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From the Editor

It is almost the end of 2024. As a dosimetry community,
we can look back and see the achievements of this year
including the publication of the revised code of practice
for dosimetry based on standards of absorbed dose to
water (IAEA TRS 398 Rev.1) and the new code of
practice for dosimetry in brachytherapy for Secondary
Standards Dosimetry Laboratories (SSDLs) and

Hospitals (IAEA TRS 492). The links to these
publications can be found on page 17. This issue of the
SSDL Newsletter (No. 80) is dedicated to the report of
the 21st Scientific Committee of the IAEA/WHO
Dosimetry

Network of Secondary Standards

Laboratories (SSC-21). The SSC-21 reviewed the
achievements reported by the Dosimetry and Medical
Radiation Physics (DMRP) Section for the biennium
2022 — 2023 and noted actions following the SSC-20
recommendations. In particular, the activities of the
present and the future — for biennium 2024-2025 and
20262027 — were discussed and recommendations
were made. Included in this Newsletter are the
experiences of DMRP interns from the 2024 cohort.

Season’s greetings and wishing you all a prosperous
2025.

Figure 1. SSC Members with the DMRP section staff
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Staff of the Dosimetry and Medical Radiation
Physics (DMRP) Section

International Atomic Energy Agency, Vienna International Centre, P.O. Box 100, 1400 Vienna, Austria
Telephone: (+43-1) 2600+extension; Fax: (+43-1) 26007, E-Mail: Official. Mail@jiaea.org

Name Position/tasks Email address Extension

Carrara, Mauro Radiotherapy Medical Physicist, M.Carrara@iaca.org 21653
Section Head

Azangwe, Godfrey Radiotherapy Medical Physicist G.Azangwe(@iaea.org 28384

Berger, Daniel Radiotherapy Medical Physicist D.Berger@iaea.org 21655

Cardoso, Joao Dosimetrist (Calibrations) J.Cardoso@jiaea.org 28328

Chelminski, Krzysztof Dosimetrist (Linac) K.Chelminski(@iaea.org 28329

Christaki, Karen Radiotherapy Medical Physicist K.Christaki@jiaea.org 21659

Ciortan, Simona-Mihaela Team Assistant S.M.Ciortan(@jiaea.org 21634

Ciraj Bjelac, Olivera Medical Physicist (Imaging) 0.Ciraj-Bjelac@iaea.org 26909

De La Fuente Rosales, Liset  Dosimetrist (Quality Audits) L.De-La-Fuente- 28350

Rosales@iaea.org

Dimitriadis, Alexis Quality Manager (Dosimetry Al.Dimitriadis@iaea.org 28357
Laboratory)

Faustmann, Aminata Dosimetry Services Assistant A.Faustmann@iaea.org 28207

Guo, Siming Consultant S.Guo@jiaea.org

Hakimy-Sadiq, Nargis Team Assistant N.Hakimy@jiaea.org 21662

Hamdy, Reham Consultant R.Hamdy@iaea.org

Hettiarachchi, Piyumi Team Assistant P.Hettiarachchi@jiaea.org 21668

Kellogg, Benjamin Associate Dosimetrist B.Kellogg@iaca.org 28351

Knoll, Peter Medical Physicist, Nuclear Medicine P.Knoll@iaea.org 26674

Msimang, Zakithi Medical Radiation Physicist - Z.Msimang(@jiaea.org 21660
SSDL Officer, Editor of the Newsletter

Sanz, Dario Consultant D.Sanz@jiaeca.org 26443

Swamidas, Jamema Laboratory Head (Dosimetry J.Swamidas@iaea.org 28331
Laboratory)

Titovich, Egor Associate Database Officer (Medical E.Titovich@iaea.org 21665
Physics)

Tsapaki, Virginia Medical Physicist, Diagnostic V.Tsapaki@iaea.org 21663
Radiology

Velez, Graciela Training Officer (Medical Physics) G.Velez@iaea.org 26841

*‘Dosimetry Contact Point dosimetry(@jiaea.org, 21662

ssdl@iaca.org

*This is the e-mail address to which general messages on dosimetry and medical radiation physics should be addressed, i.e. correspondence not

related to specific tasks of the staff above. Each incoming general correspondence to the DMRP Section mailbox will be dealt with accordingly.
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Services provided by the IAEA in
DMRP Section

The IAEA’s Dosimetry and Medical Radiation Physics Section focuses on services provided to Member States through the
IAEA/WHO SSDL Network and on a system of dosimetry quality audits. The measurement standards of Member States are
calibrated, free of charge, at the IAEA’s Dosimetry Laboratory. The audits are performed through the IAEA/WHO postal dose
audit service for SSDLs and radiotherapy centres by using radiophotoluminescence and optically stimulated luminescence
dosimeters (RPLDs and OSLDs).

The Dosimetry Laboratory’s Quality Management System has been reviewed and accepted by the Joint Committee of the
Regional Metrology Organizations and the BIPM (JCRB). Some of the IAEA Calibration and Measurement Capabilities
(CMCs) are published in Appendix C of the BIPM key comparison database (KCDB).

The IAEA CMCs can be found at the following web site: https://www.bipm.org/kedb/
The range of services offered by the IAEA’s DMRP Section are listed below.

Services Radiation quality

X rays and vy rays from *’Cs and “’Co beams
137Cs, %Co, @linac photon beams* and '*’Ir
brachytherapy sources

**Calibration of ionization chambers (radiation therapy,
brachytherapy*, radiation protection, and diagnostic radiology
including mammography)

**Comparison of ionization chamber calibrations coefficients X rays and y rays from *’Cs and ®°Co beams
(radiation therapy, radiation protection, and diagnostic radiology

including mammography) for SSDLs

y rays from °Co, high energy X ray beams and
electron beams

Dosimetry audits (RPLD) for external radiation therapy beams

for SSDLs and hospitals
Dosimetry audits (OSLD) for radiation protection for SSDLs v rays from ¥’Cs

Reference irradiations and blind dose checks for dosimetry audit %9Co, high energy X ray and electron beams
networks (radiotherapy)

X rays and y rays from *’Cs and ®°Co beams
High Dose Rate Brachytherapy audits 8Co and *°Ir

* Calibration services are not included in the IAEA CMCs published in the BIPM KCDB.

** Technical procedures and protocols for calibrations and comparisons are available on our website https://ssdl.iaea.org/.
@ Service available only for SSDL’s that have activities in this area.

Reference irradiations to dosimeters for radiation protection

Member States interested in these services should contact the IAEA/WHO SSDL Network Secretariat, for further details, at
the address provided below. Additional information is also available at the web site: Attps.//ssdl.iaea.org

IAEA/WHO SSDL Network Secretariat

Dosimetry and Medical Radiation Physics Section
Division of Human Health

Department of Nuclear Sciences and Applications
International Atomic Energy Agency

P.O. Box 100

1400 Vienna

Austria

Telephone: +43 1 2600 21660
Fax: +43 1 26007 81662
Dosimetry Contact Point Email: dosimetry@iaca.org

SSDL Contact Point Email: ssdl@iaea.org

Note to SSDLs using IAEA calibration and audit
services:

1. To ensure continuous improvement in IJAEA
calibration and audit services, SSDLs are encouraged
to submit suggestions for improvements to the
Dosimetry Contact Point.

2. Complaints on IAEA services can be addressed to
the Dosimetry Contact Point.

3. Feedback can be provided using the form on our
website: https://ssdl.iaea.org/

https://iris.iaea.org/public/survey?cdoc=DOL00100
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Scientific Committee of the IAEA/WHO Network of

Secondary Standards Dosimetry Laboratories
Report of the Twenty-first Meeting of the SSDL Scientific Committee (SSC-21)
IAEA, Vienna, 11-15 March 2024

1 FOREWORD

The Scientific Committee of the [AEA/WHO network of
Secondary Standards Dosimetry Laboratories (SSDLs) is a
standing committee (SSC) within the framework of the
International Atomic Energy Agency. It is tasked with
conducting biennial reviews and evaluations of the
Dosimetry and Medical Radiation Physics (DMRP) Sub-
programme and reporting the results of the reviews to the
Directors General of the IAEA and the WHO. The report of
the twentieth meeting of the SSC (SSC-20), which was held
from 14 to 18 March 2022, was published in the SSDL
Newsletter No. 76 in December 2022,

The twenty-first meeting of the SSC (SSC-21) was held in
Vienna at the Agency Headquarters from 11 to 15 March
2024. Opening remarks were made by Ms May Abdel-
Wabhab, Director of the Division of Human Health (NAHU),
and Mr Mauro Carrara, Head of the Section of Dosimetry
and Medical Radiation Physics who is Co-Secretary of the
IAEA/WHO SSDL Network together with Ms Adriana
Vélazquez Berumen, Diagnostic Imaging and Medical
Devices, World Health Organization, Geneva, who was
unfortunately unable to be present but was able to join the
meeting via web-based video transmission on the first and
last day of the meeting. The members of the SSC-21 are:
Maria-Ester Brandan, Instituto de Fisica, National
University of Mexico (UNAM) representing the
International Commission on Radiation Units and
Measurements (ICRU) and specialist in radiology medical
physics; David T Burns, representing the Bureau
International des Poids et Mesures (BIPM) specialist in
radiation dosimetry and radiation standards; John Dickson,
University College London Hospital, UK, specialist in
nuclear medicine imaging physics; Stephen F. Kry, M.D.
Anderson, USA, specialized in dosimetry audits (replaced in
this meeting by Andrea Molineu from the MD Anderson
Cancer Center, USA, specialist in dosimetry audits); Jan
Seuntjens, Princess Margaret Cancer Centre and University
of Toronto, Canada, specialist in reference dosimetry and
radiotherapy physics, Zhang Jian, NIM, China, specialist in
primary radiation dosimetry standards, and Mehenna
Arib, SSDL, King Faisal Specialist Hospital and
Research Centre, Saudi Arabia, specialist in dosimetry
at the SSDL level, who was unable to attend the
meeting in person but participated throughout using
web-based audio and electronic transmission. The
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rapporteur was Penelope Allisy, specialized in
radiation dosimetry and radiation standards, retired
from BIPM.

