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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 project 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 E10.01,
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 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.

International Standard ISO/ASTM 51940 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
Dosimetry for Sterile Insect Release Programs  ?*

This standard is issued under the fixed designation ISO/ASTM 51940; 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 1.5 This guide also covers the use of radiation-sensitive

1.1 This guide outlines dosimetric procedures to be folindicators for the visual and qualitative indication that the
lowed for the radiation sterilization of live insects for use in iNsects have been irradiated.
pest management programs. The primary use of irradiated, 1.6 This standard does not purport to address all of the
reproductively sterile insects is in the Sterile Insect TechniqueSafety concerns, if any, associated with its use. It is the
where large numbers of sterile insects are released into the fiel@Sponsibility of the user of this standard to establish appro-
to mate with and thus control pest populations of the sam@iate safety and health practices and determine the applica-
species. A secondary use of sterile insects is as benign hosts f3ifity of regulatory limitations prior to use.
rearing insect parasitoids. The procedures outlined in this guidE Referenced documents
will help ensure that insects processed with ionizing radiation™
from gamma, electron, or X-ray sources receive absorbed 2-1 ASTM Standards® o
doses within a predetermined range. Information on effective E 170 Terminology Relating to Radiation Measurements
dose ranges for specific applications of insect sterilization, or _and Dosimetry

on methodology for determining effective dose ranges, is not E 668 Practice for Application of Thermoluminescence-
within the scope of this guide. Dosimetry (TLD) Systems for Determining Absorbed Dose
_ _ _ in Radiation-Hardness Testing of Electronic Devices
Note 1—Dosimetry is only one component of a total quality control £ 1026 Practice for Using the Fricke Reference Standard
program to ensure that irradiated insects are adequately sterilized and Dosimetry System

sufficiently 'comp.etltlve or other\Nl.se swtat.JIe for t.helr |.nte.nded p.urpose. E 2116 Practice for Dosimetry for a Self-Contained
1.2 This guide covers dosimetry in the irradiation of insects ~ Gamma-Ray Irradiator

for these types of irradiators: self-contained dry-stoﬁé@s E 2303 Guide for Absorbed-Dose Mapplng in Radiation
or ®°Co irradiators, large-scale gamma irradiators, and electron Processing Facilities

accelerators. Additional, detailed information on dosimetric g 2304 Practice for Use of a LiF Photo-Fluorescent Film
procedures to be followed in installation qualification, opera-  posimetry System

tional qualification, performance qualification, and routine 22 |SO/ASTM Standard’:

product processing can be found in ISO/ASTM Practices 51261 Guide for Selection and Calibration of Dosimetry
51608 (X-ray [bremsstrahlung] facilities), 51649 (electron Systems for Radiation Processing

beam facilities), 51702 (large-scale gamma facilities), and 51275 Practice for Use of a Radiochromic Film Dosimetry
ASTM Practice E 2116 (self-contained dry-storage gamma  system

facilities). _ - . 51400 Practice for Characterization and Performance of a
1.3 The absorbed dose for insect sterilization is typically  High-Dose Radiation Dosimetry Calibration Laboratory
within the range of 20 Gy to 600 Gy. 51538 Practice for Use of the Ethanol-Chlorobenzene Do-

1.4 This guide refers, throughout the text, specifically to  simetry System

reproductive sterilization of insects. It is equally applicable to 51539 Guide for the Use of Radiation-Sensitive Indicators
radiation sterilization of invertebrates from other taxa (for 51540 Practice for Use of a Radiochromic Liquid Dosim-
example, Acarina, Gastropoda) and to irradiation of live insects  etry System

or other invertebrates for other purposes (for example, induc- 51607 Practice for Use of the Alanine-EPR Dosimetry
ing mutations), provided the absorbed dose is within the range  system
specified in 1.3. 51608 Practice for Dosimetry in an X-Ray (Bremsstrahl-
ung) Facility for Radiation Processing
o S . 51649 Practice for Dosimetry in an Electron Beam Facility
This guide is under the jurisdiction of ASTM Commitiee E10 on Nuclear for Radiation Processing at Energies Between 300 keV
Technology and Applications and is the direct responsibility of Subcommittee
E10.01 on Dosimetry for Radiation Processing, and is also under the jurisdiction of and 25 MeV
ISO/TC 85/WG 3.
Current edition approved June 30, 2004. Published August 15, 2004. Originally ——————————
published as ASTM E 1940-98. Last previous ASTM edition E 1940-98. The ?For referenced ASTMand ISO/ASTM standards, visit the ASTM website,
present International Standard ISO/ASTM 51940:2004(E) replaces ASTM BEwww.astm.org, or contact ASTM Customer Service at service@astm.org. For

1940-98 and is a major revision of the last previous edition ISO/ASTM Annual Book of ASTM Standardslume information, refer to the standard’s
51940:2002(E). Document Summary page on the ASTM website.
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51702 Practice for Dosimetry in a Gamma Irradiation Fa- 3.1.2 absorbed-dose mappirgmeasurement of absorbed-

cility for Radiation Processing dose within process load using dosimeters placed at specified
51707 Guide for Estimating Uncertainties in Dosimetry for locations to produce a one-, two- or three-dimensional distri-

Radiation Processing bution of absorbed dose, thus rendering a map of absorbed-
51956 Practice for Use of Thermoluminescence-Dosimetrylose values. _

(TLD) Systems for Radiation Processing 3.1.3 absorbed-dose rate, -Babsorbed dose in a material
2.3 International Commission on Radiation Units and per incremental time interval, that is, the quotientéf by dt

Measurements (ICRU) Reporis: (see ICRU 60).

