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From the Editor 
 

Mr Rethy Kieth Chhem left the IAEA on 31 August 2014, after completing nearly 6 successful years as Director of the 
Division of Human Health. Ms May Abdel-Wahab was appointed as the new Director from October 2014. She has over 30 
years of patient care, teaching and research experience in the field of radiation medicine. Before joining the IAEA she was 
section head of GI Radiation Oncology at the Cleveland Clinic, USA and Professor at the Cleveland Clinic Lerner School of 
Medicine, Case Western University.  

This issue of the SSDL Newsletter contains two meeting reports. The 
first one describes the 16th Scientific Committee of the IAEA/WHO 
Network of Secondary Standards Dosimetry Laboratories, held at the 
IAEA Headquarters in March 2014. The second report is prepared 
from a consultants’ meeting on “Development of a Training 
Programme for Secondary Standards Dosimetry Laboratories”, held 
at the IAEA in May 2014.  

The next contribution is a report of a new IAEA/RCA Regional 
Project in Medical Physics Education and Training for the Asian 
region, held at the IAEA in May 2014.  

An overview of the new IAEA publication on “Diagnostic Radiology 
Physics: A Handbook for Teachers and Students” is presented in the 
last article.  

Recently the IAEA completed series of Medical Physics Handbooks 
with the publication of “Nuclear Medicine Physics: A Handbook for 
Teachers and Students”.  

The IAEA’s Dosimetry and Medical Radiation Physics Section 
welcomes a new staff member: Ms Karen Christaki, from United 
Kingdom, who is a clinical medical physicist in radiation therapy. 

 

Nuclear Medicine Physics: A Handbook for Teachers and 
Students, published in December 2014  
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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, email: Official.Mail@iaea.org 

Name Position/tasks Email address Extension 

Meghzifene, Ahmed Section Head A.Meghzifene@iaea.org 21653 

Bera, Pranabes  Senior Laboratory Technician, TLD P.Bera@iaea.org 28330 

Bokulic, Tomislav Dosimetrist (Temporary Assistant) T.Bokulic@iaea.org 28384 

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

Cole, Andrew Robert Consultant A.R.Cole@iaea.org 28443 

Delis, Harry Medical Physicist (Diagnostic 
Radiology) 

H.Delis@iaea.org 21663 

Gomola, Igor Medical Radiation Physicist, SSDL 
Officer 

Editor, SSDL Newsletter 

I.Gomola@iaea.org 21660 

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

Healy, Brendan Radiotherapy Medical Physicist B.Healy@iaea.org 21659 

Izewska, Joanna TLD Officer, 

Head, Dosimetry Laboratory 

J.Izewska@iaea.org 21661 

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

Imai, Reiko Project Coordinator R.Imai@iaea.org 26909 

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

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

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

Pirkfellner, Agnes Team Assistant A.Pirkfellner@iaea.org 28207 

DMRP Section* Dosimetry.Contact-
Point@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. 

Csete, Istvan Senior Laboratory Technician 

Diagnostic Radiology 

I.Csete@iaea.org 28328

Czap, Ladislav    Senior L aboratory T echnician 

Radiotherapy and Radiat. Protection 

L.Czap@iaea.org 28332
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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 TLD 
postal dose assurance service for SSDLs and radiotherapy centres. 

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 (radiotherapy, diagnostic  
radiology including mammography, and radiation protection  
including environmental dose level) 

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

Comparison of therapy level ionization chamber calibrations 
coefficients for SSDLs 

 rays from 60Co  

TLD dose quality audits for external radiotherapy beams for 
SSDLs and hospitals 

 rays from 60Co and high energy X ray beams 

TLD dose quality audits 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 

 
Member States who are 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: http://www-
naweb.iaea.org/nahu/dmrp/SSDL/default.asp 
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 
Email: Dosimetry.Contact-Point@iaea.org  

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. 

Services Provided by the IAEA in 
Dosimetry and Medical Radiation Physics 
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Scientific Committee of the IAEA/WHO Network of 
Secondary Standards Dosimetry Laboratories 

 

Report of the Sixteenth Meeting of the SSDL Scientific Committee  

IAEA, Vienna, 10–14 March 2014 

 

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) 
Subprogramme and reporting the results of the reviews to 
the Directors General of the IAEA and the WHO.  The 
report of the fifteenth meeting (held in March 2012) of the 
previous SSC was published in the SSDL Newsletter No. 
61 in June 2013. 

The sixteenth meeting was held in Vienna at the Agency 
Headquarters from 10 to 14 March 2014. Opening 
remarks were made by Mr R. Chhem, Director of the 
Division of Human Health (NAHU) and acting Deputy 
Director General for the Department of Nuclear Sciences 
and Applications; Ms María Pérez, on behalf of Ms 
Adriana Vélazquez Berumen, the Co-Secretary of the 
IAEA/WHO SSDL Network (World Health 
Organization); and Mr A. Meghzifene, Head of the 
Section of Dosimetry and Medical Radiation Physics and 
Co-Secretary of the IAEA/WHO SSDL Network. 
Members of the SSC-16 are: Mr David T. Burns, Ionizing 
Radiation Department, International Bureau of Weights 
and Measures (BIPM), Sèvres, Ms María-Ester Brandan, 
Instituto de Física, National University of Mexico 
(UNAM), 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, Mr Carl Ross, Ionizing 
Radiation Standards Group, National Research Council, 
Canada, Mr George Sgouros, Division of Nuclear 
Medicine, Johns Hopkins University, USA and Ms 
Adriana Vélazquez Berumen, Diagnostic Imaging and 
Medical Devices, World Health Organization, Geneva. 