1.1 Introduction

Ms May Abdel-Wahab, Director of NAHU, welcomed the
Committee and particularly the new Chairman, Mr Jan
Seuntjens. She then introduced the new Head of the DMRP,
Mr Mauro Carrara. She provided some background for the
Committee stating how the laboratory work review had
started in 1985 and in 1988 all the activities of the DMRP
were included in the reviews made by subsequent SSCs. The
Committee is carefully chosen every 6 years with a balance
of expertise and geographical distribution, and she
welcomed the present Committee with enthusiasm. She
stressed that the DMRP is one of the most active sections in
the Agency, with the IAEA-WHO SSDLs now in over 66
countries and the Agency laboratory producing 157
calibration certificates for radiation instruments in 2023
alone. After presenting some other statistics Ms Abdel-
Wahab explained that as cancer cases are now outpacing the
available technology, the Agency has innovated the Rays of
Hope project to support centres of excellence that will
provide diagnostic imaging with radiotherapy to combat the
rise in cancer cases in countries that would not otherwise
have these facilities. The DMRP and the SSC are asked to
support this concept. She recognised that the DMRP staff is
its greatest asset and appreciated their dedication and
scientific excellence, stating that more had been achieved in
the current biennium than ever before with achievements
such as the integration of the linear accelerator (linac) into
the service with lots of new initiatives to support the
Member States. She summarised by asking the Committee
to review the extensive work of the Department and provide
its recommendations for the next biennium. The report will
be published in the SSDL Newsletter so that the whole
community will be aware of the work undertaken and the
recommendations for the future programme. Ms Abdel-
Wahab said that she would join us again for the debriefing
session on Friday at which she was looking forward to
hearing innovative and targeted guidance for the next
biennium.

Mr Mauro Carrara thanked Ms Abdel-Wahab for her
introduction, welcomed the Committee and echoed some of



the areas of strength of the DMRP. He highlighted the
importance of the insightful recommendations provided by
SSC, which are crucial for designing the programme and
budget for the upcoming cycle. Deep appreciation was
extended to the current SSC Members for their substantive
engagement with DMRP colleagues throughout previous
SSC-19 and SSC-20 meetings. Their vision and
recommendations in the field of radiation metrology,
dosimetry and medical physics have helped the DMRP in
meeting the challenges of the present and addressing the
needs of the future.

Ms Adriana Vélazquez Berumen, greeted the SSC from
WHO in Geneva and congratulated the Division for all its
work. She said that in May 2023, the World Health
Assembly had approved the resolution for [Increasing
Diagnostics Capacity, which gives us the mandate for our
joint collaboration to support all of our Member States. In
addition, the WHO-IAEA joint publication with the title
Sustainable Management of Radiotherapy Facilities and
Equipment has been welcomed by Member States. She
explained that the increase in work to support cancer
diagnosis and treatment with medical devices at the WHO
meant they needed, more than ever, the technical support for
the SSDLs provided for Member States by the Agency. The
Rays of Hope programme and the Directory of Radiotherapy
Centres (DIRAC) database were resources that will lead to
successful outcomes for cancer treatment world-wide. She
said that she looked forward to hearing the guidance from
the SCC and would join the Committee again on Friday for
the closing session.

The Chairman Mr Jan Seuntjens proposed that there were
introductions around the table as some people present had
not met previously. Each member of the Committee and
each staff member present then introduced themselves,
including Mehenna Arib who was unable to be present in
person. The Chairman stated that the Committee would
work hard during the week to make innovative and targeted
recommendations for the DMRP’s work within the NAHU
Division and for the SSDL network. It was encouraging to
learn that the previous report had assisted in planning for the
current biennium and that the SSC-21 report will be
welcomed to assist in the planning for the Agency
programme and budget for next 2026/2027 biennium and
perhaps beyond.

Turning to the agenda for the week, the Chairman
highlighted some areas and accepted a proposal from a
Committee member for an additional 30 minutes to be
allocated for discussions around nuclear medicine and
diagnostic imaging. The agenda was then duly adopted.

Mr Carrara suggested that the SSC-21 prioritize their
recommendations into high and medium as previously as
this was helpful. Any additional comments on the
programme would also be acknowledged and implemented
where appropriate. He explained that, once the SSC-21
report had been submitted and approved by the Director
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General (DG), the programme would be finalized, and its
implementation could start as appropriate. He expressed his
thanks to Jan Seuntjens for Chairing the meeting and to
Penelope Allisy for acting as Rapporteur.

1.2 General discussion

1.2.1 Programme of the Meeting

The next item on the agenda was an overview of the DMRP
sub-programme including the actions following the SSC-20
report and recommendations, which were included in the
DMRP report that was sent to the SSC-21 in advance of the
meeting. The overview presentation was made by Mr
Carrara who outlined the successes towards implementing
the recommendations of the previous SSC and the
constraints that had prevented the implementation of some
recommendations. He explained that the work in all three
sub-programmes as well as developments in the SSDL
Network would be presented by the relevant staff. Each of
the staff presentations would be in three parts. Firstly, the
staff would present the achievements in 2022/2023,
followed by the activities planned for 2024/25 based on the
SSC-20 report and finally their suggestions for what might
be included in the SSC-21 report for the 2026-2027
biennium. He concluded the session by identifying the
DMRP involvement in artificial intelligence (Al) as well as
some overarching activities planned for the biennium. The
remainder of the first day of the meeting, DMRP staff
members presented reports on their activities and at the end
of the day the Committee deliberated on the presentations
and started to put together some recommendations. On the
second day, the staff continued with presentations on the
calibration and auditing services and on the DMRP cross-
speciality activities. The SSC-21 then continued with their
deliberations. On the third day there were presentations on
the cross-sectional activities within NAHU including the
comprehensive audits, and collaborative activities with other
divisions including the Division of Radiation, Transport and
Waste Safety (NSRW). The morning concluded with a
special session on the Rays of Hope Agency initiative and
the setting up of Anchor Centres. This was followed in the
afternoon by presentations on the SSDL Network, and
further deliberations by the Committee. In the evening there
was a self-funded dinner for the Committee in which the
staff also participated. This enabled general discussion and
a significant interchange of ideas. The fourth day was
allocated to a meeting of the Committee to consider all the
work done by the DMRP and to produce a set of 27
prioritized recommendations and about the same number of
good practice comments. These were then refined on the last
day before being presented by the Chairman to the Director
of NAHU Ms May Abdel-Wahab in the presence of the staff
and Ms Adriana Velasquez Berumen. During the feedback,
the Chairman of the SSC-21 thanked the DMRP staff on
behalf of the whole committee, for the very full DMRP
written report (submitted prior to the SSC-21 meeting), for
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their carefully prepared presentations, with his emphasised
approval for the new format and that he had particularly
appreciated the engaging discussions about their work.
Overall, he said how impressed the Committee had been
with the fantastic achievements of the DMRP, the impact of
which is often under-estimated. He said that one of the most
important recommendations concerned the mission critical
service of the dosimetry laboratory for Member States.

Ms May Abdel-Wahab responded that she appreciated the
efforts of the SSC-21 in making the recommendations. She
was pleased that some dynamic and positive thinking had
been used to prioritise the recommendations but that these
would need to be submitted to the budget programme and
might require some hard negotiations. Regarding the Al
recommendation she felt that having a CRP to provide more
detail on the way forward for the Agency would be helpful,
particularly in terms of educational guidance for Member
States. She also understood that radionuclide therapy was
certainly a gap that needed to be filled.

Ms Velazquez Berumen from the WHO said that she totally
supported all the recommendations related to diagnostic
radiology, and strongly recommended that radiotherapy
support, particularly in the Anchor Centres should not go
ahead without prior diagnostic imaging. She particularly
supported the DMRP databases, which are much used by the
WHO and stated that the WHO had links from their website
to all the DMRP publications. She finished by saying that
she would like to join in congratulating the DMRP for their
work output and programme delivery.

Mr Carrara expressed his appreciation of the DMRP staff
and for the recommendations which the staff felt had
captured the essence of their forward thinking. The DMRP
staff then presented David Burns with a token of their
appreciation as this would be his last SSC meeting prior to
his retirement from the BIPM.

Mr Seuntjens then closed the week’s meeting.

1.2.2  Programme evaluation

In preparation for its report, the SSC-21 reviewed the
activities reported by the DMRP for the 2022/23 biennium
and noted the outcomes of some outstanding
recommendations made by the SSC-17, SSC-18, SSC-19 as
well as those of the SSC-20 for the current biennium. Of
these recommendations, 45 had been closed or superseded
and 38 were ongoing in the current programme leaving just
15 recommendations that had been paused or need further
consideration to move forward. Only one recommendation
was still outstanding from each of the SSC-17 and SSC-18
reports. Most importantly, during the week, the SSC heard
from the DMRP staff regarding their achievements, present
activities and future aspirations and then made some
prioritized recommendations for the 2026/27 programme.
The SSC-21 evaluation considered:

o The objectives of the sub-programme areas.
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e The impact (benefit to the Member States).
e Opportunities to increase efficiency or reduce costs.
e The continuing relevance of Agency activities.

