
 

 

From the Editor
This issue of SSDL Newsletter (No 68) is dedicated to the 
report of 18th Scientific Committee of the IAEA/WHO 
Network of Secondary Standards Dosimetry Laboratories 
SSC-18. The meeting was held at the IAEA Headquarters in 
March 2018. The SSC-18 reviewed the activities reported by 
the Dosimetry and Medical Radiation Physics (DMRP) 
section for the biennium 2016 – 2017 and noted the actions 
following the SSC-17 recommendations. Particularly, the 
activities of the present and future programmes for biennium 
2018 – 19 and 2020 – 21 were discussed and prioritized 
recommendations were made. These recommendations will 
be used to target our activities accordingly.  

One big activity for our section is the upcoming International 
Symposium on Standards, Applications and Quality 
Assurance in Medical Radiation Dosimetry (IDOS 2019). 
The conference will be organised 18-21 June 2019, Vienna, 
Austria. More information can be found from the website 
which is now open for abstract submission: 
https://www.iaea.org/events/idos2019 

The 2nd edition of the SSDL Charter was published in 
February 2018 and a Spanish translation was released in 
April 2018. Both of them are available on our SSDL 
Network website: https://ssdl.iaea.org/.  

One of the requirements for SSDL Network members is to 
submit the annual report. We are currently collecting the 
Annual Report part 2 and I would like to remind all the 
members to submit their report to us. Please note that the 
calibration service data in the DOLNET database will be 
based on the annual reports so your accurate input is very 
much appreciated.  

DMRP welcomes the new Dosimetrist Mr Joao Cardoso 
from Portugal to our dosimetry laboratory team. I am also 
happy to announce the three new SSDL Network members 
from Jordan, Israel and United Arabic Emirates. 

 

    
Participants of the 18th Meeting of the Scientific Committee of the IAEA/WHO SSDL Network (see page 4) 
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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@iaea.org 
 

Name Position/tasks Email address Extension 

van der Merwe, Deborah  Section Head D.Van-Der-Merwe@iaea.org 21653 

Bejtullahu Kllokoqi, 
Drenusha 

Team Assistant D.Bejtullahu@iaea.org 21662 

Bokulic, Tomislav Dosimetry Specialist, Quality Manager T.Bokulic@iaea.org 28384 

Cardoso, Joao Dosimetrist, Diagnostic Radiology J.Cardoso@iaea.org 28328 

Christaki, Karen Radiotherapy Medical Physicist K.Christaki@iaea.org 21655 

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

Czap, Ladislav Dosimetrist, Radiotherapy and Radiation 
Protection 

L.Czap@iaea.org 28332 

Danker, Sabine Team Assistant  S.Danker@iaea.org 28351 

Delis, Harry Medical Physicist, Diagnostic Radiology H.Delis@iaea.org 21663 

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

Izewska, Joanna Head of Dosimetry Laboratory  J.Izewska@iaea.org 21661 

Kazantsev, Pavel Dosimetrist P.Kazantsev@iaea.org 28330 

Loreti, Giorgia Training Officer (Medical Physics) G.Loreti@iaea.org 21374 

Pirkfellner, Agnes Dosimetry Services Assistant A.Pirkfellner@iaea.org 28207 

Poli, Gian Luca Medical Physicist (Nuclear Medicine) G.L.Poli@iaea.org 26674 

Sarasanandarajah, 
Sivananthan 

Radiotherapy Medical Physicist S.Sarasanandarajah@iaea.org 21659 

Toroi, Paula Medical Radiation Physicist   

SSDL Officer, Editor of the Newsletter 

P.Toroi@iaea.org 21660  

Wesolowska, Paulina Dosimetrist P.Wesolowska@iaea.org 28329 

DMRP Section* Dosimetry Contact Point Dosimetry@iaea.org 21662 
 

*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. 



SSDL Newsletter, No. 68, September 2018 
 

3 

 
 

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 dose 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 
assurance 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). The IAEA Calibration and Measurement Capabilities (CMCs) have 
been reviewed and published in Appendix C of Comité International des Poids et Mesures (CIPM), Mutual Recognition 
Arrangement (MRA).  
The IAEA CMCs can be found at the following web site: http://kcdb.bipm.org/AppendixC/search.asp?met=RI  
The range of services is listed below. 

Services Radiation quality 

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

X rays (10–300kV) and  rays from 137Cs and 
60Co 

Comparison of radiation therapy, radiation protection and 
diagnostic radiology level ionization chamber calibrations 
coefficients for SSDLs* 

 rays from 60Co and 137Cs and X rays  

Dosimetry audits (RPLD) for external radiation therapy beams 
for SSDLs and hospitals** 

 rays from 60Co and high energy X ray beams 

Dosimetry audits (OSLD) for radiation protection for SSDLs  rays from 137Cs 

Reference irradiations to dosimeters for radiation protection  X rays (40–300 kV) and  rays from 137Cs and 
60Co beams 

* Technical procedures and protocols for calibrations and comparisons are available on our website https://ssdl.iaea.org/  
**Thermoluminescence dosimeters (TLDs) were replaced by RPLDs in 2017. 

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:  
https://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@iaea.org 

Services provided by the IAEA in 
DMRP Section 

Note to SSDLs using IAEA calibration and audit 
services: 

1. To ensure continuous improvement in IAEA 
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. 
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1.  FOREWORD   
The Scientific Committee of the IAEA/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 periodic 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 seventeenth meeting (held in March 2016) of the 
previous SSC was published in the SSDL Newsletter No. 65 
in September 2016. 

The eighteenth meeting was held in Vienna at the Agency 
Headquarters from 12 to 16 March 2018. Opening remarks 
were made by Ms May Abdel-Wahab, Director of the 
Division of Human Health (NAHU); Ms Adriana Vélazquez 
Berumen, Senior advisor on medical devices, Innovation 
access and use of Essential Medicines and Health products 
(EMP) of the World Health Organization, Geneva, the Co-
Secretary of the IAEA/WHO SSDL Network; and Ms 
Debbie van der Merwe, Head of the Section of Dosimetry 
and Medical Radiation Physics and Co-Secretary of the 
IAEA/WHO SSDL Network. Members of the SSC-18 are: 
Ms María-Ester Brandan, Instituto de Física, National 
University of Mexico (UNAM), Mr David T. Burns, 
Ionizing Radiation Department, International Bureau of 
Weights and Measures (BIPM), Sèvres, Mr David S. 
Followill, MD Anderson Cancer Center, USA, Mr 
Konstantinos Hourdakis, Ionizing Radiation Calibration 
Laboratory, Greek Atomic Energy Commission, Greece, Mr 
Hans-Georg Menzel, (Chairman) ICRU Bethesda (who was 
unable to be present),  Mr Carl Ross, Ionizing Radiation 
Standards Group, National Research Council, Canada and 
Mr George Sgouros, Division of Nuclear Medicine, Johns 
Hopkins University, USA. 

 

1.1     Introductions 
Ms May Abdel-Wahab, Director of NAHU, opened the 18th 
biennial meeting of the SSC and welcomed all the members 
saying that she looked forward to hearing their advice on the 
DMRP programme. She remarked that the committee had 
first been established in 1985 for the laboratory and then 
expanded in 1988 to include all DMRP activities. She 
expressed the view that having independent advice had 
contributed to the success of the DMRP programme and the 
impact it had on Member States, in particular noting that five 
persons were appointed by the Director General and two 
were nominated from international organizations, the 
Bureau International des Poids et Mesures (BIPM) and the 
International Commission for Radiation Units and 
Measurements (ICRU).  Regarding the impact on Member 
States she cited a new Member State in Asia that had a 
recently installed comprehensive cancer centre and they had 
already used the IAEA website to implement appropriate 
guidance. She explained that the SSC-18 report would be 
published in the SSDL Newsletter to give it maximum 
exposure. She then ran briefly over the DMRP programme 
saying that the breadth of expertise in the SSC would enable 
a full and thorough evaluation of the programme and she 
looked forward to the recommendations to be made by the 
SSC for the biennium 2020/2021. These would be presented 
to the Deputy Director General, Mr Aldo Malavasi on the 
last day of the meeting, although unfortunately she would 
not be able to be present. 

Ms Adriana Velázquez Berumen, the Joint Secretary of the 
SSDL Network and Senior Adviser on Medical Devices at 
the WHO joined the meeting by video conference and gave 
a short presentation about the WHO involvement. She 
explained goal number 3 of the 17 sustainable development 
goals (SDG) for 2030: Ensuring healthy lives and promoting 
well-being for all at all ages and the WHO strategic priorities 
to keep the world safe, improve health and serve the 
vulnerable, where it includes providing medical devices to 
improve health and well-being. She apologized for not being 

Scientific Committee of the IAEA/WHO Network 
of Secondary Standards Dosimetry Laboratories 

 

Report of the Eighteenth Meeting of the SSDL Scientific Committee 
IAEA, Vienna, 12-16 March 2018 
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present in person but would follow the meeting, discuss the 
recommendations and join again by video conference on the 
last day. The WHO is very supportive of the DMRP 
programme, as quality audits in medicine and particularly 
dosimetry lead to the highest standards of treatment. Quality 
audits and the IAEA/WHO Network are key components of 
the Agency’s DMRP sub-programme, and these services 
result in the detection and prevention of serious dosimetry 
errors, with the independent calibration of the measurement 
equipment. The collaborations between the IAEA and the 
WHO on the SSDL Charter and the publication on 
“Worldwide implementation of Digital imaging in 
Radiology” had been very fruitful. She explained that in the 
next two years the WHO would be looking to review 
worldwide Implementation of digitaI imaging for 
mammography, to consolidate the data of DIRAC which is 
used in WHO assessments of need and to review for 
approval and endorsement the book on “Selecting 
Megavoltage Treatment Technologies in External Beam 
Radiotherapy”. She expressed the view that the committee 
work is a challenge and wished the SSC-18 members a very 
successful meeting. 

