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FOREWORD

The report of the eighth meeting (held in
Oct. 1998) of the Scientific Committee (SSC) of
the IAEA/WHO network of Secondary Standard
Dosimetry Laboratories (SSDL) was published in
the SSDL Newsletter No. 40, January 1999.

The ninth meeting was held in Vienna at the
Agency Headquarters from 13 to 17 November
2000. Opening remarks were made by
Mr. S. Groth, Director, Division of Human Health
(NAHU), Mr. H. 0stensen (WHO), Co-Secretary
of the IAEA/WHO SSDL network, and
Mr. Ahmed Meghzifene, acting Section Head,
Dosimetry and Medical Radiation Physics
(DMRP).

Mr. Groth informed the Committee that the SSC
was the only Standing Committee overlooking
activities in the Division of Human Health, and
that he felt it has been instrumental in keeping the
sub-programme focussed. He emphasized that
medicine is one of the most important applications
of the nuclear field, with 2.5 million people
working in medical applications of nuclear
energy. This is 3 times as many people as those
who work in either nuclear power or industrial
applications and 10 times as many as those who
work in agricultural applications. He suggested
that the TLD network, which is well known and
appreciated world wide, is one of the most
important functions of the DMRP section,
operated in conjunction with the WHO. He
credited the SSC with major contributions to these
efforts. He emphasized that it was important that
the Agency should not duplicate what other
agencies, nations or entities could provide, but
should serve its unique role.

Mr. 0stensen discussed the fact that the WHO is
undergoing continuing restructuring, which is
aimed at making the Organization more efficient
and cost-effective. He remains the only person
assigned to oversee radiation medicine and
diagnosis. He expressed his personal gratitude to
the Agency for their efforts in collaboration with
the WHO. He noted that it was very important
that the WHO have some involvement in the
Agency's sub-programmes in dosimetry and
medical radiation physics, although he was unable
to obtain resources for such work. He felt that the
joint effort created some important symbiosis
between the WHO and the Agency. He
emphasized that the highest priority from the
viewpoint of the WHO is improving the
availability and quality of diagnostic imaging,
where there is a tremendous need throughout the
developing world. He was pleased to see the



project to develop the Code of Practice (CoP) for
diagnostic radiology and was very eager to
participate in this and the other projects of the
Agency. However, because of limited resources,
his contribution must be limited primarily to hand,
mind, and moral support.

Mr. Meghzifene spoke of Mr. Pedro Andreo who
resigned from his position of Section Head,
DMRP, and is now back in Sweden. Mr. Andreo
apologized for not being able to attend this
meeting. Due recognition should however be paid
to his efforts to finalize the DMRP Section report
for the SSC meeting before his departure.

Mr. Allisy, Chairman of the SSDL Scientific
Committee then thanked Mr. Groth for the efforts
that the Agency had made to respond favourably
to the recommendations of the Committee. He
emphasized the important role the Agency
provided to develop links between developing
countries and the international metrology
community. He also emphasized the importance
of the policy of the DMRP Section to avoid giving
the impression of a regulator, but rather to provide
encouragement to the Member States to improve
their metrology and provide technologies to
accomplish these improvements. Mr. Allisy also
took the opportunity to express his sadness over
the passing away of Mr. Kalman Zsdanszky, who
had served the Agency and the DMRP so
faithfully and competently for very many years,
and to recognize his many contributions.

Mr. Meghzifene then introduced the DMRP staff
members who presented reports during the first
two days of the meeting on their various activities.
The SSC then met in closed session with him until
Friday noon, deliberating the accomplishments
and direction of the Agency's sub-programme,
and developing specific recommendations. The
list of participants in the meeting and the meeting
agenda are enclosed as Appendices I and II,
respectively.

The SSC regretted the absence of Mr. Andreo, the
outgoing DMRP Section Head, at the committee
meeting but wished to thank him for providing a
comprehensive overview of the activities of the
Section for 1999-2000 together with a projection
for 2001-2003. His report gave the SSC a clear
overall picture prior to the meeting and served as
a written reference for discussions during the
meeting. The SSC commended the present DMRP
staff for their level of accomplishments over the
past few years, for presenting their
accomplishments and proposed activities in a
clear and concise manner, and for providing

straightforward responses to questions from the
SSC.

The SSC evaluated the activities of the DMRP
reported for 1999-2000 and discussed the
proposed sub-programme for the Section for 2001
and 2002-2003. The scope of the SSC evaluation
addressed the questions of:

• The objective of the sub-programme areas

• The impact (benefit to the Member States)

• The continuing relevance of Agency activities

Specific recommendations from the SSC are
underlined throughout the text, but are also
reiterated at the end of the report.

1. INTRODUCTION

The DMRP report and the presentations from the
staff clearly showed the SSC that the DMRP had
responded to all recommendations of the previous
SSC report (SSDL Newsletter #40, January 1998),
and implemented most of the recommendations.
In general, the activities of the DMRP support the
aims of the Agency's Dosimetry and Medical
Radiation Physics sub-programme.

The DMRP Section's activities are performed
under four identifiable projects:

• PROJECT E.3.01: Secondary Standards
Dosimetry Laboratory (SSDL) network.

• PROJECT E.3.02: Dose Intercomparison and
Assurance

• PROJECT E.3.03: Transfer of Dosimetry
Techniques

• PROJECT E.3.04: Technical Co-operation
Activities

Beginning with the biennium 2002-2003, the
projects are changed to:

• PROJECT E.3.01: network of Secondary
Standard Dosimetry Laboratories (SSDLs)

• RROJECT E.3.02: Quality Assurance and
Dose Audits to End-Users

• PROJECT E.3.03: Research and Development
in Radiation Dosimetry Techniques

PROJECT E.3.04: Developments
Radiotherapy Physics Quality Assurance.

in

In the new format, E.3.01 and E.3.02 only address
the provision of services to Member States and all
CRPs (research and development) have been
moved to E.3.03 and E.3.04. Projects E.3.03 and
E.3.04 separate the activities in the current Project
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E.3.03 ("Transfer of dosimetry techniques"); with
the new E.3.04 focussing only on projects in the
field of Radiotherapy Physics Quality Assurance.
Technical Co-operation activities, previously
performed under E.3.04 will be merged under the
relevant new Project titles. However, this SSC
report is organized following the Project numbers
used during the reporting period (prior to 2002).