The 27 specific recommendations from the SSC-21 are
identified throughout the text and are also listed, in just two
priority categories of 14 high priority and 13 medium
priority recommendations at the end of the report.
Comments particularly with respect to good practice for
specific aspects of the present and future DMRP sub-
programme are made throughout the text and the more
important comments on which action is expected are also
listed at the end of the report.

2 INTRODUCTION TO THE SSC-21
REPORT

The SSC-21 expressed its thanks to the DMRP staff
members for having prepared a comprehensive report
covering the activities of the sub-programme on Dosimetry
and Medical Radiation Physics during the biennium
2022/23. This report had been provided in advance of the
meeting, in electronic format, thus enabling the Committee
to develop relevant recommendations in a timely manner.

During the meeting, the SSC-21 appreciated the consistent
style of the presentations made by the Section staff and
found the three-slide format to be most helpful. To facilitate
their subsequent use during discussions, it is suggested that
the presentation file names relate to each session number
according to their chronology in the agenda.

The DMRP Section objective is to support Member States in
enhancing their capacity to implement radiation imaging and
treatment modalities safely and effectively through
optimized dosimetry and medical physics practice. To
further this objective, the work of the Section is divided into
three projects whose titles are:

e Project 2.2.4.1: Calibration and auditing services
e Project 2.2.4.2: Developments in radiation dosimetry

e Project 2.2.4.3: Clinical medical radiation physics for
imaging and radiation therapy

This report of the SSC-21 follows the format established by
previous reports and begins with a general discussion of
administrative items and collaborative ventures within the
Agency. The three project areas are then discussed in turn.
In general, the report mentions only those activities of the
DMRP Section for which the SSC-21 has comments or
recommendations at present. It should be noted that when
a particular service provided by the DMRP is not
mentioned specifically, the SSC-21 strongly endorses its
continuation.

The SSC-21 is particularly pleased to see the
continuing support and involvement of the DMRP in



appropriate CRPs, and also the DMRP involvement in
TC projects, noting that in 2022 there were some 330
projects within the TC programme that involved the use
of radiation metrology and/or medical radiation
physics. The SSC-21 noted that the Agency initiative to
provide “cancer care for all” under the Rays of Hope
initiative that had been introduced in 2022 is likely to
need significant input from the Division.

A list of acronyms is given in the Appendix.

3 THE SSC-21 REPORT

3.1 General Organizational Items

The SSC-21 was pleased to learn about the progress made
regarding previous recommendations. Only the proposed
code of practice for the dosimetry of small composite fields
in radiotherapy recommended by SSC-17 is still
outstanding, with the other recommendations either
completed or underway, some of which had been awaiting
input from external bodies. The 24 recommendations from
SSC-18 have either been completed or are in progress in the
present biennium. It was also noted with satisfaction that the
34 recommendations of the SSC-19 are mostly completed or
underway and only 6 have been paused, one of which is the
CRP recommended on radiation metrology and advanced
dosimetry that has not been funded. The SSC-21 was pleased
to note that for the current biennium of 2024/2025, 16 of the
recommendations of SSC-20 had been completed, 21 were
underway in the present biennium and only 7 had been
paused and needed further input from the SSC-21. The many
comments provide by SSC-20 were noted by the DMRP as
helpful to the programme.

The SSC-21 expressed the view that the quality and volume
of work produced by the DMRP is impressive, thanks to the
dedication and professionalism of the DMRP staff. The
SSC-21 commends the work being undertaken in the current
programme and supports all those activities that are not
specifically mentioned in their recommendations and
comments.

The Deputy Director General of Nuclear Applications, Ms
Najat Mokhtar, and the Director of the NAHU, Ms May
Abdel-Wahab, are thanked sincerely for the support they
give to the DMRP programme and budget.

With regard to the organization of the SSC meeting by the
Agency, the SSC-21 was pleased to have all the documents
in electronic format only, noting the saving in resources. The
video conferencing facilities were also used that enabled one
Committee member to attend the meeting from his home
country. The SSC-21 also welcomed the possibility to visit
the Agency’s archives on the Friday afternoon although not
all the Committee members were able to profit from this
interesting visit.
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The SSC-21 really appreciated the consistent and more
summary style of presentations by the Section staff during
the meeting and endorsed this new format for future
meetings as this had facilitated the understanding of the
salient points for discussion. To facilitate discussion at
future meetings, it is suggested that the Power Point
presentation file names relate to each of the DMRP project
number as well as the meeting session number, according to
their chronology in the agenda.

Publications

The SSC-21 was very pleased to see all the efforts of the
DMREP staff to develop and publish the work that they have
completed. They noted the 12 Guidance documents,
including the International Codes of Practice for
brachytherapy dosimetry (TRS-492) and external beam
radiotherapy (TRS-398 Rev. 1), 4 SSDL Newsletters and 9
peer-reviewed papers had been published in the last two
years. These publications play a fundamental role in
maintaining the safe and accurate delivery of radiation doses
to patients in Member States and
their timely publication is
important. It was noted with
pleasure that The Handbook of
Basic Quality Control Tests for
Diagnostic Radiology was the IAEA HUMAN HEALTH SENES
most downloaded publication of No. 47
the Agency in 2023.

The SSC-21 is pleased to see that
the backlog of guidance
document publications seems to
have been addressed and
encourages the DMRP to
continue liaising with the editorial system to streamline all
publications.

Staffing

The SSC-21 recognizes that a great deal of DMRP staff
effort is dedicated to supporting TC projects, as well as
DMRP projects. We would like to acknowledge this
considerable effort together with the addition of the Rays of
Hope flagship initiative and congratulate the DMRP staff on
their efforts to support all these endeavours.

Handbook of Basic
Quality Control Tests for
Diagnostic Radiology

)raea

The Dosimetry Laboratory is key to the DMRP programme
with the services that it provides. The efficient and secure
provision of calibration services by the DOL to Member
States requires a continuity of expert calibration staff. A
potential discontinuity in such provision would the risk of
temporary removal (“greying out”) of the IAEA CMCs
registered in the CIPM Key Comparison Database (KCDB)
and because of the consequences for the CMCs of the
SSDLs, the SSC reiterates previous concerns raised over the
staff rotation policy when applied to critical posts where on-
site continuity of experience is essential. Consequently:

[R1] The SSC-21 recommends that the DMRP investigates
all options to preserve the long-term continuity in dosimetry
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expertise that is essential for the IAEA calibration and
dosimetry audit services.

The SSC-21 welcomes the Rays of Hope initiative noting
that its success relies partially on the contribution from
DMRP, which together with an increasing number of TC
projects is proving to be a non-negligible burden on the
regular budget activities of the staff. The SSC-21 recognizes
the efforts to bring extrabudgetary resources to support
additional Medical Physicists working for DMRP. This
should enable the DMRP to maintain its level of
commitment to the Member States.

Databases

The DMRP databases (IDEA, DIRAC, SSDL, DOLNET,
DAN) are vital to the functioning of the Section but the
technology used is now over 12 years old. Consequently:

[R2] The SSC-21 reinforces its recommendation from
SSC-20 that the DMRP develops a plan to transition its
critical data repositories to a new database platform, for
example a cloud-based solution, to allow these DMRP
repositories (IDEA, DIRAC, SSDL, DOLNET, DAN) to be
used effectively, securely and efficiently.

Education and Training

The SSC-21 is strongly supportive of the educational and
training courses provided by the DMRP and of the
publications that are such an important and visible feature of
the work of the DMRP. The SSC-21 looks forward to the
employment of a new Training Officer and proposes that a
priority list of activities is prepared by the DMRP in
readiness. Emphasis should be given to projects where
materials are ready for deployment and the DMRP website
should be promoted at every opportunity.

The SSC-21 is aware of copyright issues associated with
training materials prepared by external experts. The SSC-21
proposes that the DMRP employs standard text requiring
experts to provide copyright free materials and/or materials
where copyright has already been granted, as part of good
practice and that such requirements are strongly enforced.

The SSC-21 is pleased to see the DMRP activities regarding
artificial intelligence (Al), e.g. the Training Course Series
No.83 and the organization of the very successful ICTP
course on the subject. Noting the importance of Al in
medical physics, the SSC-21 proposes the integration of this
successful AI ICTP curriculum into e-learning materials for
Member States to use.

While it was noted that staff working in different areas of the
DMRP do meet and discuss progress with projects, the SSC-
21 suggests that care is taken regarding activities on cross-
cutting technologies (e.g. Al, dosimetry) and also cross-
cutting treatment modalities (e.g. theranostics) that involve
all medical physics sub-specializations, to ensure that these
are coordinated and streamlined across the DMRP.

The SSC-21 is pleased to see that IDOS is already being
planned for 2026 and proposes that a special celebration of
the 50 years of the SSDL Network is highlighted.

The SSC-21 is very supportive of DMRP hosting IAEA
General Conference side-events to promote the importance
of medical physicists to Member States as these events are
raising awareness globally.

Collaborations

The SSC-21 strongly supports the DMRP in its
collaborations with other sections within the Division, with
other Divisions of the Agency as well as with appropriate
external organizations. The provision of expert consultation
and all these collaborations are seen to be an important part
of the DMRP programme. The dedication of the staff in
supporting TC projects is well recognized and the SSC-21
acknowledges this considerable input to the work of the
Agency for its Member States.