Ms Debbie van der Merwe, Section Head of the DMRP, 
supported by Mr Ahmed Meghzifene, the previous Section 
Head present at the meeting as a Consultant, thanked the 
SSC members for coming to the meeting and expressed how 
much the advice of the SSC was welcomed and that having 
representatives from the WHO, the ICRU and the BIPM on 
the SSC is key in supporting the appropriate activities of the 
SSDL network. She explained that María-Ester Brandan and 
Adriana Velázquez Berumen would join the meeting as and 
when they could, using web-based facilities provided by the 
Agency as neither of them could attend in person on this 
occasion. 

Ms van der Merwe then outlined the structure of the meeting 
which would include presentations by the staff on the 
2016/17 programme and an introduction by herself on the 
programme for 2018/19 that had been formulated with the 
advice of the SSC-17. There would be a visit to the 
Seibersdorf facility, which would include staff 
presentations. Finally, she would present the outcome of the 
brainstorming session with her staff for the SSC-18 to 
consider in their recommendations for the 2020/21 
programme. She requested that the SSC-18 prioritize their 
recommendations (high, medium or low) and any additional 
comments on the programme would also be acknowledged 
and implemented where appropriate. She explained that, 
once the SSC-18 report had been submitted and approved by 
the Director General (DG), the programme would be 

finalized and implementation could start. She expressed her 
thanks to David Followill who would chair the meeting and 
to Penelope Allisy who would act as Rapporteur. 

Mr David Followill expressed his honour to be appointed as 
Chairman in Mr Hans Menzel’s absence. He said the 
Committee members were pleased to be present and to assist 
in the evaluation of the DMRP’s work for NAHU and the 
SSDL network. It was satisfactory to learn that the SSC-18 
report will be perceived as useful in planning for the Agency 
programme and budget for 2020 to 2021 and future 
programmes. As Chairman he then presented the agenda 
explaining that it represented a full week's work, and the 
agenda was then duly adopted. 

 

1.2       General discussion  

1.2.1  Programme of the Meeting  

The first item on the agenda was to review the actions 
following the SSC-17 recommendations. This was reported 
by Ms van der Merwe and was followed during the 
remainder of the first day of the meeting by DMRP staff 
members presenting reports on the activities of the Section. 
On the second day, the SSC-18 was taken to Seibersdorf 
where further presentations were made by staff on the 
laboratory’s scope of work and the SSC-18 was able to see 
the laboratories and work at first hand, including the 
foundations of the building to house the linear accelerator. 
On the third day there was a wrap-up session on the DMRP 
activities and then the SSC-18 met in closed session, 
deliberating on the accomplishments and direction of the 
DMRP’s sub-programme, and developing specific 
recommendations for the current and particularly the next 
biennial programme. Discussion continued on the draft 
recommendations and their prioritization on the fourth day. 
The main draft recommendations were discussed with Ms 
van der Merwe and Mr Meghzifene and presented to the 
DMRP staff and the Deputy Director General, Mr Aldo 
Malavasi, Head, Department of Nuclear Sciences and 
Applications on the afternoon of the last day. During the 
feedback, the Chairman of the SSC-18 thanked the DMRP 
staff on behalf of the whole committee, for the very full 
DMRP written report (submitted prior to the SSC18 
meeting), for their carefully prepared presentations and their 
full responses to the committee’s questions. 

1.2.2  Programme evaluation  

In preparation for its report, the SSC-18 reviewed the 
activities reported by the DMRP for the 2016/17 biennium, 
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noted the outcomes of the recommendations made by the 
SSC-17 and discussed the present sub-programme activities 
for 2018/19, making some further recommendations. The 
SSC also considered input from the DMRP for the biennium 
2020/21 and then made some prioritized recommendations 
for this future programme. The SSC-18 evaluation was 
similar to that of previous SSCs and considered: 

 The objectives of the sub-programme areas. 

 The impact (benefit to the Member States). 

 Opportunities to increase efficiency or reduce costs. 

 The continuing relevance of Agency activities. 

Specific recommendations from the SSC-18 are identified 
throughout this report and are also listed, in just two priority 
categories of high and medium, at the end of the report. 
Comments regarding specific aspects of the DMRP sub-
programme are made throughout the report and the more 
important comments are also listed at the end of the report. 

2.  INTRODUCTION  
The SSC-18 expressed its thanks to the DMRP staff 
members for preparing a comprehensive report covering the 
activities of the sub-programme on Dosimetry and Medical 
Radiation Physics during the biennium 2016/17. This report 
had been provided well in advance of the meeting, 
enhancing the Committee’s ability to develop relevant 
recommendations. 

The SSC-18 was pleased to learn that the 48 
recommendations of the SSC-17 were already being 
implemented as far as possible and were due to be completed 
during the present biennium.  It was reported that the project-
specific comments of the SSC-17 had been helpful and these 
were all in progress or under consideration, as detailed in the 
written DMRP report.  

The DMRP Section projects and titles are:  

 Project 2.2.4.1: Calibration and auditing service 

 Project 2.2.4.2: Developments in radiation dosimetry  

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

The SSC-18 report 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-18 has comments or 

recommendations at this time. It should be noted that when 
a particular service provided by the DMRP is not mentioned 
specifically, the SSC-18 strongly endorses its continuation 
and is particularly pleased to see the continuing support and 
involvement of the DMRP in appropriate TC projects. A list 
of acronyms is given in the Appendix. 

3.  REPORT 
3.1 General Organizational Items and Major 

Facilities 

The SSC-18 is pleased with the progress already made 
towards the implementation of the SSC-17 
recommendations for the 2018 and 2019 programme (with 
16 recommendations already implemented, 32 in progress 
and only one postponed) as well as the comments made by 
the SSC-17 being noted in progress for the biennium. It is 
also very positive to note that the preparations for the 
International Dosimetry Symposium (IDOS) in 2019 are 
well in hand. The quality and volume of work produced by 
the DMRP is impressive and the Deputy Director General, 
Mr Aldo Malavasi, and the Director of the NAHU, Ms May 
Abdel-Wahab, are thanked sincerely for the support they 
give to the DMRP programme and budget. 

The SSC-18 was extremely pleased to learn that the 
Renovation of the Nuclear Applications Laboratories 
(ReNuAL) project to renovate and upgrade the DMRP’s 
Dosimetry Laboratory has begun. The SSC-18 was also 
pleased to learn that a Varian TrueBeam linear accelerator 
(linac), including treatment couch, treatment planning 
system and maintenance contract, has been obtained (see 
Figure 1). Such a machine will permit the DOL/DMRP to 
extend its work and provide dosimetry services and 
education/training to Member States for the most widely-
used techniques in radiation therapy as well as for new 
advanced technologies in this field. The linac will be used 
for multiple projects once it is commissioned and this facility 
will be of enormous benefit to the Member States. The SSC-
18 notes that the well-documented work plan for the use of 
the new linac will be followed.  

The linac will be installed in the bunker currently under 
construction under the ReNuAL project (see schema in 
Figure 2). 
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Figure 1 Varian TrueBeam Linear Accelerator to be installed in the new 
bunker 

 

Figure 2 Plan for the radiation-shielded bunker for the linac and adjacent 
control room 

 

 [R1] The SSC18 recommends that the DMRP collects 
and reports annual metrics to indicate the 
success/benefit from the use of the linac to provide 
megavoltage calibrations for SSDL dosimeters, audits 
and training, noting that the training should include 
guidance on the dissemination of these calibrations by 
the SSDLs when they calibrate hospital dosimetry 
equipment. 
 
At the same time, the SSC-18 encourages the DMRP, the 
Division and other partners to assess the long-term plans for 
support for nuclear medicine and believes there would be an 
advantage in acquiring a dual modality single-photon 
emission computed tomography (SPECT) together with x-
ray computed tomography (CT), known as SPECT/CT as the 
most appropriate tool for studying and providing education 
in patient specific dosimetry. 