 

 

1.1. Introductions 
Mr Ahmed Meghzifene, Head of the DMRP, opened the 
16th biennial meeting of the SSC and welcomed all the 
new members noting they were charged with providing 
advice to the Agency on the work programme of the 
DMRP. Mr Rethy Chhem, the Director of the Division of 
Human Health and Acting Deputy Director General for 
Nuclear Sciences and Applications, in Mr Mohamed 
Daud's absence, added his words of welcome noting that 
the SSC is a highly relevant advisory group on the 
Agency’s activities in medical physics. He particularly 
welcomed the WHO representative and thanked the 
previous SSC-15 for their work and support of the DMRP 
programme. Mr Chhem explained that although he had 
studied some physics he then switched to medicine and so 
was able to view the Human Health Division from both 
aspects. He looked forward to the Committee’s advice on 
the programme and encouraged new and innovative ideas 
saying that Medical Physics is a top priority for the 
Agency which is investing heavily in the renovation of 
the Agency Laboratory at Seibersdorf under a special 
project entitled ReNuAL. His particular background is in 
Diagnostic Imaging and there is strong collaboration 
between the Nuclear Medicine and Diagnostic Imaging 
and DMRP sections in the Division. He hoped that the 
new membership of the SSC-16 would give a boost to the 
Committee and provide exciting fresh ideas and 
recommendations towards strategic thinking during the 
week's work. 

Ms María Pérez introduced herself and expressed her 
pleasure and honour to be representing the WHO at the 
SSC-16, noting that she was bringing in her words of 
welcome the joint voice of WHO and AMRO/PAHO. She 
explained that Ms Adriana Velazquez, the Joint Secretary 
of the SSDL Network, might be able to join the 
Committee on Thursday to discuss the various 
recommendations. She said that the WHO supported the 
many advances in health care using ionizing radiation 
over the past several years and that the treatment of non-
communicable disease such as cancer is a special 
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objective of the WHO. Ms Pérez continued by saying that 
the WHO is very supportive of the DMRP programme, as 
quality audits in medicine and particularly dosimetry lead 
to the highest standards of treatment. The WHO, being a 
co-sponsor of the new international Basic Safety 
Standards for ionizing radiation (BSS), is well aware of 
the many new safety requirements for medical exposures 
that are included in the BSS. The Agency’s DMRP 
programme is a key component of quality audits and the 
IAEA/WHO Network detects and prevents serious 
dosimetry errors, with the independent calibration of the 
measurement equipment. She expressed the view that the 
committee work is a challenge and wished the SSC-16 
members a very successful meeting. 

Mr Meghzifene then introduced himself and his additional 
role as Joint Secretary of the SSDL Network. He 
explained that the SSC had been created in 1986 to advise 
on the work for the Network and, later, the terms of 
reference had been expanded to include all aspects of the 
work programme in dosimetry and medical radiation 
physics, encompassing protocols and training, within the 
more general framework. He said 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. 

Mr Meghzifene then outlined the structure of the meeting 
which would include presentations by the staff on the 
2012/13 programme and an introduction by himself on the 
programme for 2014/15 that had been formulated with the 
advice of the SSC-15. There would be a visit to 
Seibersdorf, which would include the Gamma Camera 
facility as well as the Dosimetry Laboratory. Finally he 
would present the outcome of the brainstorming session 
with his staff for the SSC-16 to consider in their 
recommendations for the 2016/17 programme. He 
requested that the SSC-16 use a prioritization scheme in 
terms of high, medium and low priority for each 
recommendation and any additional comments on the 
programme would also be acknowledged and 
implemented where appropriate. He had appreciated the 
work of the SSC-15 and explained that, once the SSC-16 
report had been submitted and approved by the Director 
General (DG), the programme would be finalized and 
implementation could start. He expressed his thanks to Mr 
Hans Menzel who would Chair the meeting and to 
Penelope Allisy who would act as Rapporteur. 

Mr Hans Menzel thanked Mr Meghzifene saying it was a 
pleasure, an honour and somewhat of a challenge to chair 
the SSC which has a long-standing association with the 
ICRU, of which he is currently Chairman. Some of the 
ICRU work is in imaging as well as dosimetry, for 
example in CT for which a report produced under the 
leadership of Mr John Boone has just been published; 
there is also a report in a final stage of preparation on key 
data for measurement standards in the dosimetry of 
ionizing radiation due to be published soon that has the 

involvement of Messrs Carl Ross and David Burns and 
another report on small field dosimetry is also near 
completion, all of which illustrates the close relationship 
between the topics of interest to the ICRU and the IAEA. 
He concluded by thanking the WHO and Mr Chhem for 
their continued support. 