ICRU 14 Radiation Dosimetry: X-rays and Gamma Rays b — dD/dt

with Maximum Photon Energies Between 0.6 and 50 MeV B
ICRU 17 Radiation Dosimetry: X-rays Generated at Poten- SI Unit: Gy-s*

tials of 5 to 150 kV 3.1.3.1 Discussior—The absorbed-dose rate can be speci-
ICRU 34 The Dosimetry of Pulsed Radiation fied in terms of average value Bfover long-time intervals, for
ICRU 35 Radiation Dosimetry: Electron Beams with Ener-example, in units of Gy-mirt or Gy-H™.

gies Between 1 and 50 MeV 3.1.4 calibration—process whereby the response of a mea-
ICRU 60 Fundamental Quantities and Units for lonizing suring system or measuring instrument is characterized through

Radiation comparison with an appropriate standard that is traceable to,
2.4 NCRP Publications" and consistent with, a national standard.

NCRP Report No. 69, Dosimetry of X-Ray and Gamma- 3.1.5 caniste—durable, reusable container, usually an alu-
Ray Beams for Radiation Therapy in the Energy Range 10ninum or steel cylinder, used to house a product (for example,
keV to 50 MeV, December 1981 factory-reared insects in packaging containers) during the

radiation process.
3.1.5.1 Discussior—Canisters are not used in some appli-
3.1 Definitions: cations in which the packaging container is sufficiently rigid
3.1.1 absorbed dose (B)-quantity of ionizing radiation and the design of the irradiator is appropriate.

energy imparted per unit mass of a specified material. The Sl 3.1.6 dose uniformity ratie-ratio of maximum to minimum

unit of absorbed dose is the gray (Gy), where 1 gray isabsorbed dose within the process load. The concept is also

equivalent to the absorption of 1 joule per kilogram of thereferred to as the max/min dose ratio.

specified material (1 %= 1 J/kg). The mathematical relation-  3.1.7 dosimeter—device that, when irradiated, exhibits a

ship is the quotient ofde by dm where de is the mean quantifiable change in some property of the device which can

incremental energy imparted by ionizing radiation to matter ofpe related to absorbed dose in a given material using appro-
incremental masem (see ICRU 60). priate analytical instrumentation and techniques.
D = de/dm 3.1.8 dosimeter set-one or more dosimeters used to mea-
3.1.1.1 Discussion—The discontinued unit for absorbed SU'e the absorbed dose at a location and whose average reading

dose is the rad (1 rad = 100 erg/g = 0.01 Gy). Absorbed dosE gsleg (th d_etermine absorbed dose Zt tfhatdlocatio_n.. b
is sometimes referred to simply as dose. For a photon source >~ osimetry systemsystem used for determining ab-

under conditions of charged particle equilibrium, the absorbe&Orbed dose, 'con3|st|_ng of dosimeters, measurement instru-
dose,D, may be expressed as follows: ments and their associated reference standards, and procedures

for the system’s use.

3. Terminology

D=PEHdfp 3.1.10 factory-reared insects-insects that are reared in
where: large quantity in a laboratory or factory setting for use,
) = particle fluence (particlesf) foII_owing_ reproductive sterilization through irradiation, as live
E = energy of the ionizing radiation (J), and animals in pest management programs.

Hefp = mass energy absorption coefficient?(ky). 3.1.11 installation qualificatior—obtaining and document-

If bremsstrahlung production within the specified material ising evidence that the irradiator, with all its associated equip-
negligible, the mass energy absorption coefiicient{/f) is  ment and instrumentation, has been provided and installed in
equal to the mass energy transfer coefficient/gy and accordance with specifications.
absorbed dose is equal to kerma if, in addition, charged particle 3.1.12 irradiator turntable—device used to rotate the can-
equilibrium exists. ister during the radiation process so as to improve dose

uniformity.

3 Available from the International Commission on Radiation Units and Measure-f 3.1.12.1Discussior—An |rrad|ator_ tumtable 1S Ofter-] e
ments, 7910 Woodmont Ave., Suite 800, Bethesda, MD 20814, USA. erred to a§ a turntable. Some Irrfadl.ator geomemes’ for

4 Available from the National Council on Radiation Protection and Measure-€X@mple, with an annular array of radiation sources surround-
ments, 7910 Woodmont Ave., Bethesda, MD 20814, USA. ing the product, may not need a turntable.
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