While noting that the outdated gamma camera facility has 
been closed, combination devices such as SPECT/CT 
provide the ability to collect CT images as well as the 
radioactivity distribution at each time-point so that the 
activity distribution may be localized to specific tissues or 
tissue sub-regions. Both density and tissue composition 
distinctions from the CT images are important in Monte 
Carlo transport-based dosimetry calculations. 
Anthropomorphic phantom images can be used in training 
courses to develop these imaging-based dosimetry 
approaches.  Such images could also be used as part of a 
comprehensive end-to-end audit for dosimetry of 
radiopharmaceutical therapy that would be important for the 
Member States using such techniques. The output of DMRP 
activities in the future based on such a facility could include 
training materials, guidance documents, establishment of 
audit procedures and code of practice documents. The CT 
portion of the system could also be used for diagnostic 
radiology studies and for treatment planning studies related 
to the linac. Consequently: 

[R2] The SSC-18 recommends that funding be identified 
for the purchase, installation and maintenance of a 
SPECT/CT system (possibly as part of ReNuAl). A plan 
should be developed for the system to be used in diagnostic 
and therapeutic nuclear medicine, in diagnostic radiology 
and in treatment planning studies. Provisions for the 
purchase of diagnostic (e.g. 99mTc) and therapeutic 
radiopharmaceuticals (e.g. 90Y, 177Lu, 131I) should also be 
made to enable studies in phantoms. 

The SSC-18 strongly supports the continuation of all the 
present services provided by the DMRP for Member States, 
such as the calibration services (with the exception of the 
137Cs brachytherapy calibrations and the changes to 
calibrations for operational quantities that are mentioned 
specifically in this report); hospital and SSDL audits; the 
follow-up of audit discrepancies; the DMRP databases 
DIRAC, DAN and DOLNET; education and training 
activities, and all the other activities that support the 
Member States, particularly under Technical Cooperation 
(TC) and Coordinated Research Projects (CRP), with a 
special mention for the collaborative projects with the 
NMDI, the ARBR and the NSRW. The new IAEA/WHO 
SSDL Network website is also much appreciated as is the 
media outreach, including training videos, with significant 
benefit to the Member States particularly in support of 
education and training. The SSC-18 particularly supports the 
development of new training courses based on published 
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guidelines and methodologies resulting from the DMRP 
activities. 
 
The SSC-18 emphasizes that the DMRP databases are a 
unique resource for the IAEA, the WHO and the Member 
States. It includes, among many other data sets, the 
Directory of Radiotherapy Centres (DIRAC), the only 
reasonably complete listing of radiation therapy sites and 
equipment around the world. The SSC-18 congratulates the 
DMRP for the considerable effort given to the DIRAC 
project that aims to provide all Member States with up-to-
date information on radiotherapy resources. The WHO 
remarked that it has used DIRAC information to 
complement Ministry of Health information on availability 
of radiation technology per country in the World Health 
Statistics, published annually for the World Health 
Assembly and in the WHO Global Health Observatory. The 
SSC-18 noted that the DIRAC and DAN databases are 
currently being supported through work by consultants and 
interns. However, due to the importance of these databases 
for the WHO and the Member States the SSC-18 reiterates a 
previous recommendation as follows:  

[R3] The SSC-18 recommends that a technical staff 
member be assigned to the DMRP whose main role 
would be to interact with the NAHU database 
administrator to develop and enhance the databases 
established by the DMRP, especially the Dosimetry 
Audit Network (DAN), the Dosimetry Laboratory 
Network (DOLNET) and the Directory of Radiotherapy 
Centres (DIRAC).  

The SSC-18 proposes that this is not specifically an IT 
person, but rather someone able to understand the 
radiotherapy and metrology communities and to implement 
processes to establish improved mechanisms for updating 
and expanding these important databases, such as obtaining 
complete data from large countries.  

The DMRP staff undertake multiple essential services and 
have responsibilities across a relatively wide spectrum of 
activities.  Accordingly, efforts to improve processes and 
increase efficiencies will have an overall positive impact on 
the ability of DMRP to carry out its mission. Activities 
related to Technical Cooperation are one such essential 
mission that can be particularly time consuming, given that 
TC activities could include travel, logistics (e.g., equipment 
delivery), and interaction with both TC office personnel and 
Member State individuals. To optimize the time expenditure 
on these TC-related activities while also retaining 

institutional memory related to common or routine aspects 
of TC activities: 

[R4] The SSC-18 recommends that the DMRP staff 
establish procedures, for section staff with specific 
responsibilities as Technical Officers for TC projects, 
that streamline the process for addressing the increasing 
number of TC requests.  

Although now recognized in the International Labour 
Organization classification as members of the health 
workforce, many Member States have not yet established a 
national certification procedure for medical physicists. This 
is seen as a serious impediment to the full recognition of the 
medical physics profession. The International Medical 
Physics Certification Board (IMPCB) has recently 
developed a certification model to assist Member States to 
create their own national certification boards.  While these 
boards are being established, the IMPCB is promoting the 
individual certification of medical physicists. The IAEA has 
supported the IMPCB in this effort. To assure success, the 
recognition of the IMPCB certification by the national 
Health and Radiation Protection authorities is essential.  

[R5] The SSC-18 recommends the continued 
collaboration of the IAEA with the IMPCB in the 
certification of medical physicists and the establishment 
of new national certification boards and that the DMRP 
develops guidelines on certification and promotes the use 
of those guidelines in the Member States. 

 
With regard to the organization of the SSC meeting by the 
Agency, the SSC-18 was very pleased to have all the 
documents in electronic format only. This has worked well 
for the present meeting and should be encouraged for future 
SSC meetings. The SSC-18 also appreciated the visit to the 
Agency Dosimetry Laboratory (DOL) at Seibersdorf and 
trusts that the next SSC will have the opportunity to visit the 
new linac facility. The SSC-18 proposes that a visit to the 
DOL should normally take place every other SSC meeting 
although new SSC members should always have the 
possibility of a visit. 

3.2 Project 2.2.4.1: Calibration and Auditing 
Service  

This project covers the dosimetry audit services and 
dosimetry calibration services including related 
development and activities. The audit services are 
considered to be very important by the SSC-18. The 
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IAEA/WHO dosimetry audit programme helps hospitals in 
the Member States, either directly or through national audit 
networks, to have confidence in the doses they are delivering 
to their patients, a crucial factor for proper patient treatment. 

The dosimetry services provided by the DOL to Member 
States have a critical impact on patient health. An important 
aspect of these services is the continuity of expertise and 
institutional memory in dosimetry audits, particularly to 
hospitals, and assured calibrations of equipment that is 
essential to the SSDLs. In addition to the already well-
documented procedures, the DMRP should consider cross-
training of staff and perhaps alternating recruitment cycles. 
In view of some imminent staff retirements and the specific 
and long-term laboratory need:  

[R6] The SSC-18 recommends that the DMRP 
investigates all options to preserve the long-term 
continuity in dosimetry expertise that is essential for the 
calibration and dosimetry audit services. 
 
The SSC-18 recognizes the vital importance of conducting 
the postal dose audits of radiotherapy centres. The results of 
these audits continue to improve as discrepancies are 
identified and corrected with the assistance of the DMRP 
staff. The DOL has historically used TLD to perform the 
audits, but has this past year transitioned to the use of glass 
dosimeters. These postal dose audits currently only verify 
photon doses from 60Co units or linacs. The use of glass 
dosimeters is a much more efficient process that has allowed 
some effort to be directed towards other audit activities. The 
SSC-18 believes that these efforts should be directed 
towards implementation of audits of electron beam doses 
used by Member States to treat patients. A subset of electron 
energies could be audited at each radiotherapy site or for 
new linac installations. The SSC-18 understands that 

implementing this remote electron dosimetry audit will 
require some start-up effort (see Figure 3) but it will be 
beneficial in reducing potential accidents in patient 
treatment.  

 
Figure 3 The glass dosimeter and electron beam output audit device. 

[R7] The SSC-18 recommends that the DMRP 
implements an electron beam dosimetry audit service on 
a routine basis for a limited set of electron beams at each 
presently unaudited facility, with a focus on auditing low 
energy electron beams, instead of increasing the number 
or frequency of photon beam audits. 

The DOL has converted from using thermoluminescence 
dosimeters (TLD) to radio-photoluminescence (RPL) glass 
dosimeters (see Figure 4) and the SSC-18 is pleased to note 
the increased efficiency in terms of workflow that will 
enable an increase in the number of dosimetry audits in line 
with the increasing number of facilities supported by the 
Agency. However, the reading of the glass dosimeters is 
highly dependent on the glass dosimeter reading magazine. 
The SSC-18 commented that the DOL should develop a QA 
programme to assess the performance of the magazines 
periodically in order to ensure there is no change in the 
consistency of the readouts due to degradation of the reading 
magazines.

 

 

 

 

 

 
 

Figure 4 Glass dosimeter reading magazine and positional response of the magazine.  
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The number of requests for calibrations continues to increase 
as new national calibration laboratories are established. The 
DMRP responds to these requests within its resources and 
the SSC-18 proposes some modifications to the programme 
to help with the increasing workload.  

Following the SSC-17’s [R2] recommendation on the 
establishment of an electrometer calibration service to 
increase efficiency and reduce workload, the DOL has 
developed a calibration method based on electrical standards 
having collected data from the calibration of different 
electrometers.  

[R8] The SSC-18 recommends that the DOL findings on 
electrometer calibration methods are published, that an 
appropriate procedure and corresponding uncertainty 
be adopted, and that guidance be provided to the SSDLs 
on the use of equipment calibrated according to the 
adopted method, for example through the SSDL 
Newsletter. 