The Chairman 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  

Mr Meghzifene began the meeting with an overview of 
the complete sub-programme of the DMRP for 2012-
2013, illustrating how it fits into the overall framework of 
the Division that follows the Agency mandate on human 
health. He stressed the special importance of the 
Technical Cooperation Department (TC) in enabling 
Member States to obtain access to facilities and resources 
to build and improve their own programmes with the 
assistance of the IAEA. Indeed the Programme of Action 
for Cancer Therapy (PACT) project of the Agency had 
been moved into TC since 1 January 2014. Requests for 
TC support are made by Member States to the Agency 
and, if approved, are then funded from the TC budget. 
However, not all countries are eligible and low and 
middle income countries generally have priority. The 
DMRP has a considerable input into TC projects and with 
the support of the SSC has achieved two new posts over 
the past ten years. Consultants are also proposed to 
support TC projects for Member States. In response to a 
further question, Mr Meghzifene said that whenever 
possible and within workload constraints, TC projects 
were operated in collaboration with other sections in the 
Division. Such collaborations also encouraged the 
Member State to consider the benefits of similar 
collaboration at a local level. 

Mr Meghzifene then reported the actions following the 
SSC-15 recommendations. This was followed during the 
remainder of the first day of the meeting by DMRP staff 
members presenting reports on the activities of the 
Section. These reports continued into the morning of the 
second day. In the afternoon of the second day, the SSC-
16 was taken to Seibersdorf where three further 
presentations were made by staff on the laboratory’s 
scope of work and the SSC-16 was able to see the 
laboratories and work at first hand, including the Gamma 
Camera Laboratory. On the third day there was a wrap-up 
session on the DMRP activities and then the SSC-16 met 
in closed session, deliberating on the accomplishments 
and direction of the DMRP’s sub-programme, and 
developing specific recommendations for the current 
DMRP projects/tasks and those projected to the next 
biennium. Discussion continued on the draft 
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recommendations and their prioritization on the fourth 
day. The main draft recommendations were discussed 
with Mr Meghzifene, and presented to the DMRP staff on 
the afternoon of the last day. During the feedback, the 
Chairman of the SSC-16 thanked the DMRP staff for their 
very full report and for their carefully prepared 
presentations. 

1.2.2. Programme Evaluation 

In preparation for its report, the SSC-16 reviewed the 
activities reported by the DMRP for the 2012-2013 
biennium, the outcome of the recommendations made by 
the SSC-15 and discussed and made some 
recommendations concerning the planned sub-programme 
activities for 2014–2015. The SSC also reviewed the 
results of the DMRP’s “brainstorming” for the biennium 
2016–2017 and presented some recommendations for the 
future activities. The SSC-16 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 reduce costs. 
• The continuing relevance of Agency activities. 

Specific recommendations from the SSC-16 are identified 
throughout the text, and are also listed in priority 
categories of high, medium and low at the end of the 
report. The numbering of the recommendations and their 
wording follows that submitted in April in the form of a 
short report following the SSC-16 meeting. Comments 
regarding specific aspects of the DMRP sub-programme 
are made throughout the text and the more important 
comments are also given at the end of the report. 

2. Introduction 
The SSC-16 expressed their 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 2012-
2013. This report was provided well in advance of the 
meeting, enhancing the Committee’s ability to develop 
relevant recommendations. 

The SSC-16 was pleased to learn that thirteen of the SSC-
15’s recommendations had been fully implemented and 
the remaining ten were in progress and due to be 
completed during the present biennium.  Mr Meghzifene 
noted that the project-specific comments of the SSC-15 
had been helpful and twelve of these had actually been 
implemented, a further three were in progress or under 
consideration, while the remaining four had been noted as 
no action being needed, as detailed in the written DMRP 
report.  
During the biennium 2012-2013, the DMRP Section 
projects and titles were:  

• Project 2.2.4.1: Quality audits in dosimetry for 
radiation therapy 

• Project 2.2.4.2: Supporting traceability of 
measurements in radiation medicine  

• Project 2.2.4.3: Quality assurance and guidelines for 
medical physics in clinical radiation imaging 

• Project 2.2.4.4: Development and harmonization of 
quality assurance in radiation medicine 

However, with effect for the 2014-2015 biennium, the 
SSC-16 noted that the programme had reduced the 
number of DMRP projects from four to three by grouping 
all the Dosimetry Laboratory associated activities into one 
project, combining all the research and development 
activities in dosimetry as a second project, and combining 
all the clinical medical physics activities, including 
imaging and radiation therapy, into a third project. 
Consequently, this new project grouping, as follows, is 
used in the present report:  

• 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-16 report follows the format established by 
previous reports and begins with a general discussion of 
administrative items and collaborative ventures within the 
Agency. Selected projects are then discussed in turn. In 
general, the report mentions only those activities of the 
DMRP Section for which the SSC-16 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-16 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 

The SSC-16 was pleased to see that all twenty-three of the 
SSC-15 recommendations made in 2012 have been fully 
implemented or are in progress and nearly all of the 
comments made in the previous report have also been 
accepted. The quality and volume of work produced by 
the DMRP is impressive and the Deputy Director 
General, Mr Daud Mohamad, and the Director of the 
NAHU, Mr Rethy Chhem, are thanked sincerely for the 
support they give to the DMRP programme and budget. 