The use of Big Data in radiation oncology calls into question
the need for structured data initiatives for future Al
applications using real-world data. In this context, it was
previously recommended that a CM be organized between
DMRP and ARBR with a group of experts to discuss
possible Agency action on the definition and use of
operational ontologies and Big Data in radiation oncology.
Standardized, domain-specific ontology for oncology should
integrate with existing databases or data systems and support
the implementation of Al-driven analytics. Such effort
should engage with international stakeholders, including
clinicians, data scientists, and regulatory bodies, to ensure
the ontology is comprehensive, clinically relevant, and
compliant with global health data standards. The end goal is
to enhance treatment personalization, improve patient
outcomes, and facilitate knowledge sharing across the
international community. The SSC-21 notes that a CM is
planned in April 2024 on Al and big data that will shed light
on the relevance of operational ontologies in oncology. The
SSC-21 suggests that further action on this matter be
planned after the outcome of the CM is known.

The SSC-21 welcomes the establishment of Anchor Centres
under the Rays of Hope Agency initiative. In this context,

the SSC-21

proposes

that some

Regional
Designated

SSDLs are associated with Anchor Centres to ensure that
radiation metrology is included within the programme to
provide a holistic approach for quality. Selection of the
Regional Designated SSDLs to be associated with Anchor
Centres should be based on criteria that need to be
established.

The SSC-21 is pleased to note that the Rays of Hope
initiative requires that Anchor Centres include all aspects of



multi-modal medical imaging as a pre-requisite before they
are accepted as an Anchor Centre.

The SSC-21 supports the collection at the NAHU level of
metrics and key performance indicators from Member States
that will provide the Agency with quantified information on
the cost-effectiveness of the various interventions on
radiation medicine and nutrition.

The SSC-21 proposes that the DMRP works with the WHO
to promote the use of the guidance document HHS 46
Worldwide Implementation of Digital Mammography
Imaging. 1t would be useful to make a survey of the current
situation in mammography imaging, thus obtaining
information to support future decisions aimed at attaining
the WHO Global Breast Cancer Initiative goals.

3.2 DMRP Projects

The SSC-21 reviewed the outcome of the previous biennium
2022/23, was pleased with the progress in the present
biennium 2024/25 and has made a number of
recommendations and comments for the biennium of
2026/27 as described here.

Project 2.2.4.1: Calibration and Auditing Services

This project is to enhance the capability of Member States in
achieving quality and consistency in radiation measurements
linked to the international measurement system and
ultimately to the safe use of radiation for cancer patients. The
project provides dosimetry audits of radiation beams at
cancer centres and SSDLs, as well as calibrations of national
reference dosimetry systems and inter-laboratory dosimetry
comparisons. The Dosimetry Laboratory runs under a
Quality Management System (QMS) supported by
databases. Together with technical support for research, this
project and its output thus ensures a traceable chain of
measurements to the end-user in hospitals and cancer
centres.

In the interests of efficiency, the effective use of resources
and a reduction in duplication of effort:

[R3] the SSC-21 recommends that the DMRP collaborates
with each appropriate RMO when planning a technical
review of an SSDL to enable its QMS to be accepted in the
framework of the CIPM MRA.

The SSC-21 strongly endorses the concept of arranging
comparisons for field instruments to support SSDLs and
suggests this is carried out at a national level for countries
having more than one SSDL. This could be coordinated
within regions maybe including RMOs. This would ensure a
more frequent and structured organization of such
comparisons,

[R4] Under the SSDL Charter that is being revised, the SSC-
21 recommends that those SSDL. Members who have
undertaken a successful peer review, using competent
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independent technical reviewers, within the previous 5 years
be identified as Peer-reviewed Members.

This will enable their CMCs to be included in the KCDB.
The categories of Provisional Member (for an SSDL) and of
Affiliated Member (for a PSDL) should be retained. This
recommendation and the system to implement it needs to be
incorporated in the revised SSDL Charter.

The SSC-21 strongly supports the concept of a Regionally
Designated Centre for an SSDL that can then act as a focal
point in updating the DMRP databases, in organizing
training courses, hosting trainees and offering calibration
services for the countries in the region that do not have an
SSDL and is pleased to see that several such centres have
already been established.

The SSC-21 endorses the proposal to incorporate
electrometer calibration and comparisons into the new
DMRP Database.

In view of the added dangers to patients if electron doses are
inaccurate, the SSC-21 encourages the DOL to assess the
feasibility of characterizing a small series of electron beam
qualities, in collaboration with a PSDL, to fulfil requests
from SSDLs to offer megavoltage electron beam dose
verifications.

The SSC-21 suggests that members of the SSDL Network
are notified e.g. by an SSDL Newsletter, that they are
allowed to challenge the appointment of assessors who are
not specialists in the field of radiation metrology.

[R5] The SSC-21 recommends establishing a system
similar to the SSDL Charter for the DANs. This will enable
formal recognition of the DANs. Once this system is in
place, advocacy requiring the use of DANs may be
considered but care should be taken so it does not become
counter-productive.

[R6] Following the Consultants Meeting on radiotherapy
audits the SSC-21 recommends that a new CRP be started
using the virtual audit tools that were recommended, once
the current CRP on brachytherapy audits is completed.

The SSC-21 suggests that the DMRP produce new QMS
procedures for film dosimetry to support the QUATRO and
IMRT processes that involve the DOL to ensure the
credibility of these services.

The SSC-21 proposes that the diagnostic radiology multi-
meters used for the QUAADRIL audits be calibrated at the
DOL.

The SSC-21 supports the adaption of the remote IMRT
audit methodology to use RPLDs in place of TLD.

[R7] The SSC-21 recommends that DMRP performs a
sampling theory analysis to study the risk of reducing the
frequency of Level 1 audits (Reference beam output) for
historically successful institutions with the intention of
creating bandwidth to perform a limited number of Level 3
audits (End-to-End) that are requested from the DMRP. At
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the same time, the DMRP should conduct a pilot study where
a limited number of Level 3 audits are performed over a two-
year period without reducing the number of Level 1 audits.
Based on the findings, a future SSC committee may
recommend a suitable forward plan on the conduct of Level
3 audits.

Calibration data received by the DOL from an Affiliated
laboratory show a degree of statistical variation that is
problematic for the subsequent -calibration of SSDL
instruments at the DOL. The SSC-21 proposes that a
methodology be adopted, analogous to the fitting method
adopted for megavoltage photon beams, to reduce the impact
of the observed statistical variations. While this might result
in a small increase in the stated uncertainty of the calibration
coefficients provided to the SSDLs, there will be a
consequent gain in robustness and long-term reproducibility.

The SSC-21 recognises that the Agency supports the
installation of linear accelerators for radiotherapy and
stresses that 6 MV energies should not be prevented from
being used while neutron dose reports for the higher photon
energies are awaited. Consequently, the SSC-21 proposes
that DMRP work jointly with NSRW to assist local
regulators and medical physicists by providing e-learning
materials on neutron dosimetry, detectors and measurement
uncertainties.

Project 2.2.4.2
Dosimetry

Developments in Radiation

This project contributes to international harmonization and
consistency in radiation dosimetry while enhancing Member
States’ capabilities in the effective, efficient and safe use of
current and future advanced radiation medicine
technologies.

The SSC-21 is a strong advocate for the CRPs that support
the DMRP’s radiation dosimetry programme. Suggestions
for doctoral topics include:

e Determining field size limits for irregular fields where
TRS483 may not be valid.

e Studying the spectra of kV X-rays to determine if the
beam quality index (HVL and kV) can be more
accurately modelled than measured.

e Studying alpha-emitter dosimetry in
radiopharmaceutical therapy applications.

e Testing dosimetry codes of practice in clinics.

[R8] Consequently, the SSC-21 recommends a new
doctoral CRP in advanced radiation dosimetry/metrology
research once the current doctoral CRP is completed.

Many modern, diagnostic radiology systems, e.g., for CT
systems and mammography, provide dose indices to users
without any independent verification.

[R9] The SSC-21 therefore recommends that guidelines for
the verification and uncertainties associated with on-line
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dose indices from diagnostic radiology systems are
produced together with supporting educational media where
appropriate.

The SSC-21 suggests that once the CRP on dosimetry in
diagnostic radiology is completed, the results and findings
of the CRP should be used to support the update of Code of
Practice TRS 457.

[R10] The SSC-21 recommends that DMRP work with
professional societies (e.g. AAPM) to develop a dosimetry
registry of factors for new ionization chambers not found in
TRS 398 Rev.l. This can be achieved similarly to the
AAPM’s brachytherapy source registry, where prerequisites
for sources are well-defined. A joint paper detailing the
requirements for inclusion of chambers in the registry should
be published.

The SSC-21 is pleased to see that a consultants’ meeting
will be convened to give guidance on calibration coefficients
for well-type ionization chambers used in brachytherapy,
such as ‘high altitude’ (low air pressure) corrections and
source geometry corrections, as soon as the brachytherapy
CRP is complete.

The Committee welcomes the publication of the revision of
the Code of Practice TRS-398 for absorbed-dose
determination in external-beam radiotherapy. Regarding the
methods used in practice to evaluate the ion recombination
correction in proton and light ion beam facilities, the SSC-21
proposes that the DMRP holds a Consultants’ Meeting to
review the relevant uncertainties. This would be with a view
to a treatment of the ion recombination correction that is
fully harmonized over the range of beam modalities covered
by the Code of Practice.

The recently completed Revision 1 of the TRS-398 does not
include recommendations for reference dosimetry in MRI-
guided accelerator beams. Consequently,

[R11] The SSC-21 recommends that DMRP establishes a
CM to produce a supplement to TRS-398 Rev 1 in
collaboration with the AAPM TG-351 to address this
absence of guidance.