The demand by the SSDLs for radiation protection-level 
calibrations for 137Cs in terms of operational quantities 
(personal and ambient dose equivalent) is extremely small. 
Traceability can be assured by calibrations in terms of air 
kerma and the use of an appropriate conversion coefficient. 
In addition, ICRU recommendations that are pending 
regarding operational quantities are expected to support this 
procedure. Consequently: 

[R9] The SSC-18 recommends that the DOL no longer 
invests in its reference standard for operational 
quantities, rather concentrating on the air-kerma 
standard and providing calibrations in terms of air 
kerma and, when required, operational quantities based 
on appropriate conversion coefficients. 

Regarding the importance of traceability of the IAEA to the 
BIPM for radiation protection in 137Cs, it is noted that the 
137Cs facility at the BIPM has been temporarily suspended. 
Within the framework of the Memorandum of 
Understanding (MoU) between the IAEA and the BIPM, the 
SSC-18 encourages the DMRP to continue to work with the 
BIPM to maintain international traceability in terms of air 
kerma.  

Following the recommendation of SSC-17, the DOL has 
established a dosimetry service for high dose-rate (HDR) 

brachytherapy using 192Ir and 60Co micro-sources (see 
Figure 5). 

 

Figure 5 HDR brachytherapy unit used to calibrate well-type ionization 
chambers  

[R10] The SSC-18 recommends that the DOL 
investigates the relationship between the calibration 
coefficients for 192Ir and 60Co brachytherapy micro-
sources in terms of a kQ factor for a given instrument 
type, with the aim of enabling the SSDLs to use a 60Co 
calibration to satisfy their dissemination needs for 192Ir. 

The SSC-18 was pleased to hear about the DMRP’s efforts 
to recognize and address the quality of radiotherapy 
advanced technologies as they are being implemented in 
Member States. These advanced technologies include, but 
are not limited to, intensity modulated radiation therapy 
(IMRT), stereotactic radiosurgery (SRS), stereotactic body 
radiotherapy (SBRT), image-guided radiation therapy 
(IGRT), proton and carbon-ion radiation therapy, and high 
dose-rate brachytherapy. The DMRP, in collaboration with 
external consultants, have established methodologies to 
audit some of these advanced radiation treatment modalities. 
Examples of these QA audits include verifying small field 
dosimetry, IMRT delivery and multi-leaf collimation 
performance and heterogeneity corrections for dose 
calculations. More recently, the DMRP has conducted a 
multi-centre study using an anthropomorphic shoulder, head 
and neck QA phantom (SHANE) during an on-site visit to a 
participating radiotherapy institution to verify IMRT. See 
Figure 6. 
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Figure 6 The DMRP’s IMRT remote audit phantom and the on-site visit IMRT SHANE phantom. 

3.3 Project 2.2.4.2 Developments in Radiation 
Dosimetry 

This project focuses on research and development activities 
in radiation dosimetry, including the development and 
updates of dosimetry Codes of Practice.  

In view of the need for the SSDLs to be recognized both 
within and outside their region as providing a quality 
calibration service, there is a need for them to be audited as 
for any other service. Establishing an on-site service to 
undertake such a review organized by the DMRP would 
enable the calibration and measurement capabilities of an 
SSDL to be recognized formally through the audit of their 
quality system and calibration procedures. This could be set 
up along the lines of the other quality audits undertaken by 
the Agency with recommendations, comments and 
opportunities for improvement submitted to the SSDL.  

[R11] The SSC-18 recommends that a quality audit for 
dosimetry laboratories (QUADOL) be established to 
provide the SSDLs with an audit report as a step towards 
enabling their calibration and measurement capabilities 
(CMCs) to be recognized internationally. 

The SSC-18 appreciates the improvements to the DAN, 
DIRAC and DOLNET databases and also the update of 
information that has been included in the websites.  
However:  

[R12] The SSC-18 recommends that the DOLNET be 
expanded to store more information on calibration and 
measurement capabilities, infrastructure, human 
resources, training activities, etc. for better data access 
and analysis. 
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The use of low dose-rate (LDR) sources for brachytherapy 
has declined in recent years in favour of high dose-rate 
(HDR) sources. The DMRP continues to maintain a 137Cs 
LDR calibration service but it is rarely used by Member 
States. Furthermore, radiation safety procedures require that 
radioactive sources be replaced every ten years, adding to 
the cost of maintaining the service. Thus:  

[R13] The SSC-18 recommends that the DMRP 
terminates the 137Cs LDR calibration service and 
decommissions the relevant sources. 

Recognizing the efficiency of using existing tungsten-anode 
x-ray tubes to establish traceability for mammography, the 
SSC-17 recommended the further development of tungsten-
anode qualities at the DOL. While reference dosimeters such 
as ion chambers are relatively insensitive to spectral 
differences related to the anode material (tungsten or 
molybdenum), solid state detectors show significantly larger 
variations.  

[R14] The SSC-18 recommends that the DMRP provides 
guidance to the SSDLs regarding the use of solid state 
detectors in the clinic, particularly in relation to the 
choice of mammography calibration qualities. The 
underlying work required might be undertaken in the context 
of a CRP.  

Initial efforts by the DMRP to gauge the need for a Code of 
Practice (CoP) for brachytherapy met with a mixed response 
in 2013, with some feeling that it might have been premature 
at that time. A white paper was drafted but not published. 
However, representatives from Member State dosimetry 
audit networks have indicated recently that there is a need 
for a CRP to develop QA audit methodology for HDR 
brachytherapy, which was approved and should begin in 
2019. The protocol is expected to include the use of all 
relevant clinical radioactive sources. Consequently, it is 
recognized that a CoP will indeed be required in the very 
near future. 

[R15] The SSC-18 recommends that the brachytherapy 
white paper be updated and published. In addition, it is 
recommended that a Brachytherapy Code of Practice 
(CoP) be developed. The CoP should have links to the HDR 
QA audit CRP and an updated survey of brachytherapy 
clinical practices. 

3.4 Project 2.2.4.3 Clinical medical radiation 
physics for imaging and radiation therapy  

This project aims at developing guidelines and training 
material for best practice in clinical medical radiation 

physics. It also promotes comprehensive audits and research 
in the clinical environment through CRPs. The project 
includes diagnostic radiology and nuclear medicine imaging 
physics as well as radiotherapy physics. 

The SSC-18 was most encouraged by all the education 
material that is now available through the DMRP and the 
Human Health Campus, notably the slide sets for the 
Medical Physics Handbooks, the video tutorials and course 
material.  It was also interesting to see the positive impact of 
the courses on participants through the questionnaires 
completed pre- and post-course attendance. This work is 
strongly supported by the SSC-18. 

Regarding the introduction of new advanced technologies 
for cancer therapy in Member States, the SSC-18 is pleased 
to recognize the work accomplished thus far in terms of 
advanced technologies. However, the SSC-18 would like to 
see more efforts directed towards the implementation of new 
radiotherapy processes in Member States. One of the most 
prominent advances in radiotherapy is the incorporation of 
image guidance in the delivery of daily radiotherapy doses 
to patients. As radiotherapy institutions in Member States 
continue to purchase new linacs that include on-board 
imaging capabilities, these imaging devices will play a 
greater role in guiding the accurate and safe treatment of 
patients. In view of these evolving imaging and treatment 
techniques: 

[R16] The SSC-18 recommends that the DMRP develop 
a CRP on implementation, commissioning, image quality 
and dosimetry, and quality control testing of image-
guided radiation therapy (IGRT) systems. A result of this 
CRP will be the development of a guidance document and, 
potentially, QA methodologies. 

The doctoral contracts are a CRP activity awarded to 
institutions in low and middle-income countries for the 
benefit of students enrolled in a Ph.D. programme at a 
university of a Member State. The projects developed by 
these students are aimed at improving the care of cancer 
patients in Member States. The SSC-18 believes that a 
doctoral CRP is an efficient and justifiable activity that 
reduces the risk of “brain drain”, strengthens the local 
expertise in medical physics research, promotes the 
establishment of long-lasting academic collaborations and 
furthers the objectives of the Agency to educate and train 
scientists in Member States to promote quality and safe 
healthcare. The benefit of these doctoral CRPs is evident in 
the number of peer-reviewed publications that have resulted 
from these efforts.  
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[R17] The SSC-18 expresses enthusiasm for doctoral 
CRPs in promoting quality and safe healthcare and 
recommends that the DMRP continues their 
implementation with a specific need for assessing 
advanced imaging modalities in radiation oncology such 
as research on the evaluation of combining radiotherapy 
doses and imaging doses delivered to patients. 

In nuclear medicine, there are 21 radiopharmaceutical 
therapeutics (RPTs) in active development, three of these 
(131I, 177Lu, 90Y) are beta-particle emitters and four (225Ac, 
227Th, 212Pb/212Bi, 223Ra) are alpha-particle emitters. The 
alpha-emitters are associated with 13 distinct RPTs. Because 
of the short range (600 μm to 800 μm) and high potency 
(RBE~3 to 8) of alpha-particle emitters, new dosimetry 
methods are needed that account for the microscale 
distribution of these agents.  The assumption of a uniform 
distribution within normal or tumour tissue is especially 
inappropriate for alpha-emitter RPTs.  In the majority of 
cases, calculations based on such assumptions will not 
predict toxicity and efficacy. Accordingly: 

[R18] The SSC-18 recommends that a doctoral CRP 
programme be formulated on the dosimetry of alpha-
emitters in readiness for Member States implementing 
radiopharmaceutical therapies.  