This report begins with a general discussion of
administrative items and collaborative efforts
within the Agency. Each project is then discussed
in turn. The report summarizes only those
activities of the Section for which the SSC has
comments or recommendations. Exclusion of
specific activities should be interpreted positively,
as concurrence by the SSC with the activity as
reported.

2. REPORT

2.1 General Organizational Items

2.1.1 Membership of the SSC

The SSC recommends increasing its membership
by one to include an additional member from an
SSDL that has experience with an external audit
group (EAG) or network.

2.1.2 Timing for the SSC meeting

Bearing in mind the timing of the Agency
programme development, it is recommended that
the SSC meets early enough in the programme
formulation process so that its recommendations
can be considered before the programme is
presented to the Member States.

2.1.3 Mutual Recognition Arrangement (MRA)

The SSC is pleased that the Agency has signed the
Mutual Recognition Arrangement (MRA) as this
consolidates the link between the IAEA, the
SSDL network and the international measurement
system. The SSC recommends that the DMRP
continue to participate in comparisons of regional
metrology organizations (RMQs), e.g.
EUROMET and SIM, to demonstrate its
calibration and measurement capabilities (CMC).
It is further recommended that the DMRP pursue
publication of an invited article in the SSDL
Newsletter regarding the MRA and its impact on
the SSDL network.

2.1.4 Regional Metrology Organization (RMO)

The SSC recommends that the DMRP, together
with the BIPM, consider the possible role of the

Agency in operating as an RMQ in ionizing
radiation dosimetry for Member States not
otherwise participating in an RMQ. The Agency
needs to recognize that additional resources would
need to be provided to support such a new role.

2.1.5 The Agency's Dosimetry Laboratory

The many activities of the Agency's Dosimetry
Laboratory require measurements of high
accuracy and the programmes have a significant
influence on radiation metrology world-wide as
well as an impact on doses received by individual
patients or irradiated products.

The Dosimetry Laboratory is integrated into the
IAEA's Laboratories (Seibersdorf). The range of
services provided to the SSDL network include:

• Calibration of ionization chambers for
radiotherapy, diagnostic X-rays including
mammography, and radiation protection.

• Calibration of re-entrant ionization chambers
for low dose rate brachytherapy sources
(B7Cs).

• TLD dose quality audits for external
radiotherapy beams (for SSDLs and for
hospitals)

• ESR-alanine dose quality audits for radiation
processing (for SSDLs and for facilities)

• TLD dose quality audits for SSDLs providing
dosimetry for personnel monitoring.

Cobalt-60 gamma radiation is essential for
radiotherapy calibrations. The Agency's present
cobalt unit is now 25 years old, and it is becoming
increasingly difficult to maintain the metrological
quality needed in the Agency's measurement
programme for radiotherapy. Commercially
available replacement units cannot be located in
the present bunker, as it is too narrow to
accommodate the loading of the source and proper
maintenance of the unit. Consequently, the SSC
recommends that a project to build a new bunker
to house a second cobalt unit be started now, to
ensure that the new facility is operational in 4 or
5 years.

The SSC further recommends that, with the
additional bunker and unit, the existing bunker
and 60Co unit be maintained and used for the
increasing number of radiation protection
calibrations, and for the training of Fellows. This
arrangement will provide the space necessary to
relieve the current overcrowding and avoid
compromising the accuracy required for
radiotherapy calibrations.



In the report of SSC-8, it was recommended that
the responsibilities and duties of NAHU and
NAAL be clearly defined and documented. The
SSC is pleased that this recommendation was
approved by the DG. To ensure that the quality
system of the DMRP metrological activities meets
the requirement of the mutual recognition
arrangement (MRA) signed by the Agency, this
recommendation now needs to be implemented by
the two divisions concerned.

2.1.6 The high-dose dosimetry task

The Agency's laboratory provides dosimetry
quality assurance services for high-dose
irradiation facilities in support of programmes
sponsored by other Divisions in the Agency
(specifically the Division for Food and
Agriculture (NAFA) and the Division of Physics
and Chemistry (NAPC)). The SSC regrets that the
support requested of the NAFA and NAPC for the
high-dose dosimetry service (IDAS) has not been
forthcoming. This lack of support is surprising in
view of the requirement for dose assurance,
including measurement traceability, both for food
irradiation and sterilization of medical devices.
However, given the resultant low financial
priority, the SSC recommends that the DMRP
prepare contingency plans for the 50
non-commercial users (from 46 developing
countries) of IDAS in the event that the service be
suspended because of severe equipment failure.

2.1.7 Patient protection issues

The SSC commends the collaboration among
NAHU, NSRW, the PAHO and the WHO in
organizing the international conference (Malaga,
Spain, 26-30 March 2001) on all aspects of
protection of the patient concerning diagnostic
and therapeutic uses of ionizing radiation.

The SSC recognizes that there are many aspects
of patient protection, including clinical,
regulatory, physical and technical components.
These latter two aspects, including dosimetry,
equipment and measurement quality assurance,
clearly lie within the expertise of DMRP/NAHU.
Consequently the SSC recommends that the
DMRP be directly involved in any Agency
activities relating to the radiation protection of the
patient that include physical and technical
components.

2.1.8 Collaboration with the World Health
Organization (WHO)

With continued support from the WHO and
particularly Mr. 0stensen, the turn-around time

and level of participation in the IAEA/WHO
postal TLD service continues to improve. The
SSC commends the WHO in their dedication to
improving the performance of the postal TLD
service. The SSC recognizes that the contribution
from the WHO is essential to the success of this
service and trusts that the World Health
Organization will continue, and increase, its
support.

The SSC recommends that training programmes
in radiation dosimetry and medical physics
applications, proposed by the Agency, the PAHO
or the WHO, be planned and carried out in
collaboration with each other, where there are
common interests. This is particularly important
because the PAHO and the WHO have direct
contacts with the health authorities in the Member
States.

