affected stakeholders. ASTM technical committees fallow rigorous due process ballotjng
procgdures.

A prpject between ISO and ASTM International has been formed to develop and maintain a group| of
ISO/ASTM radiation processing dosimetry standards. Under" this project, ASTM Subcommittee E10.p1,
Dosimetry for Radiation Processing, is responsible for the.development and maintenance of these dosimgtry
stanglards with unrestricted participation and input from*appropriate ISO member bodies.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. Neither ISO nor ASTM International shall be held responsible for identifying any or all such patent
rights.

Interpational Standard ISO/ASTM 51539 was developed by ASTM Committee E10, Nuclear Technology gnd
Appljcations, through Subcommittee E10.01, and by Technical Committee ISO/TC 85, Nuclear energy.

This| second edition cancels” and replaces the first edition (ISO/ASTM 51539:2002), which has bgen
technically revised.

iv © ISO/ASTM International 2005 — All rights reserved
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INTERNATIONAL

=S
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. Scoﬂe

1.1 This guide covers procedures for using radiation-
sensitiv¢ indicators (referred to hereafter as indicators) in
radiatiof processing. These indicators may be labels, papers,
inks or [packaging materials which undergo a visual change
when ejposed to ionizing radiation (1-5).

1.2 The purpose for using indicators is to determine visually
whether| or not a product has been irradiated, rather than to
measurd different dose levels.

1.3 Ipdicators are not dosimeters and shall not be used as a
substitufe for proper dosimetry. Information about dosimetry
systems| for radiation processing is provided in other ASTM
and ISQ/ASTM documents (see ISO/ASTM Guide 51261).

1.4 This standard does not purport to address all of the
safety doncerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate sqifety and health practices and determine the applica-
bility of{regulatory limitations prior to use.

2. Referenced documents

2.1 ASTM Standards: 3

E 17(] Terminology Relating to Radiation Measurements
and |Dosimetry

2.2 ISO/ASTM Standards:?

51204 Practice for Dosimetry in Gamma Irradiation Facili-
tieq for Food Processing

51261 Guide for Selection and Calibtation of Dosimetry
Sygtems for Radiation Processing

51431 Practice for Dosimetry in(EléCtron Beam and X-ray
(Brpmsstrahlung) Irradiation Facilities for Food Process-
ing

51608 Practice for Dosimefry in an X-ray (Bremsstrahlung)
Faqility for Radiation Processing

51649 Practice for. Dosimetry in an Electron Beam Facility

! This guide’is under the jurisdiction of ASTM Committee E10 on Nuclear
Technology dnd-Applications and is the direct responsibility of Subommittee E10.01

VR iraVaval
e

for Radiation Processing at Energies between/3()0 keV and
25 MeV
51702 Practice for Dosimetry in a Gamma-Irradiation Fa-
cility for Radiation Processing
51939 Practice for Blood Irradiatign, Dosimetry
51940 Guide for Dosimetry for Sterile Insect Rglease Pro-
grams
2.3 International Commiission on Radiation Units and
Measurements (ICRU) Reports:*
ICRU Report 60 Fundamental Quantities and [ Units for
Ionizing Radiation

3. Terminology

3.1 Definitions:
3.1.1 dosimetry system—system used for determining ab-
sorbed “dose, consisting of dosimeters, measurement instru-
ment$\and their associated reference standards, and procedures
for\the system’s use.
3.1.2 indicator—see radiation-sensitive indicatof.
3.1.3 process load—volume of material with 4 specified
product loading configuration irradiated as a single|entity.
3.1.4 radiation-sensitive indicator—material sucl as coated
or impregnated adhesive-backed substrate, ink, coatipg or other
materials which may be affixed to or printed on the process
loads, and which undergoes a visual change when ¢xposed to
ionizing radiation.
3.1.4.1 Discussion—This visual change may be af observed
with the unaided eye or with an eye aid such as an optical filter.
3.1.4.2 Discussion—TIn the past, radiation-sensitjve indica-
tors have been referred to by different names (1-5) including
label dosimeters, label indicators, indicator labels,|dose indi-
cators, and radiation monitoring labels. ASTM Subcommittee
E10.01 considers a label dosimeter to be fundamentplly differ-
ent from an indicator, and intends to define a label| dosimeter
as a type of routine dosimeter (that is, quantitatiye) that is
unique in that it is attached firmly to the product gnd can be
read out without being removed from the product.
3.2 Definitions of other terms used in this staphdard that
permin to radiation measurement and dosimetry may be found

1 £ Radiats R + = 1 < 4o + DS B
on Dosimetry—forRadiaton-Proeessingandis-alsotmder-thejurisdietionofdS

85/WG 3.

