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ABSTRACT

A task group has been formed within the American Society for Testing and Materials
(ASTM) specifically to develop standards for measuring radiation dose for food
processing. The task group, which has 78 members, including 16 from Europe, con-
sists of a broad cross section of food industry, government, regulatory, manufac-
turing, and university interests.

The group is working on seven standards; three specifically for food irradiation
applications, and four for using specific dosimeter types for all radiation appli-
cations, including food processing. Together, this set of standards will specify
acceptable methods of accomplishing the required irradiation treatment of food and
other products, and will be available for adoption by regulatory agencies in food
irradiation protocols.

INTRODUCTION

The control and measurement of absorbed radiation dose received by a food product
is of paramount importance to the irradiation process. In general, the food proc-
essor is required to control the irradiation process so that all parts of the food
product receive an absorbed dose within certain prescribed limits. The required
dose range will depend on the food product and the desired effect. The lower
limit must be high enough to accomplish the desired effect but the higher limit
should not be so high as to affect adversely the quality or wholesomeness of the
food. Adequate dosimetry with proper statistical controls and documentation is
necessary to assure the food products are properly processed.

To help industry in this task, a number of standards and guidelines are being
developed under the auspices of the American Society for Testing and Materials
(ASTM). These include guidelines on how to select dosimeters, standards on where
to put them, how often to use them, and how many to use. Also being developed are
standards on how to calibrate and use an irradiation facility and standards on
exactly how to use individual types of dosimeters.

ASTM

The American Society for Testing and Materials (ASTM) was founded in 1898 and has
a total of 28,800 active members belonging to approximately 2000 subcommittees.
It is the world's largest source of voluntary consensus standards. The organiza-
tion covers a huge range of subjects, with standards for every conceivable product
and process from shipbuilding alloys, plastics, paint, cement, to textiles, energy



and robotics. ASTH publishes their current standards and procedures annually in
66 volumes. Individual standards are established by task groups consisting of
both members and nonmembers, including anyone who wants to participate. This
often includes people from industry, the government, manufacturers, regulatory
agencies, universities, consumer groups, and more and more frequently from over-
seas countries. Although anyone can contribute to the writing of the standards,
only ASTM members may vote and wield a veto. The results of this process are
standards, guidelines, and procedures that represent the latest state-of-the-art
thinking, and that have the unanimous support of all interested parties. This
makes the standards of particular value for specifying how research or production
operation." should be done properly. The standards are also ideally suited for
adoption by government regulators for inclusion in protocols.

TASK GROUP ON RADIATION DOSIMETRY FOR FOOD PROCESSING

The task group on "Radiation Dosimetry for Food Processing" was formed in 1984
within ASTM's Subcommittee E10.07 "Ionizing Radiation Dosimetry and Applications
for Material Testing and Processing." Table 1 gives a breakdown of the affilia-
tions of the 78 members, 20 of whom are from counties other than the USA. Several
of the members represent more than one interest, and most have attended one or
more of the seven 3-day task group meetings.

TABLE 1

ASTM E10.07.04 TASK GROUP MEMBERSHIP AFFILIATIONS

Government laboratories 22

Commercial radiation services 16

Irradiator manufacturer1" 14

Regulatory agencies 14

Universities 4

Dosimeter manufacturers 8

Food irradiation consultants 4

Medical products sterilization industry 12

Food industry 3

Consumer representatives 0

USA membership 58

Members from other countries 20

Total membership 78

Members attending one or more meetings 47

The scope of activities for the task group is generally to establish guidelines
for conducting food irradiation dosimetry properly. The task group is also avail
able for consultation, for providing assistance in food dosimetry, and for identi-
fying areas for additional research.



STATUS OF STANDARDS

There are three ASTM standards published in Volume 12.02 that were developed by
Subcommittee E10.07 for general gamina ray applications. These are Standard E666
for calculating absorbed dose from gamma or X-radiation, E668 for thermolumines-
cence dosimetry (TLD; systems, and E1026 for the Fricke dosimeter.

Task Group E10.07.04 is now developing three standards specifically for food
applications:

1. Guide for the Selection and Application of Dosimetry Systems for Use in Food
Irradiation. This guide defines primary, reference, transfer and working
standards, and provides criteria for" choosing dosimeters. It also covers
minimum documentation requirements, and how to treat uncertainties.

2. Practice for the Application of Dosimetry in the Characterization and Opera-
tion of a Gamma Irradiation Facility for f-ood Processing. This standard
explains how to fully understand an irradiation facility, and how to map
absorbed dose and determine and measure the maximum and minimum dose loca-
tions in the product carriers. This standard has almost completed its
approval processes and should be published within 6 months.

3. Practice for Characterizing and Qualifying Production Electron and Brems-
strahlung Irradiation Facilities for Food Processing. This standard is
still in outline form, but will have a similar format to the parallel stand-
ard for gamma facilities.

Four additional standards that will be useful for all applications, including food
irradiation processing, are being written for specific types of dosimeter sys-
tems. They are for radiochromic film, radiochromic liquid, radiochromic label,
and polymethyl methacrylate dosimeters. The latter standard includes the use of
red, amber and clear perspex manufactured at Harwell, U.K.; Radix RN-15 made in
Japan, and Gammix, made in Sweden. These standards will almost certainly be pub-
lished within 18 months. Additional standards to cover the use of the Alanine
dosimeter (developed in Germany) and the Dichromate dosimeter (developed in the
U.K.) will probably be started within a year.

PARTICIPATION IN THE TASK GROUP

It is easy to join Task Group E10.07.04. The only requirement is that each member
must contribute in some way to the development of the standards. Joining ASTM,
which costs $50 a year, is not necessary, but does allow the task group member to
vote. It is essential, however, that each member provide comments on the drafts
of the standards in a timely fashion. This can be done by writing or by tele-
phone, but the best way is by attending the semiannual task group meetings. It is
the synergistic interaction between the members, where each can hear the other
viewpoints, that results in useful and rapid progress. Recent meetings have been
attended by 25-30 participants. The next meetings are to be in Albuquerque, New
Mexico, from January 26-28, 1988, and in Andover, Massachusetts, from June 28-30,
1988.

2083F/crp