The SSC further recommends that joint
IAEA/WHO seminars be organized for regional
officers concerned with human health. These
seminars should explain:

• the importance of coherent dosimetry linked to
the international measurement system,

• the role of staff training in dosimetry
techniques,

• the promotion of the IAEA/WHO hospital
audit service in radiotherapy dosimetry, and

• the importance of the SSDL network in
providing the necessary measurement
assurance.

2.2 Project E.3.01 Secondary Standard
Dosimetry Laboratory (SSDL) Network

The IAEA/WHO SSDL network presently
consists of 73 laboratories in 61 Member States
(more than hah0 are developing countries) and 20
affiliated members [international organizations
and Primary Standard Dosimetry Laboratories
(PSDLs)]. The SSC welcomes the new members
in Viet Nam, Ethiopia, Greece and Germany and
the two new affiliate members in the Slovak
Republic and Spain. There are current technical
co-operation projects related to the establishment
of new SSDLs in Jordan, Lebanon, Latvia (to also
serve Lithuania and Estonia) and Georgia.

Membership in the network is open to laboratories
designated by their national competent authority.
The privileges, rights and duties of members in
the network are laid down in the SSDL Network
Charter, published by the IAEA in 1999.

Active SSDLs provide traceable instrument
calibrations for radiation therapy, diagnostic



radiology including mammography,
brachytherapy (137Cs), occasionally provide
quality audits of radiotherapy by postal TLD and
on-site measurements, and some perform
measurements at radiation processing levels. The
implementation of such a programme requires that
the traceability of the SSDLs to a PSDL or to the
Agency be verified periodically through quality
audits and intercomparisons organized by the
DMRP. It was noted that almost all SSDLs (97%)
provide radiation protection level calibrations,
many without traceability through the Agency.

Since 1991, the DMRP has focused efforts on
follow up of the results of all of the audit services
when an SSDL (or hospital) fails the audit with a
disagreement with the Agency exceeding
appropriate action levels. This follow-up
programme has been very successful

2.2.1 Membership issues

The SSDL Network Charter established a
category of 'provisional member' for SSDLs who
do not fulfil the obligations of full membership.
This category is considered to be temporary while
efforts are made by the provisional member to
comply with the Charter. There are presently 4
laboratory members considered as provisional
members, Nigeria, Sudan and the two SSDLs in
Iraq. The SSC commends the DMRP for
identifying, as provisional members, SSDLs that
do not comply with the SSDL Network Charter.
The SSC recommends that if an SSDL is listed as
a provisional member for 3 years, the Agency
should write to the Member State suggesting that
the status be reviewed and an alternative
laboratory considered for designation as the
SSDL, if appropriate.

The main objective of the SSDL network is to
ensure traceability of measurements, for those
Member States that do not have access to primary
standard dosimetry laboratories, by providing and
maintaining the link between the end users of
radiation and the international measurement
system. The SSC, aware of the limited resources
of the DMRP, strongly urges the Agency to give
priority for services to those developing countries
that do not have a primary standards laboratory.

In the light of new memberships to the SSDL
network, the SSC recommends that the Agency
review the guidelines to Member States on the
designation of an SSDL in the IAEA/WHO
network. The review should take into account the
main objective of the network, i.e. to ensure
traceability of measurements for those States that

do not have access to primary standard dosimetry
laboratories.

The SSC recommends that the Agency invite
Member States to review the status of
membership of their laboratories in the SSDL
network, with a view to reclassifying the SSDL as
an affiliate member in cases where it has
developed a primary dosimetry standard linked to
the international measurement system.

2.2.2 lntercomparison of therapy level
ionization chamber calibration factors

In this proficiency test programme, the SSDL
verifies its ability to transfer a calibration from
their standard to the user. The SSDL calibrates an
ionization chamber of its choice, and forwards it
to the DMRP Section for their calibration. Twenty
SSDLs participated in this ion chamber
intercomparison during 1999-2000, 17 reports are
complete and three are pending. The results are
presented in Figure 1. Calibrations both in terms
of air kerma and absorbed dose to water are
included. The two discrepancies exceeding the
DMRP action level (±1.5%) were pursued. One
was resolved and one is pending.

The SSC commends the DMRP for having
purchased additional chambers to serve as
working dosimetry standards and so to avoid
using reference standards in this capacity. The
SSC recommends that, once the programme of
measurements to confirm the stability of the new
chambers has been completed successfully, they
be designated as the new working standards in the
laboratory procedures (DQLP) and the reference
standards no longer be used as working standards.

Intercomparison of ionizalion chamber calibration factors
in the IAEA/WHO Network of SSDLs, 1999-2000

0 5 10
Participant No.

FIGURE 1. Results of the ion chamber
intercomparisons. Data points are the ratios of ion
chamber calibration factors supplied by the SSDLs to
those measured by the IAEA. Circles correspond to air
kerma calibration factors and triangles to absorbed
dose to water factors. The solid symbols indicate the
results of repeat intercomparisons.

10



2.2.3 TLD monitoring of SSDL measurements
at therapy levels

This measurement assurance programme is to
verify the ability of the SSDL to transfer the
ionization chamber calibration to the
determination of absorbed dose under reference
conditions in a water phantom. The SSDL
irradiates TLDs at a reference depth in a cobalt-60
or high-energy X-ray beam. The TLDs are
evaluated at the Agency's Dosimetry
Laboratory. Sixty-three SSDLs participated in this
TLD service in 1999-2000, irradiating TLD in
164 beams of 60Co and high-energy X-rays. The
results are seen in Figure 2. Seven (4%) of the
TLD results were outside the Agency's 3.5%
action level, and were followed-up by the DMRP.
All but one of the discrepancies have been
resolved.
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FIGURE 2. Results of the IAEA/WHO postal TLD dose
audits of SSDLs for the delivery of dose to water under
reference conditions. Data correspond to the ratio of
the Agency's determined dose from the TL-response
(DTLD) to that stated by the SSDL (Dstat). Each data
point corresponds to the average of three dosimeters.