Ideally, the end result of such an effort recommended above 
[R18] would be to identify techniques that may be 
implemented in Member States for dosimetry and treatment 
planning of alpha-emitter based RPTs. In addition to 
scientific peer-reviewed publications and a thesis, this effort 
could also lead to a guidelines document. 

The SSC-18 observed that the IAEA Human Health Campus 
includes information about clinical applications, quality of 
practice, and educational resources, among others, on 
Nuclear Medicine, Radiopharmacy, and Radiation 
Oncology but does not have a specific tab for Diagnostic 
Radiology; adding this as a tabular heading to the Health 
Campus website would emphasize the importance of this 
specialization that is the biggest user of medical ionizing 
radiation (over 3600 million examinations conducted 
annually worldwide). Recognizing that audits for Diagnostic 
Radiology are under-utilized among Member States, partly 
due to the absence of a culture of quality and formal quality 
procedures:  

[R19] The SSC-18 recommends that the DMRP 
investigate additional ways to promote QUAADRIL 
(e.g., by learning activities in regions where these have 

not taken place recently) with the help of the NMDI and 
particularly the WHO.  

Radiopharmaceutical therapy (RPT) involves the use of 
pharmaceuticals that either bind specifically to tumours or 
accumulate through a broad array of physiological 
mechanisms indigenous to the neoplastic cells to deliver 
radiation specifically to the targeted cells. In chemo-
refractory and radiotherapy-ineligible patients, RPT offers 
viable treatment options. Thousands of patients have 
benefitted from this treatment modality, with approximately 
25% showing definite tumour responses in the near absence 
of serious side effects. Perhaps the most successful RPT and 
the most successful systemic cancer therapeutic in general is 
radioiodine treatment of differentiated thyroid cancer.  

In light of the potential importance of radiopharmaceutical 
therapy in the next 5 to 10 years:  

[R20] The SSC-18 recommends that the DMRP takes the 
steps necessary to establish an audit system (including an 
end-to-end QA phantom analogous to the SHANE 
phantom project) for radiopharmaceutical therapy. 
Towards this end a CRP beginning in 2021 to investigate 
possible approaches for implementing such a scheme is 
recommended. 

The DMRP should decide which new advanced technology 
updates need to be included in the development of new 
guidelines and methodologies. 

[R21] The SSC-18 recommends that several 
publications, whose purpose is to facilitate education in 
Member States, be updated to include radiotherapy 
advanced technologies. These publications might 
include, but may not be limited to: 

1. Radiation Oncology Physics, A Handbook for 
Teachers and Students 

2. Setting up a Radiotherapy Programme 

3. QUATRO guidelines 

The SSC-18 is pleased to see that the Handbook of Basic QC 
for Radiology is close to completion. However, guidelines 
on quality control (QC) in Diagnostic Radiology are needed 
to ensure that the effort reaches its full impact. 

[R22] The SSC-18 recommends that the DMRP makes 
educational material available that could include a 
training video associated with the Handbook of Basic QC 
for Radiology. 
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In addition to their use in Diagnostic Radiology, digital 
images have become fundamental in the practice of 
Radiation Oncology. Digital detectors are now current 
practice for image acquisition. These developments and their 
optimum clinical use require the use of digital tools for 
image processing and analysis, medical imaging 
optimization, and evaluation of appropriate performance 
indexes for digital detectors.  

[R23] The SSC-18 recommends the development of 
guidelines on digital tools for image processing and 
analysis, medical imaging optimization, and evaluation 
of appropriate performance indices for digital detectors. 

The SSC-18 was impressed with the nuclear medicine 
spreadsheet on staffing requirements and found it to be a 
very useful approach to evaluating operational needs in 
general. Since radiopharmaceutical therapy is a relatively 
new area in the field of nuclear medicine, general guidance 
on operational needs specifically related to this activity 
would be helpful in establishing such efforts in currently 
existing nuclear medicine departments.  This is especially 
important since Member States and institutional leadership 
involved in implementing radiopharmaceutical therapy may 
not realize that additional preparation is needed even if 
requirements for diagnostic nuclear medicine have already 
been met. Radiopharmaceutical therapy is not yet a routine 
and widespread practice and there will be technological 
changes that will impact implementation of RPT in the near 
future. Accordingly: 

[R24] The SSC-18 recommends that the DMRP 
investigate the need/feasibility of developing a 
spreadsheet analogous to the one used for nuclear 
medicine staffing, that also identifies equipment, 
software and methodology needs for implementing 
dosimetry-based treatment planning for different 
radiopharmaceutical therapeutics in order to assist 
Member States setting up such a service. 

4. SSC-18 RECOMMENDATIONS 
(INDICATED AS HIGH OR MEDIUM 
PRIORITY) 

High priority recommendations 

[R1] The SSC18 recommends that the DMRP collects 
and reports annual metrics to indicate the 
success/benefit from the use of the linac to provide 

megavoltage calibrations for SSDL dosimeters, audits 
and training, noting that the training should include 
guidance on the dissemination of these calibrations by 
the SSDLs when they calibrate hospital dosimetry 
equipment. 

[R2] The SSC-18 recommends that funding be identified 
for the purchase, installation and maintenance of a 
SPECT/CT system (possibly as part of ReNuAl). 

[R3] The SSC-18 recommends that a technical staff 
member be assigned to the DMRP whose main role 
would be to interact with the NAHU database 
administrator to develop and enhance the databases 
established by the DMRP, especially the Dosimetry 
Audit Network (DAN), the Dosimetry Laboratory 
Network (DOLNET) and the Directory of Radiotherapy 
Centres (DIRAC).   

[R6] The SSC-18 recommends that the DMRP 
investigates all options to preserve the long-term 
continuity in dosimetry expertise that is essential for the 
calibration and dosimetry audit services. 

[R7] The SSC-18 recommends that the DMRP 
implements an electron beam dosimetry audit service on 
a routine basis for a limited set of electron beams at each 
presently unaudited facility, with a focus on auditing low 
energy electron beams, instead of increasing the number 
or frequency of photon beam audits. 

[R8] The SSC-18 recommends that the DOL findings on 
electrometer calibration methods are published, that an 
appropriate procedure and corresponding uncertainty 
be adopted, and that guidance be provided to the SSDLs 
on the use of equipment calibrated according to the 
adopted method, for example through the SSDL 
Newsletter. 

[R9] The SSC-18 recommends that the DOL no longer 
invests in its reference standard for operational 
quantities, rather concentrating on the air-kerma 
standard and providing calibrations in terms of air 
kerma and, when required, operational quantities based 
on appropriate conversion coefficients. 

[R10] The SSC-18 recommends that the DOL 
investigates the relationship between the calibration 
coefficients for 192Ir and 60Co brachytherapy micro-
sources in terms of a kQ factor for a given instrument 
type, with the aim of enabling the SSDLs to use a 60Co 
calibration to satisfy their dissemination needs for 192Ir. 
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[R11] The SSC-18 recommends that a quality audit for 
dosimetry laboratories (QUADOL) be established to 
provide the SSDLs with an audit report as a step towards 
enabling their calibration and measurement capabilities 
(CMCs) to be recognized internationally. 

[R15] The SSC-18 recommends that the brachytherapy 
white paper be updated and published. In addition, it is 
recommended that a Brachytherapy Code of Practice 
(CoP) be developed. The CoP should have links to the 
HDR QA audit CRP and an updated survey of 
brachytherapy clinical practices. 

[R16] The SSC-18 recommends that the DMRP develop 
a CRP on implementation, commissioning, image quality 
and dosimetry, and quality control testing of image-
guided radiation therapy (IGRT) systems.  

[R17] The SSC-18 expresses enthusiasm for doctoral 
CRPs in promoting quality and safe healthcare and 
recommends that the DMRP continues their 
implementation with a specific need for assessing 
advanced imaging modalities in Radiation Oncology 
such as research on the evaluation of combining 
radiotherapy doses and imaging doses delivered to 
patients. 

[R19] The SSC-18 recommends that the DMRP 
investigate additional ways to promote QUAADRIL 
(e.g., by learning activities in regions where these have 
not taken place recently) with the help of the NMDI and 
particularly the WHO.  

[R20] The SSC-18 recommends that the DMRP takes the 
steps necessary to establish an audit system (including an 
end-to-end QA phantom analogous to the SHANE 
phantom project) for radiopharmaceutical therapy. 
Towards this end, a CRP beginning in 2021 to investigate 
possible approaches for implementing such a scheme is 
recommended. 

Medium priority recommendations 

[R4] The SSC-18 recommends that the DMRP staff 
establish procedures, for section staff with specific 
responsibilities as Technical Officers for TC projects, 
that streamline the process for addressing the increasing 
number of TC requests. 