The SSC-21 appreciates that the blue paper on plan-class
specific reference field dosimetry (PCSR) will be published
imminently. SSC-21 suggests that DMRP actively monitors
the scientific activity following the publication of the PCSR
blue paper and plans follow-up action with regards to future
recommendations accordingly.

The accurate measurement of activity using radionuclide
calibrators is essential to ensure the patient does not receive
excessive dose and to ensure that sufficient activity is used
to achieve the desired clinical outcome. This has become
more critical with the growth of radiopharmaceutical
therapies where the consequences of inaccurate activity
measurements have more significance. Therefore:

[R12] The SSC-21 strongly recommends that DMRP set
up a Consultants’ Meeting to define a structure to enable



traceable activity measurements with radionuclide
calibrators for Member States in accordance with Report
TRS 454, using the SSDL Network where appropriate.

The existing IAEA publication TRS 454 Advancing QA in
Nuclear Medicine Radioactivity Measurement is now almost
20 years old, but still covers topics relevant to Member
States. Therefore:

[R13] The SSC-21 recommends that the DMRP updates
IAEA publication TRS 454.

The SSC-21 is pleased with the ongoing publication of the
revised SRS16 Calibration of Radiation Protection

Monitoring Instruments and suggests exploring mechanisms
for testing the new version, once published, such as through
CRPs, Doctoral CRPs, or research agreements with selected
SSDLs.

The SSC-21 suggests that DMRP formulate consensus
guidelines for clinical reference dosimetry and traceability
for the calibration and clinical dosimetry of electronic
brachytherapy sources, beta-emitting eye plaques and source
model correction factors.

Project 2.2.4.3: Clinical Medical Radiation Physics
and Quality Assurance

This project aims to achieve international harmonization in
quality assurance in radiation medicine by enhancing the
quality in the clinical practice of diagnosis and treatment
using radiation in Member States.

The creation and implementation of new artificial
intelligence (Al) tools in clinical practice will affect all sub-
specializations of medical physics. With the completion of
the document “Clinical implementation of medical imaging-
based artificial intelligence tools — Guidelines for medical
physicists” the roles and responsibilities of medical
physicists are outlined. These Al tools are now entering
clinical practice, therefore:

[R14] The SSC-21 recommends that a CRP be set up to
evaluate and test the recommendations of the report on
“Clinical implementation of medical imaging-based
artificial intelligence tools — Guidelines for medical
physicists”.

The SSC-21 celebrates the ongoing success of QUATRO
and QUAADRIL audits, particularly the significant growth
of QUAADRIL audit requests.

The SSC-21 commends the ongoing success of the
QUANUM audit process and proposes that the DMRP is
actively involved in this process.

The SSC-21 strongly encourages the DMRP to digitise the
processes for the QUATRO, QUAADRIL and QUANUM
audits and to harmonize the format of the reports to facilitate
the analysis of the results.

[R15] The SSC-21 recommends the ongoing promotion of
these audit activities, particularly through inter-regional TC
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projects, which are key to the safe and effective use of
ionizing radiation in Member States.

[R16] To facilitate the implementation of audits, particularly
in Latin-America, the SSC-21 recommends that the Second
Edition of QUATRO be translated into Spanish.

[R17] The SSC-21 strongly recommends that SHANE
IMRT be offered as a standard option in QUATRO audits.

The SSC-21 strongly supports continuing the revision of the
Radiation Oncology Physics Handbook and the preparation
of a handbook on Foundations of Radiation Physics. Once
the draft of the handbook on foundations is ready, the
revision of the Diagnostic Radiology Physics and Nuclear
Medicine Physics Handbooks should be completed. To
facilitate the transfer of knowledge from these publications
to medical physicists working in the Member States:

[R18] The SSC-21 recommends that presentation materials
be updated and prepared together with the publication of all
four radiation Physics Handbooks.

The SSC-21 proposes that the DMRP continues to work
closely with ICTP and Trieste University to provide a post-
graduate framework that results in the recognition of the role
and work of radiation metrologists in assuring traceability of
radiation measurements for the safety of patients. This could
be based on the Medical Physics Masters course
supplemented by specialised lectures on radiation metrology
provided by the DMRP appointed lecturers (and potentially
endorsed by BIPM/CCRI and RMOs) and include formally
evaluated competency training at the DOL, the ENEA, or
another PSDL/SSDL.

The possibility of enhanced educational provision via video
and other media offers the DMRP the opportunity to provide
educational material for Member States in ways not
previously possible.

[R19] The SSC-21 recommends that videos and other
educational materials on quality control techniques for both
SPECT and CT continue to be created. This should include
techniques involved with radiopharmaceutical therapy such
as quantitative SPECT calibration and set-up.

The SSC-21 appreciates the rapid developments in the field
of radiopharmaceutical therapy and sees excellent guidance
available in the literature. However, some new guidance
from the Agency is now required to better serve the needs of
Member States and complement already published
guidance. Consequently:

[R20] The SSC-21 recommends that R21 of SSC-20 be
refocussed into providing guidance on the minimum
requirements to implement a radiopharmaceutical therapy
service successfully, with a roadmap towards improved tiers
of service provision.

Monte Carlo simulation for gamma camera and SPECT
imaging is a valuable tool for optimization, harmonization,
and quality assurance of imaging processes. Therefore:
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[R21] The SSC-21 recommends that E-learning materials
be created on how to use Monte Carlo simulations for
gamma cameras and SPECT.

Comprehensive quality management in radiation oncology
involves all professions that form part of the radiation
oncology service delivery, including therapists, physicists,
and radiation oncologists to come together around a
comprehensive quality and safety management programme.
To provide the best support to Member States:

[R22] The SSC-21 recommends that DMRP collaborates
with ARBR to organize a CM with the goal of producing a
document providing guidance to the radiation oncology
community on comprehensive quality management systems.

[R23] The SSC-21 recommends that DMRP and ARBR
collaborate to update and extend the IAEA Human Health
Report 7, “Record and Verify Systems for Radiation
Treatment of Cancer: Acceptance Testing, Commissioning
and Quality Control” to cover functionality, acceptance,
commissioning, and quality control of a radiation oncology
information system.

Considering the possible introduction of advanced
technologies in Member State radiotherapy facilities, the
SSC-21 encourages the DMRP to work with ARBR in
providing comprehensive guidance documents on the
relevance of advanced technology implementation. These
guidance documents should include but are not limited to
particle radiotherapy, SBRT/SRS radiotherapy, and MRI- or
CT-guided adaptive radiotherapy including ring-based
linacs.

The SSC-21 recognizes that there is limited understanding
of diagnostic radiology patient dosimetry and dosimetry
computational tools in Member States. Therefore: [R24] The
SSC-21 recommends that the DMRP composes a guidance
document on dosimetric computational tools in diagnostic
radiology together with the appropriate applications and use
for these tools.

With all the advances in X-ray imaging modalities, there is
a need to develop quality assurance practices, including
methods for image quality characterization, aligned with the
more recent imaging technologies. After completion of the
CRP E24025 “Advanced Tools for Quality and Dosimetry
of Digital Imaging in Radiology”:

[R25] the SSC-21 recommends setting up a CRP that will
address advanced performance assessment methods
and tools, image quality metrics and performance indicators
in X-ray imaging modalities.

Dental and maxillofacial radiology is an important
specialism in Member States. Recognising this:

[R26] The SSC-21 recommends that a guidance document
on QA in X ray imaging modalities in dental and
maxillofacial radiology is produced, to include dental cone
beam CT.
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Cone beam CT outside dental applications, and dual energy
and spectral CT are growing in reach in Member States. To
support the member States:

[R27] The SSC-21 recommends that a guidance document
on the quality control of all new CT technologies should be
written within the biennium.

4 Summary of SSC-21 Recommendations

4.1 High Priority Recommendations

[R1] The SSC-21 recommends that the DMRP investigates
all options to preserve the long-term continuity in dosimetry
expertise that is essential for the IAEA calibration and
dosimetry audit services.

[R2] The SSC-21 reinforces its recommendation from
SSC-20 that the DMRP develops a plan to transition its
critical data repositories to a new database platform, for
example a cloud-based solution, to allow these DMRP
repositories (IDEA, DIRAC, SSDL, DOLNET, DAN) to be
used effectively, securely and efficiently.

[R3] In the interests of efficiency, the effective use of
resources and the reduction in duplication of effort, the SSC-
21 recommends that the DMRP collaborates with each
appropriate RMO when planning a technical review of an
SSDL to enable its QMS to be accepted in the framework of
the CIPM MRA.

[R4] Under the SSDL Charter that is being revised, the SSC-
21 recommends that those SSDL. Members who have
undertaken a successful peer review, using competent
independent technical reviewers, within the previous 5 years
be identified as Peer-reviewed Members, which will enable
their CMCs to be included in the KCDB.

[R7] The SSC-21 recommends that DMRP performs a
sampling theory analysis to study the risk of reducing the
frequency of Level 1 audits (Reference beam output) for
historically successful institutions with the intention of
creating bandwidth to perform a limited number of Level 3
audits (End-to-End) that are requested from the DMRP.

[R8] The SSC-21 strongly recommends a new doctoral
CRP in advanced radiation dosimetry/metrology research
once the current doctoral CRP is completed.

[R12] The SSC-21 strongly recommends that DMRP set
up a Consultants Meeting to define a structure to enable
traceable activity measurements with radionuclide
calibrators for Member States in accordance with Report
TRS 454[R13], using the SSDL Network where appropriate.

[R13] The SSC-21 recommends that the DMRP updates
IAEA publication TRS 454.