2.2.4 Calibration of ionization chambers at
diagnostic X-ray energies, including
mammography

The survey conducted following the
recommendation of SSC-8 indicates that 40% of
the SSDLs calibrate instruments for diagnostic
radiology, including 13% of the SSDLs who
calibrate at mammographic X-ray beam qualities.
The survey indicates a lack of standardization in
equipment and radiation beam qualities.

The DMRP has been developing facilities and
procedures for the calibration of ionization
chambers at mammography beam qualities. They
have developed 17 beam qualities with HVL from
0.27 mm Al to 0.85 mm Al. These represent both
Mo and Rh target and absorbers for both entrance
and exit dose qualities. They also obtained
calibration of their laboratory standard and
initiated a calibration service for the SSDLs.

Three mammbgraphy chambers have been
calibrated (27 calibration points) and 5 chambers
are scheduled in the near future.

The SSC commends the DMRP for having
established the calibration service at
mammographic X-ray beam qualities. The SSC
recommends that the DMRP conduct a pilot study
to determine the appropriate external audit
technique to assure measurement quality at the
SSDLs for these beam qualities.

The DMRP has also begun expanding their
activities in conventional diagnostic radiology.
The activities include a CRP to develop a Code of
Practice for diagnostic radiology and the
characterization of various X-ray beam qualities
for their tungsten target X-ray generator with
energies from 50 kVp tol50 kVp. The SSC is
pleased that a co-ordinated research project (CRP)
has been organized to develop this Code of
Practice for diagnostic radiology, both for
chamber calibrations and the use of these
chambers in hospitals. The SSC recommends that
a laboratory programme be initiated for the
establishment of the EEC diagnostic X-ray beam
qualities at the DMRP. The SSC further
recommends that the subsequent calibration
service be carried out at least at three
representative beam qualities.

2.2.5 Activities in brachytherapy dosimetry
standards

The Agency has two I37Cs low dose rate
brachytherapy sources calibrated at the National
Institute of Standards and Technology (NIST)
USA, and a well ionization chamber as a transfer
instrument. In the reporting period, SSDLs only
submitted two well ionization chambers for
calibration. From the survey recommended by
SSC-8, up to 50% of SSDLs indicate current or
planned capabilities to calibrate brachytherapy
sources. The SSC recommends that the DMRP
provide the SSDLs with the information from
DIRAC on the users of HDR brachytherapy in
their country, and conduct a survey to determine
how many SSDLs would use calibration and
subsequent measurement quality assurance
services from the Agency, specifically for HDR
192Ir brachytherapy. If a significant number of
SSDLs in developing countries indicate a need for
these services, the SSC recommends that the
DMRP undertake a pilot study to determine the
best way to meet these needs.
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2.2.6 TLD dose quality audits for radiation
protection

A regular TLD dose audit service for i37Cs
radiation protection calibrations was established
for Member States in 1999. The SSDLs and
selected PSDLs are asked to irradiate TLDs in a
l37Cs beam to a specified air kerma. The TLDs are
then evaluated by the Agency. The results of three
TLD runs are presented in Figure 3 showing that
about 30% of the SSDLs are outside an
acceptance limit of ±3.5%. These SSDLs are
contacted and support is provided to resolve the
discrepancies. As a routine, they are invited for
the next run. The SSDL's performance during the
follow-up exercises is also shown in the Figure 3.
Follow-up continues.

TLD audit for 137Cs radiation protection: runs 1/99,2/99,1/00

1.2

2

1.0

0.9

0.8

0

V

0

V ° o r
o u o s

0

1 ° 0 O
7 o ° c

o

a

r>

0
3 O 0

Q

0

First run
First follow-up
Second follow-up

n n

0
0

10 15 20

SSDLNo.

25 30 35

FIGURE 3. Ratios of the air kerma stated by SSDLs to
the TLD measured value at the IAEA dosimetry
laboratory.

2.2.7 Operational Quantities for radiation
protection

The SSC commends the DMRP for maintaining
standards for ambient dose equivalent and
recommends that the Agency encourage the use of
this quantity by the SSDLs for calibrations for
radiation protection. The SSC notes that chambers
designed for calibration in operational quantities
are becoming more readily available.
Consequently, the SSC recommends that the
DMRP undertake a survey to determine the
SSDL's secondary standard instrument, the SSDL
traceability. the types of instruments calibrated,
and the radiation protection dosi metric quantities
disseminated. The results of this survey should be
used to determine the programme of action for the
DMRP that will help to implement the
international Basic Safety Standard.

The SSC further recommends that the DMRP
extend its capabilities to include standards for and

dissemination of calibration in terms of personal
dose equivalent rHp(10)l using the ISO water slab
phantom, for those SSDLs involved in personal
dosimetry.

2.2.8 Measurement Quality Assurance (MQA)
in nuclear medicine

From the summary of annual reports from the
SSDLs, the majority of those indicating that they
undertake activity measurements are from
developing countries. The SSC welcomes the
decision of NAHU to extend the DMRP expertise
to include a medical physics professional staff
member in nuclear medicine in the programme
cycle 2002-2003.

The SSC recommends that the DMRP contact all
SSDLs to indicate the new initiative into nuclear
medicine metrology and quality assurance, and
identify whether the SSDL itself or another
laboratory is responsible for activity
measurements for nuclear medicine in their
country and which radionuclides are measured.
This information should be used to define the

±3 5%DMRP activities in this field to meet the needs of
Member States and to help identify the additional
laboratory space and equipment required to
support these activities. The SSC would be
pleased to assist in the definition of the activities,
which it believes should focus on measurement
aspects.

2.3 Project E.3.02 Dose Intercomparison
and Assurance

2.3.1 The IAEA/WHO TLD postal service for
hospitals

The IAEA/WHO TLD postal programme for
monitoring the calibration of radiation therapy
beams at hospitals in Member States continues.
The SSC applauds the DMRP and the WHO on a
number of changes aimed at improving the
efficiency and efficacy of the service.