The SSC-16 appreciated visiting the Dosimetry 
Laboratory (DOL) in Seibersdorf and indeed, during 
future SSC meetings would appreciate having more time 
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allocated to the DOL tour and discussion of DOL 
activities during the visit. Consequently, SSC-16 proposes 
that all the DOL presentations should be made at the DOL 
together with the laboratory visit.  

The presentations to the SSC-16 were well made and 
much appreciated as were the printed copies of 
presentations, although two slides per page rather than 
four (printed back to back so as to have the same number 
of pages) would facilitate interpretation of some of the 
data.  

The SSC-16 recognizes the importance of the DMRP’s 
databases development that is merging several unique 
databases into a single relational database that includes: 

a. DIRAC 

b. Dosimetry Audit Network (DAN) 

c. Calibrations and comparisons 

d. Audits 

e. Calibration and measurement capabilities (CMC) for 
Member States non-signatory to the Mutual Recognition 
Arrangement of the International Committee for Weights 
and Measures (CIPM MRA). 

This new functional database will be a unique source of 
information for the IAEA, the WHO and the Member 
States. In addition to the information stored, this database 
encompasses numerous procedures and calculations that 
are mission-critical to the function of the DMRP in 
ensuring safe delivery of radiotherapy treatments to 
cancer patients in Member States. The maintenance and 
enhancement of the DMRP’s database requires that the 
DMRP have full-time access to an IT specialist 
knowledgeable in the DMRP’s computing activities and 
database requirements. 

[R1] The SSC-16 recommends that a full-time IT staff 
position be retained for the maintenance and enhancement 
of the DMRP’s database and, because it is crucial that the 
person appointed to this position understands the work 
processes of the DMRP, the SSC-16 recommends that the 
person is effectively a member of the Division of Human 
Health.  

The SSC-16 proposes that the DMRP database continues 
to be enhanced and expanded to increase its functionality 
and accessibility to critical data. The SSC-16 is pleased to 
see that data for the DAN is being integrated and 
encourages the DMRP to keep this up to date so that it 
can be used for the recognition of Dosimetry Audit 
Networks. 

The SSC-16 is honoured to assist in the evaluation of the 
DMRP’s work for NAHU and the SSDL network, and 
was pleased to learn that its report will be perceived as 
useful in planning for the Agency programme and budget 
for 2016 to 2017 and future programmes. 

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-16, for 
example, the IAEA/WHO TLD 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. 

Facilities 

The SSC-16 is very pleased to see that there is a ReNuAL 
project to renovate and upgrade the laboratories at 
Seibersdorf and that the DMRP’s Dosimetry Laboratory 
is included in the planning.  

[R2] As a part of the ReNuAL programme, the SSC-
16 recommends that: 

a. the DMRP starts planning for the addition of a linear 
accelerator and develops a work plan with appropriate 
staffing for implementing and providing high energy x-
ray calibration services and training once the DMRP 
linear accelerator is acquired and commissioned; 

b. the DMRP starts planning for 192Ir and 60Co high-
dose-rate (HDR) dosimetry; 

c. the opportunity is taken to recycle the NSRW AmBe 
neutron source. 

At the same time, the SSC-16 encourages the DMRP, the 
Division and other partners to assess the long-term plans 
for using the gamma camera facility and whether there 
would be an advantage in upgrading, noting that dual 
modality single-photon emission computed tomography 
(SPECT) together with X ray computed tomography 
(CT), known as (SPECT/CT) is the most appropriate tool 
for patient specific dosimetry. 

The DOL is in the process of converting from using 
thermoluminescence dosimeters (TLD) to radio-
photoluminescence (RPL) glass dosimeters. This change 
is necessitated by the age of the TLD readers, a 
technology that has been phased out by the manufacturer. 
In addition, the glass dosimetry system should be more 
efficient in terms of workflow and staffing needs.  

[R3] The SSC-16 recommends that the DOL 
implements the glass dosimetry system as soon as 
possible, dependent on the readiness of the required 
database and full commissioning of the RPL glass 
dosimetry system.  

The SSC-16 suggests that the DMRP adapts the related 
irradiation/data form(s) for postal dose audits to enable 
the data to be downloaded directly to the DMRP database 
for analysis and report generation. 
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The DMRP calibration services operate under a quality 
management system (QMS) that meets the requirements 
of ISO 17025. The last review of the DMRP QMS was 
carried out in 2012 by the EURAMET Regional 
Metrology Organization (RMO), which was proposed by 
the Joint Committee of the RMOs and the BIPM set up 
under the CIPM MRA (JCRB). Because of the 
international role of the DMRP, the SSC-16 believes that 
transparency and independence would be better served if 
QMS reviews were not always carried out by the same 
RMO.  

[R21] The SSC-16 recommends that the DMRP make a 
request to the JCRB that no more than two consecutive 
major reviews (8-year cycle) of the DMRP QMS be 
carried out by the same RMO. 

Calibrations and Comparisons  

The number of requests for calibrations continues to 
increase as new national calibration laboratories are 
established (6 in the last biennium) and others are 
upgraded (16 in the last biennium) through national TC 
projects. Regional training courses and on-site expert 
missions have been particularly beneficial in improving 
dosimetry locally. The SSC-16 applauds the DMRP’s 
efforts in supporting the SSDLs in low- and medium-
income (LMI) countries and encourages the establishment 
of SSDL training workshops/fellowships on a regular 
basis. The committee noted that the updated Charter for 
the IAEA/WHO SSDL Network would be published in 
2014/2015 and felt this would help to highlight the 
benefits as well as the obligations of membership. 