[R5] The SSC-18 recommends the continued 
collaboration of the IAEA with the IMPCB in the 
certification of medical physicists and the establishment 

of new national certification boards and that the DMRP 
develops guidelines on certification and promotes the use 
of those guidelines in the Member States. 

[R12] The SSC-18 recommends that the DOLNET be 
expanded to store more information on calibration and 
measurement capabilities, infrastructure, human 
resources, training activities, etc. for better data access 
and analysis. 

[R13] The SSC-18 recommends that the DMRP 
terminates the 137Cs LDR calibration service and 
decommissions the relevant sources. 

[R14] The SSC-18 recommends that the DMRP provides 
guidance to the SSDLs regarding the use of solid state 
detectors in the clinic, particularly in relation to the 
choice of mammography calibration qualities.  

[R18] The SSC-18 recommends that a doctoral CRP 
programme be formulated on the dosimetry of alpha-
emitters in readiness for Member States implementing 
radiopharmaceutical therapies. 

[R21] The SSC-18 recommends that several 
publications, whose purpose is to facilitate education in 
Member States, be updated to include radiotherapy 
advanced technologies. These publications might 
include, but may not be limited to: 

1. Radiation Oncology Physics, A Handbook for 
Teachers and Students 

2. Setting up a Radiotherapy Programme 
3. QUATRO guidelines  

[R22] The SSC-18 recommends that the DMRP makes 
educational material available that could include a 
training video associated with the Handbook of Basic QC 
for Radiology. 

[R23] The SSC-18 recommends the development of 
guidelines on digital tools for image processing and 
analysis, medical imaging optimization, and evaluation 
of appropriate performance indices for digital detectors. 

[R24] The SSC-18 recommends that the DMRP 
investigate the need/feasibility of developing a 
spreadsheet analogous to the one used for nuclear 
medicine staffing, that also identifies equipment, 
software and methodology needs for implementing 
dosimetry-based treatment planning for different 
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radiopharmaceutical therapeutics (RPTs) in order to 
assist Member States setting up such a service. 

5. SSC-17 COMMENTS 

5.1 General Comments 

 With regard to the organization of the SSC meeting by 
the Agency, the SSC-18 was very pleased to have all 
the documents in electronic format only. This has 
worked well for the present meeting and should be 
encouraged for future SSC meetings.  

 The SSC-18 also appreciated the visit to the Agency 
Dosimetry Laboratory (DOL) at Seibersdorf and trusts 
that the next SSC will have the opportunity to visit the 
new linac facility. The SSC-18 proposes that a visit to 
the DOL should normally take place every other SSC 
meeting although new SSC members should always 
have the possibility of a visit.  

 The establishment of new facilities and dosimetry 
services at the DOL, notably the clinical accelerator and 
the HDR brachytherapy facility, provides an 
opportunity for the DOL to further develop its training 
activities and educational guidelines. The SSC-18 
supports the proposal of the DMRP to complement its 
existing educational activities with training 
programmes that make use of these new facilities. 

 The SSC-18 noticed that both the old and the new 
SSDL network websites can be accessed depending on 
the search terms. This should be resolved by removing 
the old website once all the information has been 
updated. 

 5.2 Project 2.2.4.1 Comments 

 The SSC-18 is pleased to see that the DOL has 
converted to using glass dosimeters for their 
auditing of beam outputs. The reading of the glass 
dosimeters is highly dependent on the glass 
dosimeter reading magazine. The DOL should 
develop a QA program to assess the performance of 
the magazines periodically in order to ensure there 
is no change in the consistency of the readouts due 
to degradation of the reading magazines. 

 Regarding the importance of traceability of the 
IAEA to the BIPM for radiation protection in 137Cs, 
it is noted that the 137Cs facility at the BIPM has been 
temporarily suspended. Within the framework of the 

MoU between the IAEA and the BIPM, the SSC-18 
encourages the DMRP to continue to work with the 
BIPM to maintain this traceability in terms of air 
kerma.  

 The SSC-18 encourages the DOL to keep at least 
one hands-on comparison a year, in a different field 
each year at Seibersdorf, to consolidate the training 
aspects of comparisons for the SSDL staff of 
Member States. The selection of participating labs 
should be in accordance with the SSDL Charter. For 
comparison services it is recognized that mailing 
equipment is more efficient and should be the 
preferred option when training is not required, as 
long as the Member State’s local environment 
permits this. However, it is recognized that customs 
problems and damage can be serious constraints for 
mailed equipment.  

 The success of the multi-centre study using the 
SHANE phantom was very impressive. The DMRP 
should investigate the need to conduct a national-
level audit using the SHANE anthropomorphic end-
to-end audit phantom. 

 5.3 Project 2.2.4.2. Comments 

 The SSC-18 supports the one-year extension of the 
CRP on small field dosimetry to complete this 
project. 

 The SSC-18 recognizes that since the Workshop on 
uncertainty was such a great success, this 
educational effort should be repeated. An effort 
should be made to develop e-learning material in 
this topic.  

 The SSDL newsletter is an excellent platform for 
exchanging information between the IAEA and the 
SSDLs.  Contributions from the SSDLs should be 
encouraged. The areas of its content may be 
broadened to include lessons learned, dosimetry 
audit results, safety, security and radiation 
protection aspects, practical aspects and examples, 
uncertainty topics, QMS topics, etc.  

 5.4 Project 2.2.4.3. Comments 

 The SSC-18 was most encouraged by all the 
education material that is now available through the 
DMRP and the Human Health Campus, notably the 
slide sets for the Handbooks, the video tutorials and 
course material.  It was also interesting to see the 
positive impact of the courses on participants 
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through the questionnaires completed pre- and post 
course attendance. This work is strongly supported 
by the SSC-18. 

 In light of the introduction of advanced technologies 
in Member State radiotherapy facilities, the DMRP 
should investigate the need to develop guidelines for 
advanced radiotherapy technologies. These 
technologies might include, but are not limited to: 

- Particle radiotherapy 

- SBRT/SRS radiotherapy 

- Treatment planning algorithms and their 
accuracy 

- The role of IT in radiation oncology 

- Motion management in radiation oncology 

- Disease specific radiopharmaceutical therapy 

- Digital imaging 

- MRI-guided radiotherapy  

 To provide a broader recognition and adoption of the 
work, including among Member States that have a 
close interaction with the WHO, the SSC-18 
suggests that the title for the guidance document on 
pediatric dosimetry should be changed to “Dose to 
the fetus and to the nursing infant following a 
radiopharmaceutical procedure to the mother”. 

 

 

The members of the Committee present in person at the 18th Scientific Committee meeting: (from left) David Followill, Costas 
Hourdakis, George Sgouros, Penelope Allisy (Rapporteur), Carl Ross, David Burns 

 

  

The participants of the 18th Scientific Committee meeting 
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Acronyms used in the Report 

ARBR Applied Radiation Biology and Radiotherapy Section of the Agency 
BIPM Bureau International des Poids et Mesures / International Bureau of Weights and 

Measures 
CIPM International Committee for Weights and Measures 
CMC Calibration and Measurement Capability 
CoP Code of Practice 
CRP Coordinated Research Project (of the Agency) 
CT Computed Tomography 
DAN Dosimetry Audit Network 
DG Director General (of the Agency) 
DIRAC Directory of Radiotherapy Centres 
DMRP Dosimetry and Medical Radiation Physics Section (of the Agency) 
DOL Dosimetry Laboratory (of the Agency) 
DOLNET Dosimetry Laboratories Network (Register) 
HDR High dose-rate (brachytherapy) 
IAEA International Atomic Energy Agency 
ICRU International Commission on Radiation Units and Measurements 
IGRT Image-guided radiation therapy 
ILO International Labour Organization 
IMPCB International Medical Physics Certification Board 
IMRT Intensity modulated radiation therapy 
IT Information Technology 
LDR Low dose-rate brachytherapy 
MRI Magnetic resonance imaging 
NAHU Division of Human Health (of the Agency) 
NMDI Nuclear Medicine and Diagnostic Imaging (of IAEA) 
NSRW Radiation, Transport and Waste Safety (of IAEA) 
QA Quality Assurance 
QC Quality Control 
QMS Quality Management System 
QUAADRIL Quality assurance audit for diagnostic radiology improvement and learning 
QUADOL Quality audit for dosimetry laboratories 
QUANUM Quality assurance in nuclear medicine 
QUATRO Quality Assurance Team for Radiation Oncology 
QS Quality system 
RBE Radio-biological effect 
RPL Radio-photoluminescence 
RPT Radio-pharmaceutical therapy 
SBRT Stereotactic Body Radiation Therapy,  
SHANE Shoulder, head and neck (phantom) 
SPECT Single photon emission computed tomography 
SRS Stereotactic Radiosurgery 
SSC SSDL Scientific Committee 
SSDL Secondary Standards Dosimetry Laboratory 
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TC Department of Technical Cooperation (of the Agency) 
TLD Thermoluminescent dosimeter, or thermoluminescence dosimetry 
WHO World Health Organization 
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Medical Physics Staffing Needs in Diagnostic Imaging and Radionuclide Therapy:  
An Activity Based Approach 

Over the last decades the rapid technological development 
of diagnostic and interventional radiology and nuclear 
medicine has made them major tools of modern medicine. 
However, at the same time the involved risks, the growing 
number of procedures and the increasing complexity of the 
procedures require competent professional staff to ensure 
safe and effective patient diagnosis, treatment and 
management. Medical physicists (or clinically qualified 
medical physicists) have been recognized as vital health 
professionals with important and clear responsibilities 
related to quality and safety of applications of ionizing 
radiation in medicine. This publication describes an 
algorithm developed to determine the recommended staffing 
levels for clinical medical physics services in medical 
imaging and radionuclide therapy, based on current best 
practice, as described in international guidelines.  