[R14] The SSC-21 recommends that a CRP be set up to
evaluate and test the recommendations of the report on



“Clinical implementation of medical imaging-based
artificial intelligence tools — Guidelines for medical
physicists”.

[R15] The SSC-21 recommends the ongoing promotion of
the Quality Assurance audit activities, particularly through
inter-regional TC projects, which are key to the safe and
effective use of ionizing radiation in Member States.

[R17] The SSC-21 strongly recommends that SHANE
IMRT be offered as a standard option in QUATRO audits.

[R18] The SSC-21 recommends that presentation materials
be updated and prepared together with the publication of all
four radiation Physics Handbooks.

[R20] The SSC-21 recommends that R21 of SSC-20 be
refocussed into providing guidance on the minimum
requirements to implement a radiopharmaceutical therapy
service successfully, with a roadmap towards improved tiers
of service provision.

[R25] the SSC-21 recommends setting up a CRP that will
address advanced performance assessment methods and
tools, image quality metrics and performance indicators in
X-ray imaging modalities.

4.2 Medium Priority Recommendations

[R5] The SSC-21 recommends establishing a system
similar to the SSDL Charter for the DANs. This will enable
formal recognition of the DANs. Once this system is in
place, advocacy requiring the use of DANs may be
considered but care should be taken so it does not become
counter-productive.

[R6] Following the Consultants Meeting on radiotherapy
audits the SSC-21 recommends that a new CRP be started
using the virtual audit tools that were recommended, once
the current CRP on brachytherapy audits is completed.

[R9] The SSC-21 recommends that guidelines for the
verification and uncertainties associated with on-line dose
indices from diagnostic radiology systems are produced
together with supporting educational media where
appropriate.

[R10] The SSC-21 recommends that DMRP work with
professional societies to develop a dosimetry registry of
factors for new ionization chambers not found in TRS 398.

[R11] The SSC-21 recommends that DMRP establishes a
CM to produce a supplement to TRS-398 Revision 1 in
collaboration with the AAPM TG-351 to address the
absence of guidance for reference dosimetry in MRI-guided
accelerator beams.

[R16] To facilitate the implementation of audits, particularly
in Latin-America, the SSC-21 recommends that the Second
Edition of QUATRO be translated into Spanish.

[R19] The SSC-21 recommends that videos and other
educational materials on quality control techniques for both
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SPECT and CT continue to be created. This should include
techniques involved with radiopharmaceutical therapy such
as quantitative SPECT calibration and set-up.

[R21] The SSC-21 recommends that E-learning materials
be created on how to use Monte Carlo simulations for
gamma cameras and SPECT.

[R22] The SSC-21 recommends that DMRP collaborates
with ARBR to organize a CM with the goal of producing a
document providing guidance to the radiation oncology
community on comprehensive quality management systems.

[R23] The SSC-21 recommends that DMRP and ARBR
collaborate to update and extend the IAEA Human Health
Report 7, “Record and Verify Systems for Radiation
Treatment of Cancer: Acceptance Testing, Commissioning
and Quality Control” to cover functionality, acceptance,
commissioning, and quality control of a radiation oncology
information system (ROIS).

[R24] The SSC-21 recommends that the DMRP composes
a guidance document on dosimetric computational tools in
diagnostic radiology together with the appropriate
applications and use for these tools.

[R26] the SSC-21 recommends that a guidance document
on QA in X ray imaging modalities in dental and
maxillofacial radiology is produced, to include dental cone
beam CT.

[R27] The SSC-21 recommends that a guidance document
on the quality control of all new CT technologies should be
written within the biennium.

4.3 Good Practice Comments

e The SSC-21 is pleased to see the DMRP activities
regarding artificial intelligence (Al), e.g. the Training
Course Series No.83 and the organization of the very
successful ICTP course on the subject. Noting the
importance of Al in medical physics, the SSC-21
proposes the integration of this successful Al ICTP
curriculum into e-learning materials for Member States
to use.

o The SSC-21 is pleased to see that IDOS is already being
planned for 2026 and proposes that a special celebration
of the 50 years of the SSDL Network is highlighted.

e The SSC-21 welcomes the establishment of Anchor
Centres under the Rays of Hope Agency initiative. In this
context, the SSC-21 proposes that some Regional
Designated SSDLs are associated with Anchor Centres
to ensure that radiation metrology is included within the
programme to provide a holistic approach for quality.

e The SSC-21 proposes that the DMRP works with the
WHO to promote the use of the guidance document
HHS 46 Worldwide Implementation of Digital
Mammography Imaging. 1t would be useful to make a
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survey of the current situation in mammography
imaging, thus obtaining information to support future
decisions aimed at attaining the WHO Global Breast
Cancer Initiative goals.

In view of the added dangers to patients if electron doses
are inaccurate, the SSC-20 encourages the DOL to
assess the feasibility of characterizing a small series of
electron beam qualities, in collaboration with a PSDL,
to fulfil requests from SSDLs to offer megavoltage
electron beam dose verifications.

The SSC-21 proposes that the diagnostic radiology
multi-meters used for the QUAADRIL audits be
calibrated at the DOL.

Calibration data received by the DOL from an Affiliated
laboratory show a degree of statistical variation that is
problematic for the subsequent calibration of SSDL
instruments at the DOL. The SSC-21 proposes that a
methodology be adopted, analogous to the fitting
method adopted for megavoltage photon beams, to
reduce the impact of the observed statistical variations.

The SSC-21 recognises that the Agency supports the
installation of linear accelerators for radiotherapy and
stresses that 6 MV energies should not be prevented
from being used while neutron dose reports for the
higher photon energies are awaited. Consequently, the
SSC-21 proposes that DMRP work jointly with NSRW
to assist local regulators and medical physicists by
providing e-learning materials on neutron dosimetry,
detectors and measurement uncertainties.

Regarding the methods used in practice to evaluate the
ion recombination correction in proton and light ion
beam facilities, the SSC-21 proposes that the DMRP
holds a Consultants’ Meeting to review the relevant
uncertainties. This would be with a view to a treatment
of the ion recombination correction that is fully
harmonized over the range of beam modalities covered
by the Code of Practice.

The SSC-21 strongly encourages the DMRP to digitise
the processes for the QUATRO, QUAADRIL and
QUANUM audits and to harmonize the format of the
reports to facilitate the analysis of the results.

The SSC-21 strongly supports continuing the revision
of the Radiation Oncology Physics Handbook and the
preparation of a handbook on Foundations of Radiation
Physics.

The SSC-21 proposes that the DMRP continues to work
closely with ICTP and Trieste University to provide a
post-graduate framework that results in the recognition

of the role and work of radiation metrologists in assuring
traceability of radiation measurements for the safety of
patients.
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Appendix of Acronyms

Al
ARBR
BIPM

CIPM

CM
CMC
CRP
CT
DMRP
DAN
DOL
ENEA

HVL
ICRU

ICTP

IMRT
KCDB
MRA
NAHU
NSRW
PSDL

QA

QMS
QUAADRIL

QUANUM
QUATRO
RMO
RPLD
SPECT
SSDL

TC

TLD

Artificial Intelligence
Applied Radiation Biology and Radiotherapy

Bureau international des poids et mesures (International Bureau of Weights and
Measures)

Comité international des poids et mesures (International Committee for Weights
and Measures)

Consultancy Meeting

Calibration and Measurement Capability
Coordinated Research Project

Computed Tomography

Dosimetry and Medical Radiation Physics
Dosimetry Audit Network

Dosimetry Laboratory

Agenzia nazionale per le nuove tecnologie, l'energia ¢ lo sviluppo economico
sostenibile (Italian National Agency for New Technologies, Energy and Sustainable
Economic Development)

Half-Value Layer

International Commission on Radiation Units and Measurements
International Centre for Theoretical Physics
Intensity modulated Radiation Therapy

Key Comparison Database

Mutual Recognition Agreement

Division of Human Health

Division of Radiation, Transport and Waste Safety
Primary Standards Dosimetry Laboratory

Quality Assurance

Quality Management System

Quality Improvement Quality Assurance Audit for Diagnostic Radiology
Improvement and Learning

Quality Management Audits in Nuclear Medicine Practices

Quality Improvement Quality Assurance Team for Radiation Oncology
Regional Metrology Organization

Radiophotoluminescent Dosimeter

Single-Photon Emission Computed Tomography

Secondary Standards Dosimetry Laboratory

Technical Cooperation

Thermoluminescent dosimeter
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Interns of the DMRP 2024

Hajir Al Siyabi (Oman): During my internship at the IAEA
Dosimetry Laboratory within the DMRP section, I
contributed to the development and workflow of the IAEA-
supported End-to-End audit program for dose delivery
checks in IMRT/VMAT, particularly for head and neck
cancer patients. Additionally, I worked extensively with film
dosimetry. This experience significantly enhanced my skills
in dosimetry audits, data management, and quality
assurance, which I look forward to applying in my future
career in medical physics.

Sana Khalid (Pakistan): During my internship at the IAEA
Dosimetry Laboratory within the DMRP section, I gained
valuable experience in the field of medical physics. I had the
opportunity to enhance my knowledge and technical skills.
My role allowed me to engage in various projects, from
updating database to supporting audit services to
participating in the testing of new audit techniques. This
experience deepened my understanding of medical physics
applications and provided insights into how international
organizations contribute to healthcare development. Overall,
my internship was a rewarding learning experience, helping
me grow professionally while preparing me for future
challenges in the field.