The DOL currently provides over 600 calibration 
coefficients per year, for ionization chambers of the 
IAEA/WHO SSDL Network, over half of which are for 
diagnostic beams. 

 
Figure 1 Distribution of IAEA calibration coefficients issued since 

2000. 

[R4] The SSC-16 recommends that, to respond to 
increasing demands for services from Member States, the 
DMRP make the following efficiency improvements: 

a) the DOL should focus on the “chamber calibration 
coefficient” therapy level comparisons for SSDLs and 

reduce the number and frequency of TLD audits for 
SSDLs, particularly if chamber comparisons have been 
successful; 

b) when calibrating ionization chambers for more than 
one beam quality the calibration coefficients should be for 
the chamber alone, when possible, and with one value per 
electrometer scale for the complete system at a single 
beam quality;  

c) when recalibrating a chamber on a three-to-five year 
cycle, the number of calibration coefficients should be 
limited to not more than three appropriately selected X 
ray beam qualities unless justified.  

The SSC-16 proposes that an article should be written for 
the SSDL Newsletter to explain the rationale for these 
latter two changes, and how traceability can be 
maintained with a reduced number of calibration points; 

d) the DMRP should incorporate all calibration data 
automatically into the DMRP relational database. 

The DMRP currently offers ionization chamber 
calibration coefficients for diagnostic imaging beam 
qualities, see Figure 1 (but see [R4] c above), and has 
taken part successfully in a computed tomography (CT) 
dosimetry comparison and a kerma-area-product (KAP) 
meter comparison. However, in view of the potentially 
high patient doses in CT, such dosimetry comparisons 
should take precedence over KAP meter comparisons. 

[R5] The SSC-16 recommends that the DMRP provide 
a CT ionization chamber calibration service to SSDLs in 
the Network, in preference to a KAP meter calibration 
service. 

The SSC-16 recognizes the importance of the DMRP’s 
regular participation in RMO dosimetry comparisons to 
assure and extend traceability for measurements to the 
Member States. The SSC-16 is pleased to see the 
successful participation of the DMRP in the EURAMET 
RI(I)-S11 radiation protection level comparison and 
suggests that, if the RP level TLD audits show any 
discrepancies, a bilateral comparison using ionization 
chambers for the SSDL in question could assist in 
identifying the cause and also serve the SSDL concerned 
in assuring their calibration capabilities.  

The SSC-16 proposes that the DMRP keeps a watching 
brief on the development of new dosimetry standards 
based on absorbed dose to water (Dw) for kV X rays and 
brachytherapy whilst maintaining the existing air kerma 
(NK) calibrations provided by the DOL. 

Audits 

The SSC-16 was pleased to note that 99 % of the SSDL 
results in radiotherapy beams were within the 3.5 % 
acceptance limit and that the one deviation was corrected 
through follow-up. However, this situation is not reflected 
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in the postal dose audits of radiotherapy centres, although 
the results have improved year-on-year, see Figure 2. This 
improvement may be due in part to the increased use of 
absorbed dose to water calibration protocols. 

 
Figure 2 Fraction of the TLD results within the 5 % acceptance limit 

for radiotherapy centres. The lighter shaded area indicates the results 
obtained in the first check, and the blue area corresponds to the 

percentage of results improved in the follow-up process. 
In view of the importance of correct radiotherapy dose 
delivery to patients to ensure safe and effective treatment, 
the SSC-16 encourages the DMRP in collaboration with 
the WHO to investigate, at the competent authority level 
in Member States, the 5 % of TLD-audited radiotherapy 
centre results (presently about 64) that have persistent 
dosimetry problems outside the acceptable ± 5 % dose 
range. 

It was noted that 17 % of the recent deviations outside the 
acceptance level were due to set-up errors. The SSC-16 
proposes that a video on the correct method to set-up the 
TLD audit system for irradiation by the institutions be 
developed and placed on the DOL’s Human Health 
Campus website. The TLD irradiation instruction forms 
could be modified to indicate the URL for access to the 
video. 

The SSC-16 was particularly pleased to note that 
radiotherapy centres are offered an immediate audit after 
beam commissioning of new installations and before 
patient treatments are started. However, the committee 
was concerned to learn from the outcome of the dosimetry 
audits networks (DAN) survey that approximately one-
third of radiotherapy centres operate without any audit of 
their beam dosimetry.  The committee also noted the 
outcome of the treatment planning system (TPS) audit 
conducted in Europe with IAEA support and was 
surprised that 11 of the 16 centres using the same clinical 
accelerator type had measurement points that significantly 
exceeded the agreed limits, but that subsequently several 
dosimetry and TPS related problems were identified and 
resolved. 

The SSC-16 was pleased to see that the pilot study on 
dosimetry audits of high-energy electron beams has been 
completed and that the DMRP is now able to undertake 
electron dosimetry audits if requested. However, the SSC-
16 is concerned that the potential workload could be 
overwhelming if this service is announced.  

[R20] The SSC-16 recommends that the DMRP 
develop a work plan for implementing and providing an 
electron beam dosimetry audit service on a more routine 
basis, beyond just in response to specific requests, if the 
efficiency improvements (notably from recommendations 
R3 and R4) release sufficient manpower. 