Current edition approved by ASTM June 1, 2004. Published May 15, 2005.
Originally published as ASTM E 1539-93. Last previous ASTM edition E
1539-98<'. ASTM E 1539-93 was adopted by ISO in 1998 with the intermediate
designation ISO 15564:1998(E). The present International Standard ISO/ASTM
51539:2005(E) is a major revision of the last previous edition ISO/ASTM
51539:2002(E), which replaced ISO 15564.

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

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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in ASTM Terminology E 170. Definitions in ASTM E 170 are
compatible with ICRU 60; that document, therefore, may be
used as an alternative reference.

4. Significance and use

4.1 Indicators may be used to show that products have been
exposed to a radiation source. They should be used only to

+ Available from the International Commission on Radiation Units and Measure-
ments, 7910 Woodmont Ave., Suite 800, Bethesda, MD 20814, USA.
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provide a qualitative indication of radiation exposure and may
be used to distinguish processed loads that have been irradiated
from unirradiated process loads.

Note 1—The use of indicators does not eliminate the need for other
process-control procedures, such as quantitative dosimetry or the con-
trolled segregation of irradiated from nonirradiated products.

Note 2—See ISO/ASTM Standards 51204, 51431, 51608, 51649,
51702, 51939, and 51940 for 1nf0rmat10n on the use of mdlcators 111 the
various typg 8 s-ad HHqHe-product-appheations

4.2 Thg indicator manufacturer is obhged to supply a
statement fregarding the approximate dose level at which the
examiner [20/20 vision), at standard illumination (unfiltered
daylight, dr artificial light of the spectrum and intensity defined
by the proper ASTM standard), is able to determine the visual
change in [the indicator.

5. Selectipn of indicators

5.1 Indjcators should be selected that are convenient to use,
will remajn attached to the product, and can withstand the
stresses off the irradiation process.

5.2 Indjcators should be selected that have a response
threshold gippropriate for the range of dose experienced by the
product. Tlhe visual change should occur below the minimum
dose requilred for the product. In cases of process interruption,
where prdduct does not pass into the path of the primary
radiation field and receives only some scattered radiation, the
attached ipdicator should not show a visual change.

5.3 Thq indicators selected should also have a response
threshold [appropriate for the ranges of dose rate, radiation
energy and environmental conditions experienced by the prods¢
uct (1).

5.4 Thq suitability of such indicators (under the conditions
of use), frpm the time of purchase until their use or expiration
of their shelf life, shall be determined.

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

5.6 Indjcator materials may includ€¢, but are not limited to,
coated or [impregnated adhesive-backed substrates, inks and
coatings (1-5).

6. Applichtion

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

y 4y

i’

6.2 Indicators may be used to ensure segregation of irradi-
ated product from non-irradiated product within the radiation
processing facility.

6.3 In the event of interruption of the irradiation process,
indicators attached to product may help to locate the specific
zone of process interruption, thereby minimizing the amount of
discarded product.

6. 4 Indlcators may be used for monltorlng multiple-sided
Tt i here the
absorbed dose at the far side of the product is suffiei¢nt|to affect
the indicator, an unexposed indicator could bé, affixeld to the
side of the product that will face the radiation source b¢fore the
first exposure and between each subsequénf-exposure,

Note 3—There are other means of monitoring multiple-sidefd product
irradiation, such as the use of bar code labels and automatid turnover
mechanisms.

7. Limitations of use

7.1 Radiation-sensitive,indicators do not have suitable char-
acteristics for quantitatiye, accurate dose measurement. There-
fore, indicators aré. not dosimeters, and shall not be used as a
substitute for proper dosimetry.

7.2 Exposure to environmental conditions such jas heat,
daylight, <ultraviolet radiation, and gases produced| by the
irradiation process may cause undesirable changes to [some of
thesé indicator materials (1-4). Thus, indicators may|only be
useful within the irradiation facility where envirdnmental
conditions can be controlled. The user should be aware of and
follow any special handling and storage procedures thjit would
minimize such effects. Information about such potentjal envi-
ronmental influences upon the indicator should be pbtained
from the manufacturer or from published data.

Note 4—Some irradiation or storage conditions may result irf either an
unirradiated indicator falsely indicating it was irradiated, or an [irradiated
indicator falsely indicating it was not irradiated (false positivp or false
negative observations).

7.3 For the reasons stated above, indicators shall no{ be used
as the basis for product release.

8. Keywords

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