2.3.1.1 Automatic reader system

The Agency has implemented an automatic TLD
reader, so that up to 500 beams evaluations can be
performed per year.

2.3.1.2 Turn-around time

The DMRP has been able to reduce the total
turn-around time for the postal TLD to
under 3 months, partly through in-house
improvements but principally through efforts in
dissemination of the postal packs as co-ordinated
by the WHO and the PAHO. The SSC is pleased
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to see these improvements continue, and
recognizes the important contributions from the
WHO and the PAHO.

2.3.1.3 Improved return rate

The return rate for the TLD has also increased
dramatically from between 50% to 60% in the
early 1990s to 95% in this reporting period
(1998-2000). This dramatic increase is due to the
joint efforts of the WHO and the DMRP. The SSC
continues to be pleased with these results.

2.3.1.4 Follow-up of hospitals outside the
acceptable limits

TLD verification of 660 beams at 382
radiotherapy centres was accomplished in the
reporting period. The results are shown in
Figure 4. In 1999-2000, 183 additional
radiotherapy centres joined the TLD network,
representing 256 of the 660 beams. As is shown,
84% are within the ± 5% action level and 16% are
outside the action level. The DMRP has
established a follow-up programme for hospitals
outside acceptable limits, consisting of three
levels:

• contacting the hospital either through the
WHO or the PAHO, or directly by DMRP
staff;

• involving the local SSDL in the resolution of
the discrepancy, and

• involvement of an expert.

The results of this follow-up are seen in Figure 5.
These data pertain to the 73 radiotherapy facilities
where a discrepancy was discovered. As can be
seen, approximately 50% of the discrepancies
were resolved by the centre themselves, while
nearly one quarter required assistance from the
SSDL or an expert. Nearly 30% are still
unresolved.

The SSC encourages the DMRP to produce a
document discussing the causes of significant
discrepancies discovered during TLD audits and
the methods of correcting them, to help all
participants of the TLD audit service.

TLD checks, hospitals: 1998-2000 f Co and X-rays)
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FIGURE 4. Results of the IAEA/WHO TLD postal dose
audits of radiotherapy hospitals for the delivery of
absorbed dose to water under reference conditions
during 1999-2000. Data in the graph correspond to
ratios of the Agency's determined dose (DTLD) relative
to the dose stated by the hospital (Dstat). Each data
point corresponds to the average of two dosimeters. A
total of 660 beam calibrations were checked in 381
radiotherapy facilities. Approximately 16% of the
results were found outside the ±5% action level. Black
dots indicate the deviations that have not been
corrected (before September 2000).

Follow-up of deviations outside ±5%
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FIGURE 5. Pie chart showing the outcome of
follow-up dosimeters sent to hospitals outside the
action level. Seventy one percent are resolved

2.3.1.5 Benefits of repeat TLD

The benefit of the external audit is seen in that
only 79% of the radiotherapy facilities using the
Agency TLD service for the first time were within
the 5% action level, while 88% of radiotherapy
facilities that have benefited from a previous TLD
audit were inside the action level.

The committee is delighted with the actions of the
DMRP in improving the turn-round time,
percentage of returns, follow up of discrepancies
and measurement quality of the IAEA/WHO TLD
audit service. It recommends that the maximum
capacity of this service C500 beams check per
year) continue to be directed towards the
developing countries that do not yet have their
own External Audit Group CEAG).
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2.3.1.6 Transfer of TLD programmes to Member
States

There are seven Member States (China, India,
Argentina, Algeria, Czech Republic, Israel, and
Malaysia) that have established External Audit
Groups (EAGs) utilizing TLD and usually on-site
reviews to audit hospitals in their countries, and
which have a formal link to the DMRP laboratory.
Recently five other Member States started the
process of establishing such programmes
(Columbia, Cuba, Philippines, Poland, and
Viet Nam). An additional 10 Member States have
made preliminary inquiries about establishing
such programmes. All EAGs participate with the
DMRP in reference TLD irradiations and blind
TLD tests to end-users.

The SSC strongly supports the project (extension
of CRP E2.40.07) to establish national QA
programmes for radiation therapy dosimetry in
developing countries. This CRP will finish at the
end of 2000, and the SSC urges the IAEA to
publish the guidelines as soon as possible. This
will encourage the 12 EAGs to follow the
guidelines. The SSC recommends that the
Technical Co-operation Department be prepared
to support the requests from at least another 10
developing countries to establish such EAGs and
to implement these guidelines. As it is the
responsibility of the DMRP to ensure the quality
of measurements performed by the EAGs,
including coherence with the international
measurement system, the SSC recommends that
the programme of external audits (reference
irradiations and blind tests) of the EAGs be
continued.

2.3.2 High dose dosimetry

The DMRP continues to provide the International
Dose Assurance Service (IDAS) at radiation
processing dose levels using alanine dosimeters
issued and evaluated at the Agency's Dosimetry
Laboratory. In 1999-2000, the IDAS audit service
provided 141 beam calibration audits at 75
facilities, many new to the IDAS. Two thirds of
the facilities are non-commercial research
institutes and % are in developing countries. The
results are shown in Figure 6. Sixty three percent
are within the ± 5% action level. Follow-up of
those outside the action level includes repeat
dosimeters and assistance by letter. Repeat
dosimeters were sent to 24 institutions. Of these,
10 are now within the ±5% action level, 2 were
outside, and 12 are still pending.

The SSC recognizes that this is a dosimetry
programme with a high level of accuracy that

must be recognized for the value of its services.
However, the Agency programmes that benefit
most from these services are not within the
DMRP. This dosimetry programme therefore
consumes more than its fair share of resources in
the DMRP. See section 3.1.6 for further
discussion.

1.4
IDAS audits: 1998-2000 (*°Co beams)

1.2 -

1-0

0.8 -

0.6

o

o

1 I 1

o

1

-

-

- ±5%

20 40 60 80 100

Beam check no.