Weiguang Li (China): I am delighted to have joined the
DMREP section for this internship. As part of the IAEA’s
Directory of Radiotherapy Centre (DIRAC) team, I
contributed to the database’s development by assisting with
data collection and organization, ensuring the database was
refreshed with the latest information on institutions and
treatment units. I also collaborated with related groups in
radiation therapy within the IAEA. These experiences have

16

Figure 2. Interns from the DMRP section in 2024

deepened my understandings of cutting-edge radiation
therapy technologies, enriched my medical physics
knowledge, and enhanced my expertise through working
with renowned experts in the field.

Yasmine Joy Labagnoy (Philippines): As an SSDL Intern
at the IAEA’s Headquarters, it was interesting to view
dosimetry from an international and diplomatic perspective.
This helped me appreciate just how globally impactful the
work of a medical physicist is. Among my tasks were daily
database  maintenance, collaboration with SSDL
professionals across the globe, and assistance in reviewing
important IAEA publications. Throughout the course of the
year, I’ve gained essential organizational skills that will
prove useful in my career moving forward, as well as
lifelong friends! I’'m happy to have contributed to cancer
alleviation in my own way through this internship.

Dina Moseti (Kenya): Working at the IAEA under the
DMREP section, I have gained first-hand experience in how
data can significantly enhance global access to radiotherapy
infrastructure, particularly in low- and middle-income
countries. My role while working with the DIRAC team
involved database management and assisting in reviewing
IAEA publications adopted in radiotherapy. I was also
tasked with the review and management of publications
referring to DIRAC focusing on health economics, quality
assurance, dosimetry audits, and radiotherapy delivery
outcomes. Through expert and consultancy meetings, I have
also had the opportunity to engage with international experts
in the field of medical physics broadening my knowledge
and scope to implement in my future career as a clinical
medical physicist.
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IAEA Publications in the Field of Dosimetry and
Medical Physics (2023-2024)

Education of Radiation Metrologists for Secondary
Standards Dosimetry Laboratories (Training Course
Series No. 76), February 2023

Education of Radiation Metrologists for Secondary
Standards Dosimetry Laboratories | [AEA

Handbook of Basic Quality Control Tests for
Diagnostic Radiology, (IAEA Human Health Series
No. 47), February 2023

Handbook of Basic Quality Control Tests for

SSDL Newsletter Issue No. 78 December 2023
SSDL Newsletter Issue No. 78, December 2023 | IAEA

Dosimetry in Brachytherapy — An International Code
of Practice for Secondary Standards Dosimetry
Laboratories and Hospitals (Technical Reports Series
No.492), December 2023

Dosimetry in Brachytherapy — An International Code
of Practice for Secondary Standards Dosimetry
Laboratories and Hospitals | IAEA

Diagnostic Radiology | IAEA

Establishing a Secondary Standards Dosimetry
Laboratory, (IAEA Human Health Series No. 44),
March 2023
Establishing a
Laboratory | IAEA

Secondary Standards Dosimetry

SSDL Newsletter Issue No. 77, May 2023
SSDL Newsletter Issue No. 77, May 2023 | IAEA

National Networks for Radiotherapy Dosimetry Audits
IAEA (Human Health Reports No. 18), June 2023
National Networks for Radiotherapy Dosimetry Audits

IAEA

Guidelines on Professional Ethics for Medical
Physicists, (Training Course Series No. 78), June
2023

Guidelines on Professional
Physicists | TAEA

Ethics for Medical

Worldwide Implementation of Digital Mammography
Imaging (IAEA Human Health Series No. 46),
October 2023

Worldwide Implementation of Digital Mammography
Imaging | IAEA

Artificial Intelligence in Medical Physics: Roles,
Responsibilities, Education and Training of Clinically
Qualified Medical Physicists (Training Course Series
No. 83), November 2023

Artificial Intelligence in Medical Physics | [AEA

Absorbed Dose Determination in External Beam
Radiotherapy: An International Code of Practice for
Dosimetry Based on Standards of Absorbed Dose To
Water (Technical Reports Series No. 398 (Rev. 1)),
February 2024

Absorbed Dose Determination in External Beam
Radiotherapy | IAEA

Dosimetry for Radiopharmaceutical Therapy, April
2024
Dosimetry for Radiopharmaceutical Therapy | IAEA

SSDL Newsletter Issue No. 79, May 2024
SSDL Newsletter Issue No. 79, May 2024 | IAEA
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Courses, Meetings and Consultancies in 2025

TC Courses and Workshops related to DMRP activities

e RAS6101: Regional Training Course on Medical Physics Clinical Training Programmes, Hanoi, Vietnam, 6 — 10
January 2025

e LEBO0010: LEB TC Programme Review and Coordination Meeting, Vienna, Austria, 13 — 17 January 2025

e ANGO6011: National Training Course on HDR Brachytherapy, Luanda, Angola, 13 — 17 January 2025

e RLA9093: Regional Meeting on the Thematic Safety Area: Occupational Radiation Protection and Secondary
Standards Dosimetry Laboratories (SSDLs), Recife, Brazil, 20 — 24 January 2025

e RAS6109: Regional Workshop on the Role of the Medical Physicist in Quality Management of Radiology
Departments, Chiang Rai, Thailand, 27 — 31 January 2025

e RAF6060: Regional Training Course on Nuclear Medicine Therapy including Advanced Techniques, Pretoria,
South Africa, 20 — 24 January 2025

e ANGO6011: National Training Course on Quality Control and Dosimetry, Luanda, Angola, 24 — 28 February 2025

e RLA6091: Regional Training Course on Good Practices in Clinical Nuclear Medicine Physics, Guatemala City,
Guatemala, 3 — 7 March 2025

e RAF6060: Regional Training Course on Women Cancers from Diagnosis to Treatment, Tunis, Tunisia 14 — 18 April
2025

e RLA6091: Regional Training Course on Good Practices in Diagnostic Radiology, Guatemala City, Guatemala, 3 — 7
March 2025

e RAF6060: Regional Training Course on Multidisciplinary Approach of Diagnosis and Treatment of women cancers,
Tunis, Tunisia, May 2025

e RAS6099, Regional Training Course on quality and safety in diagnostic radiology, Auckland, New Zealand, Q2
2025

e MEXG6014, National Training Course on Monte Carlo Programming and Simulation of medical applications for
medical physicists, Mexico City, Mexico, Q1 2025

e RLAG6088: TC Regional Training Course on quality control for medical physicists, biomedical engineers and
radiographers, Georgetown, Guyana, TBD

e MARG6017: National Training Course on Radiopharmaceutical Therapies, Port Louis, Mauritius, TBD

Training courses and ESTRO Courses

e RER6040: TC Training Course on Advanced TPS algorithm commissioning and validation, Seibersdorf, Austria, 3
— 7 March 2025

e Joint ICTP-IAEA Workshop on Quality Assurance and Dosimetry in X-ray Breast Imaging, Trieste, Italy, 26 — 30
May 2025

e Joint [AEA and Argonne National Laboratory Course on Internal Dosimetry in Radiopharmaceutical Therapy,
Houston, TX, United States of America, Q2 2025

o Joint ICTP-IAEA Workshop on Reference Dosimetry for External Beam Radiotherapy and Brachytherapy, Trieste,
Italy, 3 — 7 November 2025

e Joint [AEA and Argonne National Laboratory Course on Quality Assurance and Dosimetry in Fluoroscopically
Guided Procedures, 1 — 5 December 2025
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DMRP Meetings and Consultancies

Consultancy Meeting on Update of the Diagnostic Radiology Physics: A Handbook for Teachers and Students,
Vienna, Austria, 17 — 21 February 2025

First Research Coordination Meeting on Doctoral CRP in Advanced Dosimetry and Radiation Metrology, Vienna,
Austria, 7— 11 April 2025

First Research Coordination Meeting on Advanced Tools for Education, Audit and Quality Assurance in
Radiopharmaceutical Therapy Dosimetry, Vienna, Austria, Q2

Second Technical Meeting of Dosimetry Audit Networks, Vienna, Austria, 9 — 12 June 2025

Third Research Coordination Meeting on Evaluation of the Dosimetry Needs and Practices for the Update of the
Code of Practice for Dosimetry in Diagnostic Radiology (TRS-457), Vienna, Austria, Q3/4

Third Research Coordination Meeting on Development of Methodology for Dosimetry Audits in Brachytherapy,
Vienna, Austria, TBD

First Research Coordination Meeting on Establishing a Sustainable Network for Data Collection in Radiation
Medicine, Vienna, Austria, TBD
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Member Laboratories

of the IAEA/WHO Network of SSDLs

Country City Contact person E-mail

ALBANIA Tirana Ms Nikaj Klotilda klotildanikaj@hotmail.com

ALGERIA Algiers Mr Ammar Herrati ammar.herrati@yahoo.fr

ARGENTINA Ezeiza Ms Amalia Stefanic astefanic@cnea.gob.ar

AUSTRIA Seibersdorf Mr Christian Hranitzky christian.hranitzky@seibersdorf-
laboratories.at