(Information taken from www.pub-iaea.org) 
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Courses, Meetings and  
Consultancies in 2018 and 2019 

TC Courses and Workshops related to DMRP activities 

 RER6033: Regional Training Course on Radiobiology for Radiation Oncologists and Medical Physicists, Moscow, 
Russian Federation, 01—12 October 2018  

 RER6033: Regional Training Course on Commissioning and Quality Assurance for Radiotherapy Treatment Planning 
Systems, Moscow, Russian Federation, 15 October—02 November 2018 

 Joint ICTP-IAEA Advanced School on Quality Assurance and Dosimetry in Mammography, Trieste, Italy, 22—26 
October 2018 

 RAF6050: RTC on the Implementation of IAEA TRS 430, Cairo, Egypt, 22 October—02 November 2018 
 THA6040: IAEA/AAPM Code of Practice for the Dosimetry of Static and Small Photon Fields, Bangkok, Thailand, 

25—29 October 2018 
 RER6036: In-Holland/VMAT Treatment Planning Hands-on course for MPs, Haarlem, The Netherlands, 29 

October—02 November 2018 
 RER6033: Regional Training Course on Radiation Protection and Safety and Accident Prevention in Radiotherapy, 

A.I.Burnazyan Federal Medical Biophysical Center, Moscow, Russia, 29 October – 02 November 2018 
 IRA6011: QA for IMRT, Iran, 12—16 November 2018  
 RAF6053: Regional Training Course on Quality Assurance in Medical Imaging - Bulawayo, Zimbabwe. 19—23 

November 2018 
 NIR6027: 2D to 3D EBRT, Abuja, Nigeria, 26—30 November 2018 
 RLA6077: Image quality for Medical Physicist in Diagnostic Radiology and Nuclear Medicine, Bogota, Colombia, 

03—07 December 2018 
 RLA9085: Regional Training Course on X-Ray Calibration in Secondary Standards Dosimetry Laboratories, 

Toluca, Mexico, 03—07 December 2018 
 IAEA/Argonne: IAEA/AAPM Code of Practice for the Dosimetry of Static and Small Photon Fields, Chicago, 

USA, 06—10 December 2018 
 RAF6050: IAEA/AAPM Code of Practice for the Dosimetry of Static and Small Photon Fields, Rabat, Morocco, 

06—10 December 2018 
 RLA9086: Regional Training Course on Radiation Therapy Calibrations in Secondary Standards Dosimetry 

Laboratories, NPL, UK, 10—14 December 2018 
 RAF6050: Regional Training Course on Train-the-Trainer for clinical training of Medical Physicists, Abuja, 

Nigeria, 18—20 December 2018 
 Joint ICTP-IAEA Advanced School on Quality Assurance Requirements in the Digital Era of Diagnostic Radiology, 

Trieste, Italy, 11—15 November 2019 
 Joint ICTP-IAEA Workshop on Uncertainty Estimations for Radiation Measurements in SSDLs and Hospitals, 

Trieste, Italy, 02—06 December 2019 
 
 

ESTRO Courses 

 RER6036: ESTRO/Best practice in radiation oncology - Train the RTT (Radiation Therapists) Trainers - Part I, 
Vienna, Austria, 22—26 October 2018 
 

 

 



SSDL Newsletter, No. 68, September 2018 
 

23 

DMRP Meetings and Consultancies 

 Consultants’ Meeting to Define the contents of a competency framework document for training the staff of Secondary 
Standards Dosimetry Laboratories, Vienna, Austria, 05—09 November 2018 

 Consultancy Meeting on the Need of a Guidance Document on QA/QC of Nuclear Medicine Non-Imaging Equipment, 
Vienna, Austria, 12—14 November 2018 

 Consultancy Meeting to Review the Draft Guidance Document on Dosimetry in Radionuclide Therapy, Vienna, 
Austria, 26—30 November 2018 

 Third Research Coordination Meeting of the CRP on Evaluation and Optimization of Paediatric Imaging, Vienna, 
Austria, 10—14 December 2018 

 Consultancy Meeting to Prepare the first Draft of an International Code of Practice for Brachytherapy Dosimetry, 
Vienna, Austria, 10—14 December 2018 

 Training Activity on the Establishment of a Secondary Standards Dosimetry Laboratory and a Quality Management 
System, Vienna, Austria, 17—21 December 2018 

 Third Research Coordination Meeting on Testing of Code of Practice on Small Field Dosimetry, Vienna, Austria, 
18—22 February 2019 

 Consultancy Meeting to Draft a Guidance Document on Quality Assurance and Quality Controls of Nuclear Medicine 
Non-imaging Equipment, Vienna, Austria, 25—29 March 2019 

 Technical Meeting on Development and Trends in Secondary Standards Dosimetry Laboratories, Vienna, Austria, 
01—05 April 2019  

 Second Research Coordination Meeting of the CRP on Dosimetry in Radiopharmaceutical Therapy for Personalized 
Patient Treatment, Vienna, Austria, 13—17 May 2019 

 International Symposium on Standards, Applications and Quality Assurance in Medical Radiation Dosimetry (IDOS-
2019), Vienna, Austria, 18—21 June 2019 

 Training Activity on Uncertainties in Dosimetry for SSDLs, Seibersdorf, Austria, 24—26 June 2019 
 Joint IAEA and Argonne National Laboratory Training Activity on Comprehensive Clinical Audits in Diagnostic 

Radiology under the Quality Assurance Audit for Diagnostic Radiology Improvement and Learning (QUAADRIL) 
Tool, Argonne, United States of America, 05—09 August 2019 
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Country City Contact person Fax E-mail 
 
ALBANIA 

 
Tirana 

 
Ms Nikaj Klotilda 

 
+355 4 245 1371 

 
klotildanikaj@hotmail.com 

ALGERIA Algiers Mr Ammar Herrati +213 21 43 4280 ammar.herrati@yahoo.fr 

ARGENTINA Ezeiza Ms Amalia Stefanic  +54 11 6779 8340 stefanic@cae.cnea.gov.ar 
AUSTRALIA Kirrawee DC Mr Haider Meriaty +612 9717 9266 ham@ansto.gov.au 
AUSTRIA Seibersdorf Mr Christian Hranitzky +43 (0) 50550 3011 christian.hranitzky@seibersdorf-

laboratories.at 
BANGLADESH Dhaka Mr Shakilur Rahman +880 2 779 0700 shakilurssdl@yahoo.com 
BELARUS Minsk Mr Siarhei Saroka +375 17 233 65 04 siarhei.saroka@belgim.by 
BELGIUM Mol Mr Liviu-Cristian Mihailescu  +32 14 32 1049  lmihaile@sckcen.be 
BOLIVIA* La Paz Mr Lucio R. Berdeja Amatller  +591 2 243 3063 ronaldberdeja@yahoo.com 
BRAZIL Rio de Janeiro Mr Renato Di Prinzio +55 21 21 73 27 03  renato@ird.gov.br 
BULGARIA Sofia Mr Tsvetelin Tsrunchev +359 2 862 1059 tsetso@ncrrp.org 
CANADA Ottawa Mr Keith Henderson +1 613 941 3497 keith.henderson2@canada.ca 
CHILE Santiago Mr Carlos H. Oyarzún Cortes +56 2 2364 6277 carlos.oyarzun@cchen.cl 
CHINA Beijing Mr Fei Gao +86 1 6935 7178 83jerry@163.com 
CHINA Shanghai Mr Fangdong Tang +86 21 5079 8270 tangfd@simt.com.cn 
CHINA TaiYuan Mr Qingli Zhang  +86 0351 220 3496 zhangqing_li@sina.com 
CHINA Beijing Mr Jinsheng Cheng +86 10 6201 2501 chengjs3393@163.com 
CHINA Kowloom, Hong 

Kong SAR 
Mr Francis Lee +852-35065500 leekh4@ha.org.hk 

COLOMBIA Bogotá Mr Julian Andres Niño 
Castañeda  

+57 1 2203425 janino@sgc.gov.co 

CROATIA Zagreb Mr Robert Bernat +385 1 468 0098 rbernat@irb.hr 
CUBA Havana Mr Gonzalo Walwyn Salas +53 7 682 9573 gonzalo@cphr.edu.cu 