The SSC-16 is pleased to see the success of the regional 
training courses on QUATRO methodology with the 
support of TC and presumes that these will meet the needs 
of Member States. Noting that there have been 72 
QUATRO missions to date, the SSC-16 applauds the 
DMRP’s and Agency’s efforts in supporting the 
QUATRO, QUAADRIL and QUANUM missions. 

[R6] The SSC-16 recommends that these efforts 
continue, particularly by developing additional tools (e.g. 
a quality management system (QMS) template) to update 
QUAADRIL, and promoting its use. 

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 
(CoP).  

It is noteworthy that an increasing number of radiotherapy 
centres are now using absorbed dose to water protocols, 
largely due to the widespread and free distribution of the 
IAEA publications. The dosimetry protocol TRS 398 is 
widely used as the basis of reference dosimetry in the 
Member States but has not been updated in the last 
decade. 

[R8] The SSC-16 recommends that the update of TRS 
398 should go ahead without delay, noting that the 
addendum to the TG-51 report produced by the American 
Association of Physicists in Medicine (AAPM) had 
already been published and includes many more chambers 
and new kQ values. The SSC-16 is pleased to note that 
the DMRP is considering a common database with the 
AAPM for chamber kQ values. 

The SSC-16 noted with great interest the continued work 
towards the development of the small field dosimetry CoP 
and looks forward to its publication. 

[R17] Subsequent to the (future) publication of the 
protocol for small field dosimetry, the SSC-16 
recommends that a CRP be organized with a pilot 
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dosimetry audit to support implementation of the new 
protocol (CoP).  

The SSC-16 reviewed the results of a survey regarding a 
possible brachytherapy dosimetry CoP and noted that 
Member States are receiving TC support for the 
introduction of brachytherapy equipment. 

[R7] In view of the increasing use by Member States 
of 60Co for brachytherapy, the SSC-16 recommends that a 
CoP for brachytherapy dosimetry, including 60Co sources, 
be developed and published. 

[R13] Now that the use of 90Y therapy is worldwide, 
the SSC-16 recommends that the DMRP, in collaboration 
with NMDI and ARBR, investigate and gather 
information on the need to develop guidelines on the use 
and dosimetry of 90Y microspheres.  

It is recognized internationally that radionuclide therapy 
requires a higher level of quantification and traceability 
than diagnostic nuclear medicine. The first step to reliable 
dosimetry for therapeutic nuclear medicine is quantitative 
imaging, which relies on activity (dose) calibrator 
traceability as a prerequisite.  

[R14] The SSC-16 recommends a renewed effort to 
establish mechanisms that will enable dose calibrator 
traceability in support of nuclear medicine dosimetry. The 
DMRP should evaluate the possibility of supporting this 
functionality through the SSDL Network. 

The SSC-16 suggests that the DMRP establish contact 
with the Metrology for molecular radiation therapy 
(MetroMRT) effort being led by National Physical 
Laboratory (NPL), UK under the European Commission’s 
metrology projects programme 
(http://projects.npl.co.uk/metromrt/) to develop 
traceability and improve quantification in nuclear 
medicine dosimetry. The grant ends 1 June 2015 and the 
DMRP could investigate how much of the outcome could 
be adopted in 2016/17. 

The SSC-16 is aware of the urgent need for uniformity in 
approach for the estimation of patient doses in diagnostic 
imaging to enable the justification and optimization 
processes to be undertaken appropriately in medical 
radiation use. 

[R19] In view of the many different patient dose 
estimation methods in use, the SSC-16 recommends that 
the DMRP (in collaboration with NSRW) investigate and 
gather information on the need to develop guidelines on 
patient dose estimation in diagnostic imaging.  

Priority should perhaps be given to collecting dosimetry 
data on paediatrics in nuclear medicine. This could 
highlight the need to optimize the activity administered 
depending on the child’s overall characteristics, not just 
the weight. 

[R18] To match available tools for calculating fetal 
doses in diagnostic radiology, the SSC-16 recommends 
that the DMRP develop a tool for patient dosimetry in 
nuclear medicine (with NSRW) for a rapid evaluation of 
the dose to a fetus following nuclear medicine 
radionuclide intake by the mother. 

3.4 Project 2.2.4.3 Clinical Medical  
Radiation Physics 

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 DMRP is currently considering the production of 
guidelines on QA for SPECT/CT systems. When 
producing the standard operating procedures for 
SPECT/CT, the SSC-16 suggests that the DMRP and 
NMDI should take account of other efforts in a similar 
vein e.g. the Committee on medical internal radiation 
dose (MIRD) publications and the European Association 
for Nuclear Medicine (EANM) dosimetry group 
guidelines.   

The SSC-16 is pleased to see the imminent publication of 
the Diagnostic Radiology Physics Handbook with the 
availability of its slides for teaching purposes, and also 
the Nuclear Medicine Physics Handbook scheduled for 
2014. The slides to support this latter publication will be 
very much welcomed. In many developing countries the 
IAEA publications are the major source of information for 
medical physicists.  

The ongoing Agency project on how to set up an imaging 
department could include information on options 
currently available, depending on the type and quantity of 
equipment, for medical physicist participation in an 
imaging service (such as external consulting).  