120 1 40

FIGURE 6. Results of the IAEA IDAS postal dose
audits of radiation processing facilities for the delivery
of absorbed dose to water under standard conditions
during 1998-2000 (before September 2000). Data in
the graph correspond to ratios of the dose stated by the
institution (Diml) relative to the Agency's determined
dose (D/AEA)- Each data point corresponds to the
average of three dosimeters. A total of 141 beam
calibrations were checked.

2.4 Project E.3.03: Transfer of Dosimetry
Techniques

The transfer of dosimetry techniques in the
DMRP sub-programme is provided through
Co-ordinated Research Projects (CRPs), training
courses, fellowships, seminars, symposia, and
publications. Computer databases are also
included in this project. Technical Co-operation
(TC) projects, which are an important mechanism
to transfer technology to developing countries, are
covered under Project E.3.04.

2.4.1 Computer databases

The DMRP is responsible for maintaining 3 IAEA
computerized databases.

• IAEA/WHO SSDL network, for internal use
only.

• IAEA/WHO TLD postal service (IDEA), for
internal use only.

• Directory of Radiotherapy Centres (DIRAC),
in collaboration with the WHO, for internal
and external use.

The SSC welcomes the work of the DMRP to
update the Directory of Radiotherapy Centres
(DIRAC) and its production in draft electronic
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form. Recognizing that the data in the database is
incomplete and the need for quality assurance, the
SSC encourages the DMRP to continue validating
and updating the data, and looks forward to
publication of the interactive version on the World
Wide Web.

2.4.2 Internet access to DMRP web pages

Eight Web pages for DMRP are available on the
Internet. These appear very popular, with nearly
20,000 hits and the downloading of more than 700
documents in the first 9 months of 2000.

Year
of

start

Subject
Year

of
comp-
letion

Partici-
pating
Institu-
tions

1 9 9 7 E2 40 10 Alanine-ESR dosimetry for

radiotherapy Cancelled (1999) due to lack

of funding.

1998 E2 40 11 EPR bio-dosimetry (jointly with 2001
NSRW) Implementation postponed due to

delay in recruitment of the new staff

member. Last Research Co-ordination

Meeting to be held in 2001.

2.4.3 Co-ordinated Research Projects (CRPs)

The list of active CRPs is included in Table 1, and
the list of proposed CRPs is given in Table 2. The
SSC supports the submission of the CRP on
non-reference dosimetry audits as being timely.

TABLE 1. CO-ORDINATED RESEARCH
PROJECTS (CRPS) ACTIVE DURING THE
REVIEW PERIOD.

Year
of

start

Subject
Year

of
comp-
letion

Partici-
pating
Institu-
tions

1995

1996

1995

1996

E2 40 06 Characterization and evaluation

of high-dose dosimetry for quality

assurance in radiation processing:

TecDoc-1156 published in 2000.

E2 10 02 Development of a quality

assurance programme for Secondary

Standard Dosimetry Laboratories. Final

report completed

E2 40 07 Development of a quality

assurance programme for radiation

therapy dosimetry in developing

countries. CRP extended and additional

members added.

1999 10

1999

2000 13

E2 40 08 Dose determination with

plane-parallel ionization chambers in

therapeutic electron and photon beams.

TecDoc 1173 published 2000.

I " 7 E2 40 09 Development of a Code of

Practice for dose determination in photon,

electron, and proton beams based on

measurements standards of absorbed dose

to water. TRS-398 prepared and

submitted for publication (in press).

Extension of CRP approved for testing

and implementation of the CoP.

2000 E2 10 03 Dosimetry in X-ray diagnostic
radiology: An International Code of
Practice

1999

2000
(2002)

TABLE 2. CO-ORDINATED RESEARCH
PROJECTS PLANNED/PROPOSED (NOT YET
APPROVED) FOR 2001 AND 2002-2003.

Year
of

start
Subject

Year of
comple-

tion

Partici-
pating
Institu-
tions

2003

2001 E3.01 (Extension of E2 40 09) 2003 5-7
Development of techniques for the
dissemination of absorbed dose to
water standards to the SSDLs.

2001 E3.02 Development of TLD-based 2005 5-7
quality audits for radiotherapy
dosimetry in non-reference conditions.

2003 E3.04 Develop procedures for 'in-vivo' 2006 5-7
dosimetry of cancer patients
undergoing radiotherapy treatments.

2000 E304 Transport simulation for 2003
photons/electrons in radiotherapy (in
collaboration with NAPC, Nuclear
data). Postponed.

2.4.4 Training courses and symposia

An International Symposium on Standards and
Codes Of Practice for Radiation Dosimetry has
been approved for the year 2002. The SSC is
pleased that an international symposium on
standards and codes of practice in radiation
dosimetry has been approved and budgeted for the
next programme cycle. The SSC recommends that
the title of the symposium be changed to
International Symposium on Standards and Codes
of Practice in Medical Radiation Dosimetry,
which more accurately reflects its content.
Recognizing that it has been a long time since the
last symposium (1993), and that there is
continuing progress in dosimetry practice, the
SSC recommends that the DMRP consider
scheduling a medical radiation dosimetry
symposium every 5 years.
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2.5 Project E.3.04 Technical Co-operation

Technical Co-operation projects are an important
way to transfer technology to developing Member
States, and a large fraction of the manpower of the
DMRP Section is dedicated to TC tasks. In 1999
(through September) DMRP provided support to
74, and 65 in the year 2000, on-going TC projects,
respectively, either as the main section
responsible for providing the required technical
support or sharing the responsibilities with other
sections, mainly Applied Radiation Biology and
Radiotherapy. Manpower planned for this
programme was 20%, however, the true amount
of professional manpower dedicated to TC
has reached 40%.

The SSC welcomes the growth in requests from
Member States for TC projects in medical
radiation applications, and recommends additional
professional staff resources be made available to
cover the continuing increased demand for DMRP
services to TC projects.

3. ACTIVITIES PLANNED FOR 2001
AND 2002-2003

The SSC supports the tasks proposed within the
four project areas for 2001 and the 2002-2003
cycle, with the inclusion of the recommendations
in this report. However, the SSC suggests that a
low priority be given to the proposed activities:

- technical meeting on biological and dosimetry
aspects of space radiation

- to coordinate a CRP on transport simulation
for photons/electrons in radiotherapy.