CYPRUS Nicosia Mr Nicolaos Papadopoulos +357 22 60 3137 nicolaos.papadopoulos@gmail.com 
CZECH REP. Prague Mr Vladimír Sochor +42 0607853049 vsochor@cmi.cz 
CZECH REP. Prague  Mr Libor Judas +42 0 241 41 0215 libor.judas@suro.cz 
DENMARK Herlev Mr Peter Kaidin Frederiksen +45 72 22 7417 pkfr@sis.dk 
ECUADOR Quito Mr Enrique David Arévalo 

Barragán 
+593 2 256 3336 enrique.arevalo@meer.gob.ec 

EGYPT El-Giza Mr Ahmed El Sersy   +20 2 3386 7451 nemadnis@netscape.net 
ETHIOPIA Addis Ababa Mr Biruk Hailemariam  +251 116 46 3028 birukgirma123bg@gmail.com  
FINLAND Helsinki Mr Antti Kosunen +358 9 7598 8450 antti.kosunen@stuk.fi 
GEORGIA Tbilisi Mr Simon Sukhishvili +995 32 61 3500 simoniko@list.ru 
GERMANY Freiburg  Mr Christian Pychlau +49 761 490 5570 pychlau@ptw.de 
GERMANY Schwarzenbruck Mr Frantisek Gabris +49 91286 0710 frantisek.gabris@iba-group.com 
GHANA Legon / Accra Mr Joseph Kwabena Amoako +233 302 400807 joekamoako@yahoo.co.uk 
GREECE Agia Paraskevi /  

Athens 
Ms Eleftheria Carinou +302106506718 eleftheria.carinou@eeae.gr 

GUATEMALA Guatemala City Mr Edgar Andres Monterroso 
Urrutia 

+502 24770746 edgar.andres.monterroso@gmail.com 

HUNGARY  Budapest  Mr László Szucs +36 1 4585911 szucs.laszlo@bfkh.gov.hu 
HUNGARY Paks Mr Mihaly Orbán +36 75 50 7071 orbanmi@npp.hu 
INDIA Mumbai Mr Mukund S. Kulkarni  +91 22 2550 5313 kmukund@barc.gov.in 
INDONESIA Jakarta Ms Caecilia Tuti Budiantari +621 21 765 7950 tuticb@batan.go.id 
IRAN, ISLAMIC 
 

Karaj-Rajaei 
Shahr 

Mr Kourosh Arbabi +98 26 34257059 k.arbabi@parsisotope.com 

IRELAND REP. Dublin  Mr Christopher Burbidge +353 871906581 c.burbidge@epa.ie 
ISRAEL Yavne Mr Hanan Datz +972 8 943 4696  datz@soreq.gov.il 

Member Laboratories  
of the IAEA/WHO Network of SSDLs 
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Country City Contact person Fax E-mail 
ISRAEL Tel Hashomer Mr Mark Smekhov +97237378120 mark.smekhov@MOH.GOV.IL 
JORDAN Amman Mr Makahleh Mamoun +962 6 5865714 m.makahleh@jaec.gov.jo 
KAZAKHSTAN Kapchagai Mr Nassyr Mamyrbek +77714654186 ssdlkz@gmail.com 

KENYA Nairobi Mr Collins Omondi +254 20 600 4031 cyallar@kebs.org 
KOREA REP. Chungbuk Mr Seung-Youl Lee +82 43 719 5000 dasom1022@korea.kr 
KUWAIT Kuwait City Ms Elham Kh. Al Fares +965 2241 5049 ealfares2002@yahoo.com 

LATVIA Salaspils Ms Oksana Skrypnik +371 6714 5154 oksana.skripnika@lu.lv 
LIBYA Tripoli Mr Elkhadra A. Elessawi +218 21 361 4142 kelessawi@aee.gov.ly 
MADAGASCAR Antananarivo Mr Joel Rajaobelison  +261 20 223 5583 rajaobelisonjoel@gmail.com  
MALAYSIA Kajang Mr Mohd Taufik Bin Dolah +60 3 8911 2163 taufik@nm.gov.my 
MEXICO Mexico City Mr Héctor J. Mendoza Nava +5253297255 hector.mendoza@inin.gob.mx 
NORWAY Østerås Mr Hans Bjerke +47 67 14 7407 Hans.Bjerke@nrpa.no 
PAKISTAN Islamabad Mr Mahmood Khalid +92 51 924 8808 khalidssdl@gmail.com 
PERU Lima Mr Enrique Rojas +51 1 488 5233 erojas@ipen.gob.pe 
PHILIPPINES  Quezon City Ms Kristine Marie Romallosa +63 2 9208757 kmdromallosa@pnri.dost.gov.ph 
PHILIPPINES Manila  Ms Nieva O. Lingatong +63 2 6517800 n_lingatong@hotmail.com 
POLAND Warsaw Mr Wojciech Bulski +48 22 644 9182 w.bulski@zfm.coi.pl  
PORTUGAL Bobadela LRS  Mr João Alves +351 21 994 63 35 jgalves@ctn.ist.utl.pt 
PORTUGAL Lisbon  Ms Miriam Moreno +351 21 722 9877 mmoreno@ipolisboa.min-saude.pt 
ROMANIA Bucharest  Ms Alexandra Cucu +40 21 318 3635 alexandra.cucu@insp.gov.ro 
RUSSIAN FED. St. Petersburg Mr Sergey Trofimchuk +7 812 323 9617 s.g.trofimchuk@vniim.ru 
RUSSIAN FED. St. Petersburg Ms Galina Lutina +7 812 596 6705 gallutina@mail.ru 
SAUDI ARABIA Riyadh Mr Mehenna Arib +966 11 442 4777 marib@kfshrc.edu.sa 
SERBIA Belgrade Mr Milos Zivanovic +381 11 3408 548  milosz@vinca.rs 
SINGAPORE  Singapore Ms Meng Choon Chew +65 6731 9585 chew_meng_choon@nea.gov.sg  
SINGAPORE Singapore Mr James Lee  +65 6222 8675 trdjas@nccs.com.sg 
SLOVAKIA Bratislava Mr Gabriel Kralik +421 2 5292 3711 gkralik@ousa.sk 
SLOVENIA Ljubljana Mr Matjaz Mihelic +386 1 251 9385 matjaz.mihelic@ijs.si 
SOUTH AFRICA Pretoria  Mr Sibusiso Jozela +27726629171 sjozela@nmisa.org 
SRI LANKA Orugodawatta Mr Mahakumara Prasad +9411 253 3448 prasad@aeb.gov.lk  
SUDAN Khartoum Mr Ayman Abd Elsafy Beineen +249 (0)183774179  beineen2006@yahoo.com 
SWEDEN Stockholm Ms Linda Persson  +46 8 799 4010 Linda.Persson@ssm.se 
SYRIAN ARAB 
REP. 

Damascus Mr Anas Ismail +963 11 611 2289 aismail@aec.org.sy 

TFYR OF 
MACEDONIA 

Skopje Ms Lidija Nikolovska +389 2 3125044 
ext. 220 

nikolovska@gmail.com 

TANZANIA, 
UNITED REP. 

Arusha Mr Wilbroad Edward 
Muhogora 

+255 27 2508554 wmuhogora@yahoo.com 

THAILAND Nonthaburi Mr Siri Srimanoroth  +66 2 223 9595 siri.s@dmsc.mail.go.th 
THAILAND Bangkok Mr Vithit Pungkun +66 2 562 0096 vithit.p@oap.go.th 
TUNISIA Tunis Ms Latifa Ben Omrane +216 71 57 1697 benomrane.latifa@planet.tn  
TURKEY Istanbul Mr Enis Kapdan  +90 212 473 2634 dogan.yasar@taek.gov.tr 

eniskapdan@gmail.com 
UNITED ARAB 
EMIRATES 

Abu Dhabi Mr Olivier Aranjo +971 2 6516 661 olivier.aranjo@fanr.gov.ae 

URUGUAY Montevideo Mr Guillermo Balay +598 2 209 4905 calibraciones@miem.gub.uy 
VENEZUELA Caracas Mr José Alexander Durán 

Casique 
+58 212 504 1546 jduran@ivic.gob.ve 

VIET NAM Hanoi Mr Quyet Nguyen Huu +84 24 37564926 nhquyet@vinatom.gov.vn 
* Provisional Network member  
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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 
 
Bundesamt für Eich und Vermessungswesen (BEV) Vienna, AUSTRIA 

Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) Yallambie, AUSTRALIA 

National Research Council of Canada (NRC-CNRC) Ottawa, CANADA 

National Institute of Metrology (NIM) Beijing, CHINA 

Bureau National de Métrologie (BNM) 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 

NMi Van Swinden Laboratorium (VSL) Delft, NETHERLANDS 

National Radiation Laboratory (NRL) Christchurch, NEW ZEALAND 

Scientific Research Institute for Physical-Technical and Radiotechnical  
Measurements (VNIIFTRI) Moscow, RUSSIAN FEDERATION 

Laboratory of Ionizing Radiation, Slovak Institute of Metrology (SMU) Bratislava, SLOVAKIA 

Centro de Investigaciones Energéticas, Medioambientales y Tecnológicas  
(CIEMAT) Madrid, SPAIN 

National Physical Laboratory (NPL) Teddington, UNITED KINGDOM 

National Institute of Standards and Technology (NIST) Gaithersburg, UNITED STATES  
OF AMERICA 
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