A number of remote radiology sites have the capability to 
transmit images to radiologists at major centres for their 
expert diagnosis.  

[R9] The SSC-16 recommends that the DMRP help 
establish a similar capability for remote (or automated) 
quality control evaluation by developing appropriate 
methodologies. The SSC-16 proposes that the DMRP 
establish a CRP to assess and develop a remote audit of 
diagnostic imaging to assess imaging quality. 

[R12]  In view of the increasing use of digital radiology 
in all Member States, and considering the publication of 
“Worldwide Implementation of Digital Imaging in 
Radiology”, the SSC-16 recommends that the DMRP 
develop medical physics oriented guidelines for LMI 
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countries on how to effect the transition from 
conventional to digital imaging. 

[R23] In view of the considerable advances in 
tomographic techniques and the possibility of updating 
current DMRP guidelines regarding quality control and 
recommended imaging techniques, the SSC-16 
recommends that the DMRP explore the possibility and 
benefits of initiating a CRP on the use and quality 
assurance of novel tomographic imaging techniques that 
are being adopted by Member States. 

The SSC-16 is pleased to see that the DMRP keeps a 
watching brief on the developments in advanced imaging 
modalities so that guidelines can be produced when 
necessary.   

The SSC-16 encourages the DMRP, the Division and 
other partners to assess the long-term plans for using the 
Seibersdorf gamma camera facility and whether there 
would be an advantage in upgrading, noting that dual 
modality SPECT/CT is the most appropriate tool for 
patient specific dosimetry. Future CRPs involving nuclear 
medicine protocols should include the Seibersdorf gamma 
camera laboratory as one of the sites participating in the 
protocol, whenever practicable. Similarly the SSC-16 
supports the use of the gamma camera facility to generate 
on-line guidance videos (for example for quality control 
activities) and to place these on the Human Health 
Campus to assist Member States. 

The dosimetry methodologies required for therapeutic 
nuclear medicine differ from the methods that have been 
developed for diagnostic nuclear medicine imaging 
applications.  

[R22] The SSC-16 recommends that the DMRP review 
and assess the adequacy of existing training material on 
the fundamentals of dosimetry for the therapeutic use of 
radionuclides and, if necessary, develop appropriate 
training material specifically for the dosimetry of 
therapeutic nuclear medicine. 

[R10] The SSC-16 applauds the DMRP’s efforts in 
supporting doctoral CRPs and recommends that the 
present CRP on quantitative imaging in nuclear medicine 
is complemented by a new doctoral CRP to support the 
dosimetry of nuclear medicine therapy. 

[R16] In view of the potential use of alpha particle 
therapy by Member States, the SSC-16 recommends that 
the DMRP assess the need to develop guidelines on 
targeted therapy with alpha emitters (together with 
NMDI, NAPC, NSRW) and liaise with the NSRW on the 
opportunity to develop guidance for regulators regarding 
health and safety issues related to the use of alpha 
particles specifically for therapy of patients. 

The SSC-16 encourages the collaboration with the ARBR 
regarding the radiobiology of radionuclide therapy, alpha-
emitters and heavy-particle beams. Such a collaboration 

would help DMRP develop guidelines that incorporate 
radiobiological quantities that relate absorbed dose to 
biological outcome. Note should be taken of ongoing 
work by the ICRU on bio-effect modelling and equi-
effective dose concepts in radiation therapy. 

[R11] In view of the increasing use and importance of 
patient image-based radiotherapy delivery, the SSC-16 
recommends that guidelines be developed for acceptance 
testing, commissioning and routine QA for imaging in 
radiotherapy, including on-board imaging (OBI) devices. 

[R15] With the need to keep Member States up to date 
with new technological developments in radiotherapy, the 
SSC-16 recommends that guidelines for implementation 
and QA be developed for flattening filter free (FFF) 
radiotherapy beams. 

The SSC-16 noted that several manufacturers are 
proposing to combine a magnetic resonance imaging 
(MRI) system for in situ imaging with a radiation beam. 
This may have consequences for the response of some 
dosimetry equipment that should be investigated. 

[R24] Now that MRI machines are being combined 
with radiotherapy systems and the number of proton 
therapy centres worldwide has increased, the SSC-16 
recommends that the DMRP investigate and gather 
information on the need to develop guidelines for 
dosimetry and QA for radiotherapy/MRI and proton 
therapy modalities, and consider including relevant 
aspects in the revision of the 2005 document on setting up 
a radiotherapy centre. 

The SSC-16 notes the work undertaken within the present 
CRP on the methodology for remote audits for advanced 
treatment techniques including small beams relevant to 
stereotactic radiosurgery (SRS) and IMRT  treatment 
modalities, and proposes that the audit methodology is 
disseminated as soon as practicable. 

Failure Mode and Effects Analysis (FMEA) is a 
systematic approach to failure analysis and it may be a 
useful approach for radiotherapy dosimetry QA.  

[R25] The SSC-16 recommends that the DMRP, in 
collaboration with NSRW, investigate and gather 
information on the need to develop FMEA guidelines for 
radiotherapy dosimetry QA, taking into account the 
existing experience. 