AZERBAIJAN Baku Mr Elmar Shahverdiyev shahverdiyev@mail.ru

BANGLADESH Dhaka Mr Shakilur Rahman shakilurssdl@baec.gov.bd

BELARUS Minsk Mr Alexander Kiyko kiyko@belgim.by

BELGIUM Mol Mr Liviu-Cristian Mihailescu Imihaile@sckcen.be

BOSNIA AND Sarajevo Ms Amra Sabeta amra.sabeta@met.gov.ba

HERZEGOVINA

BRAZIL Rio de Janeiro Ms Karla C. De Souza Patrao karla@ird.gov.br

BULGARIA Sofia Mr Tsvetelin Tsrunchev tsetso@ncrrp.org

CANADA Ottawa Mr Ibrahim Aslam aslam.ibrahim@cnsc-ccsn.gc.ca

CHILE Santiago Mr Carlos H. Oyarzin Cortes carlos.oyarzun@cchen.cl

CHINA Beijing Mr Fei Gao gaofei(@ciae.ac.cn

CHINA Shanghai Mr Zhiwei Xin xinzw(@simt.com.cn

CHINA TaiYuan Ms Mei Feng fengmei_cirp@126.com

CHINA Beijing Mr Jinsheng Cheng chengjinsheng@nirp.chinacdc.cn

CHINA Hong Kong SAR Mr Francis Lee leekh4@ha.org.hk

COLOMBIA Bogota Mr Julian Nifio janino(@sgc.gov.co

CROATIA Zagreb Mr Robert Bernat rbernat@irb.hr

CUBA Havana Mr Gonzalo Walwyn Salas  gonzalo@cphr.edu.cu

CYPRUS Nicosia Mr Nicolaos Papadopoulos  nic.papadopoulos@shso.org.cy

CZECH REP. Prague Mr Vladimir Sochor vsochor@cmi.cz

CZECH REP. Prague Mr Libor Judas libor.judas@suro.cz

DENMARK Herlev Mr Peter Kaidin Frederiksen pkfr@sis.dk

ECUADOR Quito Mr Enrique Arévalo enrique.arevalo@recursosyenergia.gob
.ec

EGYPT El-Giza Mr Gamal Mohamed Hassan gamalhassan65@hotmail.com

ETHIOPIA Addis Ababa Mr Biruk Hailemariam birukgirmal23bg@gmail.com

FINLAND Helsinki Ms Paula Toroi paula.toroi@stuk.fi

GEORGIA Thilisi Mr Simon Sukhishvili s.sukhishvili@gmail.com

GERMANY Freiburg Mr Holger Georg holger.georg@ptwdosimetry.com

GERMANY Schwarzenbruck Mr Norman Dumy norman.durny@jiba-group.com

GHANA Legon / Accra Mr Collins Kafui Azah collins.azah-gidi@gaec.gov.gh

GREECE Athens Ms Argyro Boziari argiro.boziari@eeae.gr

GUATEMALA Guatemala City Mr Vinicio Ortiz vortiz33@gmail.com

HUNGARY Budapest Ms Viktoria Finta finta.viktoria@bfkh.gov.hu

HUNGARY Paks Mr Sandor Kovécs kovacssa@npp.hu

INDIA Mumbai Ms Sneha Chandrasekhar snehac@barc.gov.in

INDONESIA Jakarta Mr Ismanto Jumadi isma004@brin.go.id

IRAN Karaj-Rajaei Shahr Mr Mahmoudreza Akbari mhakbari@aeoi.org.ir

IRELAND Dublin Mr Peter Herbert P.Herbert@epa.ie

ISRAEL Yavne Mr Revital Sasson sassonrev(@soreq.gov.il

ISRAEL Ramat Gan Mr Shlomo Ish Shalom shlomo.ishshalom@moh.gov.il

JORDAN Amman Mr Mamoun Alzoubi mamoun.alzoubi@jaec.gov.jo

KAZAKHSTAN Kapchagai Mr Bekjan Erenchinov ssdlkz@gmail.com

KENYA Nairobi Ms Grace Ateka ateka@kebs.org

KOREA, REP. OF Seoul Mr Kum Bae Kim kbkim@kirams.re.kr

KUWAIT Kuwait City Ms Elham Kh. Al Fares ealfares2002@yahoo.com

LATVIA Salaspils Ms Oksana Skrypnik oksana.skripnika@lvgmc.lv
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Country City Contact person E-mail

MADAGASCAR Antananarivo Mr Joel Rajaobelison rajaobelisonjoel@gmail.com

MALAYSIA Kajang Mr Mohd Taufik Bin Dolah taufik@nm.gov.my

MEXICO Mexico City Mr Héctor J. Mendoza Nava hector.mendoza@inin.gob.mx

MOLDOVA Chisinau Mr Siarhei Saroka siarhei.saroka@inm.gov.md

MOROCCO Salé Mr Mohammed Tazi Saisout cnrp.ma@gmail.com

NEW ZEALAND Christchurch Mr Glenn Stirling glenn.stirling@esr.cri.nz

NIGERIA Ibadan Mr Akerele Olumide akereleolu@yahoo.com

NORTH MACEDONIA Skopje Mr Velko Velev velkovelev@yahoo.com

NORWAY steras Mr Per Otto Hetland Per.Otto.Hetland@dsa.no

PAKISTAN Islamabad Mr Muhammad Mahmood = mmasood@pinstech.org.pk

PERU Lima Mr Enrique Rojas erojas@ipen.gob.pe

PHILIPPINES Quezon City Ms Kristine Marie Dean kmdromallosa@pnri.dost.gov.ph

PHILIPPINES Manila Ms Marilou Abeleda maabeleda@fda.gov.ph

POLAND Warsaw Ms Wioletta Slusarczyk- Wioletta.Slusarczyk-Kacprzyk@pib-
Kacprzyk nio.pl

PORTUGAL Bobadela LRS Mr Jodo Alves jgalves@ctn.tecnico.ulisboa.pt

ROMANIA Bucharest Mr Mihail-Razvan loan razvan.ioan@nipne.ro

RUSSIA St. Petersburg Mr Sergey Trofimchuk s.g.trofimchuk@vniim.ru

RUSSIA St. Petersburg Ms Galina Lutina gallutina@mail.ru

SAUDI ARABIA Riyadh Mr Mehenna Arib marib@kfshrc.edu.sa

SERBIA Belgrade Mr Milos Zivanovic milosz@vinca.rs

SINGAPORE Singapore Mr Kiat Loo Howe loo_howe kiat@nea.gov.sg

SINGAPORE Singapore Mr James Lee trdjas@nccs.com.sg

SLOVAKIA Bratislava Ms Maria Fribertova maria.fribertova@ousa.sk

SLOVENIA Ljubljana Mr Bostjan Crnic bostjan.crnic@jijs.si

SOUTH AFRICA Pretoria Mr Sibusiso Jozela sjozela@nmisa.org

SRI LANKA Orugodawatta Mr Prasad Mahakumara prasad@aeb.gov.lk

SUDAN Khartoum Mr Ayman A. E. Beineen beineen2006(@yahoo.com

SWEDEN Stockholm Ms Linda Persson linda.persson@ssm.se

SYRIA Damascus Mr Anas Ismail aismail@aec.org.sy

TANZANIA Arusha Mr Dennis Amos Mwalongo denis.mwalongo@taec.go.tz

THAILAND Nonthaburi Mr Sakchai Buppaungkul sakchai.b@dmsc.mail.go.th

THAILAND Bangkok Mr Vithit Pungkun vithit.p@oap.go.th

TUNISIA Tunis Ms Latifa Ben Omrane benomrane.latifa@planet.tn

TURKEY Istanbul Ms Tiilin Zengin tulin.zengin@tenmak.gov.tr

TURKEY Ankara Mr Erinc Reyhanioglu erinc.reyhanioglu@tenmak.gov.tr

UAE Abu Dhabi Ms Ameena AlAbdouli ameena.alabdouli@fanr.gov.ae

URUGUAY Montevideo Mr Diego Suarez diego.suarez@miem.gub.uy

UZBEKISTAN Tashkent Mr Azamat Taubaldiev t.azamat@nim.uz

VENEZUELA Caracas Mr José Alexander Duran jduran.Iscdivic@protonmail.com

VIET NAM Hanoi Mr Ngoc-Thiem Le LeNgocThiem@vinatom.gov.vn
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Collaborating Organizations Associated with the IAEA/WHO Network of SSDLs

Bureau International des Poids et Mesures (BIPM)

International Commission on Radiation Units and Measurements (ICRU)
International Electrotechnical Commission (IEC)

Organisation Internationale de Métrologie Légale (OIML)

International Organization of Medical Physics (IOMP)

Affiliated Members of the IAEA/WHO Network of SSDLs

Australian Radiation Protection and Nuclear Safety Agency Yallambie. AUSTRALIA

(ARPANSA)

Bundesamt fiir Eich und Vermessungswesen (BEV) Vienna, AUSTRIA
National Research Council of Canada (NRC-CNRC) Ottawa, CANADA
National Institute of Metrology (NIM) Beijing, CHINA
Laboratoire National Henri Becquerel Bureau (LNHB) Gif-sur-Yvette, FRANCE
Physikalisch-Technische Bundesanstalt (PTB) Braunschweig, GERMANY
Hungarian Trade Licensing Office (MKEH) Budapest, HUNGARY
Ente per le Nuove Tecnologie L’Energia e L’ Ambiente (ENEA) Rome, ITALY

National Metrology Institute of Japan, AIST (NMIJ/AIST) Ibaraki, JAPAN

Korea Research Institute of Standards and Science (KRISS) Daejeon, Republic of KOREA
Van Swinden Laboratorium (VSL) Delft, NETHERLANDS

All-Russian Scientific Research Institute for Physical-Engineering and
Radiotechnical Metrology (VNIIFTRI)

Slovak Institute of Metrology (SMU) Bratislava, SLOVAKIA

Moscow, RUSSIAN FEDERATION

Centro de Investigaciones Energéticas, Medioambientales y Madrid. SPAIN

Tecnolédgicas (CIEMAT)

National Physical Laboratory (NPL) Teddington, UNITED KINGDOM
. . Gaithersburg, UNITED STATES

National Institute of Standards and Technology (NIST) OF AMERICA
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