4. RECOMMENDATIONS

The recommendations are summarized below, in
order of presentation in the report.

i. The SSC recommends increasing its
membership by one to include an additional
member from an SSDL that has experience with
an external audit group (EAG) or network.

ii. Bearing in mind the timing of the Agency
programme development, it is recommended that
the SSC meets early enough in the programme
formulation process so that its recommendations
can be considered before the programme is
presented to the Member States.

iii. The SSC is pleased that the Agency has
signed the Mutual Recognition Arrangement
(MRA) as this consolidates the link between the

IAEA, the SSDL network, and the international
measurement system. The SSC recommends that
the DMRP continue to participate in comparisons
of regional metrology organizations (RMOs), e.g.
EUROMET and SIM, to demonstrate its
calibration and measurement capabilities (CMC).

iv. It is further recommended that the DMRP
pursue publication of an invited article in the
SSDL Newsletter regarding the MRA and its
impact on the SSDL network.

v. The SSC recommends that the DMRP,
together with the BIPM, consider the possible role
of the Agency in operating as an RMO in ionizing
radiation dosimetry for Member States not
otherwise participating in an RMO. The Agency
needs to recognize that additional resources would
need to be provided to support such a new role.

vi. The Agency's present cobalt unit is now
25 years old, and the present bunker is too narrow
to accommodate the loading of the source and
proper maintenance of available new units.
Consequently, the SSC recommends that a project
to build a new bunker to house a second cobalt
unit be started now, to ensure that the new facility
is operational in 4 or 5 years.

vii. The SSC further recommends that, with the
additional bunker and unit, the existing bunker
and 60Co unit be maintained and used for the
increasing number of radiation protection
calibrations, and for the training of Fellows.

viii. In the report of SSC-8, it was recommended
that the responsibilities and duties of NAHU and
NAAL be clearly defined and documented. The
SSC is pleased that this recommendation was
approved by the DG. To ensure that the quality
system of the DMRP metrological activities meets
the requirement of the mutual recognition
arrangement (MRA) signed by the Agency, this
recommendation now needs to be implemented by
the two divisions concerned.

ix. The SSC regrets that the support requested
from NAFA and NAPC for the high-dose
dosimetry service (IDAS) has not been
forthcoming. Given the resultant low financial
priority, the SSC recommends that the DMRP
prepare contingency plans for the 50
non-commercial users (from 46 developing
countries) of IDAS in the event that the service
need be suspended because of severe equipment
failure.

x. The SSC recognizes that there are many
aspects of patient protection, including clinical,
regulatory, physical and technical components.
These latter two aspects, including dosimetry,
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equipment and measurement quality assurance,
clearly lie within the expertise of DMRP/NAHU.
Consequently the SSC recommends that the
DMRP be directly involved in any Agency
activities relating to radiation protection of the
patient that include physical and technical
components.

xi. The SSC recommends that training
programmes in radiation dosimetry and medical
physics applications, proposed by the Agency, the
PAHO or the WHO, be planned and carried out in
collaboration with each other, where there are
common interests. This is particularly important
because the PAHO and the WHO have direct
contacts with the health authorities in the Member
States.

xii. The SSC further recommends that joint
IAEA/WHO seminars be organized for regional
officers concerned with human health. These
seminars should explain the following:

- importance of coherent dosimetry linked to the
international measurement system;

- role of staff training in dosimetry techniques;

- promotion of the IAEA/WHO hospital audit
programme in radiotherapy dosimetry;

- importance of the SSDL network in providing
the necessary measurement assurance.

xiii. The SSC commends the DMRP for
identifying, as provisional members, SSDLs that
do not comply with the SSDL Network Charter.
The SSC recommends that if an SSDL is listed as
a provisional member for 3 years, the Agency
should write to the Member State suggesting that
the status be reviewed and an alternative
laboratory considered for designation as the
SSDL, if appropriate.

xiv. The main objective of the SSDL network is
to ensure traceability of measurements, for those
States that do not have access to primary standard
dosimetry laboratories. The SSC, aware of the
limited resources of the DMRP, strongly urges the
Agency to give priority for services to those
developing countries that do not have a primary
standards laboratory.

xv. In the light of new memberships to the
SSDL network, the SSC recommends that the
Agency review the guidelines to Member States
on the designation of an SSDL in the IAEA/WHO
network. The review should take into account the
main objective of the network, i.e. to ensure
traceability of measurements for those States that
do not have access to primary standard dosimetry
laboratories.

xvi. The SSC recommends that the Agency
invite Member States to review the status of
membership of their laboratories in the SSDL
network, with a view to reclassifying the SSDL as
an affiliate member in cases where it has
developed a primary dosimetry standard linked to
the international measurement system.

xvii. The SSC commends the DMRP for having
purchased additional chambers to serve as
working dosimetry standards so as to avoid using
reference standards in this capacity. The SSC
recommends that, once the programme of
measurements to confirm the stability of the new
chambers has been completed successfully, they
be designated as the new working standards in the
laboratory procedures (DOLP) and the reference
standards no longer be used as working standards.

xviii. The survey conducted following the
recommendation of SSC-8 indicates that 40% of
the SSDLs calibrate instruments for diagnostic
radiology, including 13% of the SSDLs who
calibrate at mammography X-ray beam qualities.
The SSC commends the DMRP for having
established a calibration service at mammography
X-ray beam qualities. The SSC recommends that
the DMRP conduct a pilot study to determine the
appropriate external audit technique to assure
measurement quality at the SSDLs for these beam
qualities.

xix. The SSC is pleased that a CRP has been
organized to develop a Code of Practice for
diagnostic radiology, both for chamber
calibrations and the use of these chambers in
hospitals. The SSC recommends that a laboratory
programme be initiated for the establishment of
the IEC diagnostic X-ray beam qualities at the
DMRP.

xx. The SSC further recommends that the
subsequent calibration service be carried out at
least at three representative beam qualities.

xxi. The SSC recommends that the DMRP
provide the SSDLs with the information from
DIRAC on the users of HDR brachytherapy in
their country, and conduct a survey to determine
how many SSDLs would use calibration and
subsequent measurement quality assurance
services from the Agency, specifically for HDR
192Ir brachytherapy.

xxii. If a significant number of SSDLs in
developing countries indicate a need for these
services, the SSC recommends that the DMRP
undertake a pilot study to determine the best way
to meet these needs.
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xxiii. The SSC commends the DMRP for
maintaining standards for ambient dose equivalent
and recommends that the Agency encourage the
use of this quantity by the SSDLs for calibrations
for radiation protection. The SSC notes that
chambers designed for calibration in operational
quantities are becoming more readily available.

xxiv. Consequently, the SSC recommends that
the DMRP undertake a survey to determine the
SSDL's secondary standard instrument, the SSDL
traceability, the types of instruments calibrated,
and the radiation protection dosimetric quantities
disseminated. The results of this survey should be
used to determine the programme of action for the
DMRP that will help to implement the
international Basic Safety Standards

xxv. The SSC further recommends that the
DMRP extend its capabilities to include standards
for and dissemination of calibration in terms of
personal dose equivalent [Hp(10)] using the ISO
water slab phantom, for those SSDLs involved in
personal dosimetry.

xxvi. The SSC recommends that the DMRP
contact all SSDLs to indicate the new initiative
into nuclear medicine metrology and quality
assurance, and identify whether the SSDL itself or
another laboratory is responsible for activity
measurements for nuclear medicine in their
country and which radionuclides are measured.
This information should be used to define the
DMRP sub-programme in this field to meet the
needs of Member States and to help identify the
additional laboratory space and equipment
required to support this programme.

xxvii. The SSC encourages the DMRP to produce
a document discussing the causes of significant
discrepancies discovered during TLD audits and
the methods of correcting them, to help all
participants of the TLD audit programmes.

xxviii. The committee is delighted with the
actions of the DMRP in improving the turn-round
time, percent of returns, follow up of
discrepancies and measurement quality of the
IAEA/WHO TLD audit service. It recommends
that the maximum capacity of this service (500
beams checks per year) continue to be directed
towards the developing countries, which do not
yet have their own External Audit Group (EAG).

xxix. The SSC strongly supports the project
(extension of CRP E2.40.07) to establish national
QA programmes for radiation therapy dosimetry
in developing countries. The SSC recommends
that the Technical Co-operation Department be
prepared to support the requests from at least

another 10 developing countries to establish such
EAGs and to implement these guidelines.

xxx. As it is the responsibility of the DMRP to
ensure the quality of measurements performed by
the EAGs, including coherence with the
international measurement system, the SSC
recommends that the programme of external
audits (reference irradiations and blind tests) of
the EAGs be continued.

xxxi. The SSC welcomes the work of the DMRP
to update the Directory of Radiotherapy Centres
(DIRAC) and its production in draft electronic
form. Recognizing that the data in the database is
incomplete and the need for quality assurance, the
SSC encourages the DMRP to continue validating
and updating the data, and looks forward to
publication of the interactive version on the World
Wide Web.

xxxii. The SSC supports the submission of the
CRP on non-reference dosimetry audits as being
timely.

xxxiii. The SSC is pleased that an
international symposium on standards and codes
of practice in radiation dosimetry has been
approved and budgeted for the next programme
cycle. The SSC recommends that the title of the
symposium be changed to International
Symposium on Standards and Codes of Practice in
Medical Radiation Dosimetry, which more
accurately reflects its content. Recognizing that it
has been a long time since the last symposium
(1993), and the continuing progress in dosimetry
practice, the SSC recommends that the DMRP
consider scheduling a medical radiation dosimetry
symposium every 5 years.

xxxiv.The SSC welcomes the growth in requests
from Member States for TC projects in medical
radiation applications, and recommends additional
professional staff resources be made available to
cover the continuing increased demand for DMRP
services to TC projects.

xxxv. The SSC supports the tasks proposed within
the four project areas for 2001 and the 2002-2003
cycle, with the inclusion of the recommendations
in this report. However, the SSC suggests that a
low priority be given to the following proposed
activities:

- technical meeting on biological and dosimetry
aspects of space radiation

- to coordinate a CRP on transport simulation
for photons/electrons in radiotherapy.
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5. CONCLUDING COMMENTS

The Agency's DMRP sub-programme provides
traceable radiation standards to the majority of
developing countries over a wide range of
energies and dose levels. External-beam radiation
therapy and radiation processing (high dose) have
a long history and robust links to international
standards. Recently the DMRP has developed
projects providing robust links for calibration of
mammography X-ray beams, brachytherapy
sources, and personnel monitoring programmes at
the participating SSDLs.

Efforts by the Agency and the WHO over the past
5 years have made significant improvements in
the return rate and turn-around time in the postal
TLD programme, effectively increasing the
availability of Agency standards. Two other
high-priority items promulgated by the DMRP
are:

i. follow-up of quality audit measurements which
fall outside the established action levels, and

ii. transfer of postal TLD programmes to national
programmes and establishing and maintaining
links between these programmes and the
DMRP.

The SSC still considers both of these as high
priority items, commends the DMRP on their
efforts, and encourages them to continue to
develop activities in these areas.

The SSC wishes to emphasize that radiation
dosimetry is a necessary adjunct to many
programmes that utilize ionizing radiation at
various dose levels. The SSC commends the
Agency for their continued support for the
programmes sponsored through the Dosimetry
and Medical Radiation Physics Section. The SSC
also commends the DMRP and the Agency for
actions already taken to develop communications
and programme sharing between DMRP and other
Divisions which can benefit from the expertise of
the DMRP staff and the measurement standards
maintained by the Section.

The SSC again commends the staff of the
Dosimetry and Medical Radiation Physics Section
for their achievements and for their clear and
comprehensive presentation of the Agency's
DMRP present and future sub-programme.

The SSC takes the opportunity to thank Pedro
Andreo sincerely for all his efforts in enhancing
and promoting the work of the DMRP during his
tenure as Section Head.
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