Documents recently published or in preparation 
emphasize the need for uncertainty estimation throughout 
the radiotherapy chain, as endorsed by the ICRU and 
professional societies. The SSC-16 supports the inclusion 
of dose uncertainty estimation in training courses, run in 
collaboration with Division partners, for medical 
physicists, radiation oncologists and radiation therapy 
technologists. 

The SSC-16 congratulates the DMRP for the considerable 
support given to the DIRAC project that provides all 
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Member States with up-to-date information on 
radiotherapy resources. The WHO noted 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 yearly 
for the World Health Assembly. 

4. SSC-16 Recommendations (sorted 
by priority order) 

Recommendations 

High Priority 

[R1] The SSC-16 recommends that a full-time IT staff 
position be retained for the maintenance and enhancement 
of the DMRP’s database and, because it is crucial that the 
person appointed to this position understands the work 
processes of the DMRP, the SSC-16 recommends that the 
person is effectively a member of the Division of Human 
Health.  

[R2] As a part of the ReNuAL programme, the SSC-
16 recommends that: 

a) the DMRP starts planning for the addition of a linear 
accelerator and develops a work plan with appropriate 
staffing for implementing and providing high energy x-
ray calibration services and training once the DMRP 
linear accelerator is acquired and commissioned; 

b) the DMRP starts planning for 192Ir and 60Co high-
dose-rate (HDR) dosimetry; the opportunity is taken to 
recycle the NSRW AmBe neutron source. 

[R3] The SSC-16 recommends that the DOL 
implements the glass dosimetry system as soon as 
possible, dependent on the readiness of the required 
database and full commissioning of the RPL glass 
dosimetry system.  

[R4] The SSC-16 recommends that, to respond to 
increasing demands for services from Member States, the 
DMRP make the following efficiency improvements: 

a) the DOL should focus on the “chamber calibration 
coefficient” therapy level comparisons for SSDLs and 
reduce the number and frequency of TLD audits for 
SSDLs, particularly if chamber comparisons have been 
successful; 

b) when calibrating ionization chambers for more than 
one beam quality the calibration coefficients should be for 
the chamber alone, when possible, and with one value per 
electrometer scale for the complete system at a single 
beam quality;  

c) when recalibrating a chamber on a three-to-five year 
cycle, the number of calibration coefficients should be 

limited to not more than three appropriately selected X 
ray beam qualities unless justified.  

The SSC-16 proposes that an article should be written for 
the SSDL Newsletter to explain the rationale for these 
latter two changes, and how traceability can be 
maintained with a reduced number of calibration points; 

d) The DMRP should incorporate all calibration data 
automatically into the DMRP relational database. 

[R5] The SSC-16 recommends that the DMRP provide 
a CT ionization chamber calibration service to SSDLs in 
the Network, in preference to a KAP meter calibration 
service. 

[R6] Noting that there have been 72 QUATRO 
missions to date, the SSC-16 applauds the DMRP’s and 
Agency’s efforts in supporting the QUATRO, 
QUAADRIL and QUANUM missions. The SSC-16 
recommends that these efforts continue, particularly by 
developing additional tools (e.g. a quality management 
system (QMS) template) to update QUAADRIL, and 
promoting its use. 

[R7] In view of the increasing use by Member States 
of 60Co for brachytherapy, the SSC-16 recommends that 
a CoP for brachytherapy dosimetry, including 60Co 
sources, be developed and published. 

[R8] The SSC-16 recommends that the update of TRS 
398 should go ahead without delay, noting that the 
addendum to the TG-51 report produced by the American 
Association of Physicists in Medicine (AAPM) had 
already been published and includes many more chambers 
and new kQ values. The SSC-16 is pleased to note that 
the DMRP is considering a common database with the 
AAPM for chamber kQ values. 

[R9] A number of remote radiology sites have the 
capability to transmit images to radiologists at major 
centres for their expert diagnosis. The SSC-16 
recommends that the DMRP help establish a similar 
capability for remote (or automated) quality control 
evaluation by developing appropriate methodologies. The 
SSC-16 proposes that the DMRP establish a CRP to 
assess and develop a remote audit of diagnostic imaging 
to assess imaging quality. 

[R10] The SSC-16 applauds the DMRP’s efforts in 
supporting doctoral CRPs and recommends that the 
present CRP on quantitative imaging in nuclear medicine 
is complemented by a new doctoral CRP to support the 
dosimetry of nuclear medicine therapy. 

[R11] In view of the increasing use and importance of 
patient image-based radiotherapy delivery, the SSC-16 
recommends that guidelines be developed for acceptance 
testing, commissioning and routine QA for imaging in 
radiotherapy, including on-board imaging (OBI) devices. 
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[R12] In view of the increasing use of digital radiology 
in all Member States, and following the publication of 
“Worldwide Implementation of Digital Imaging in 
Radiology”, the SSC-16 recommends that the DMRP 
develop medical physics oriented guidelines for LMI 
countries on how to effect the transition from 
conventional to digital imaging. 

[R13] Now that the use of 90Y therapy is worldwide, 
the SSC-16 recommends that the DMRP, in collaboration 
with NMDI and ARBR, investigate and gather 
information on the need to develop guidelines on the use 
and dosimetry of 90Y microspheres.  

[R14] The SSC-16 recommends a renewed effort to 
establish mechanisms that will enable dose calibrator 
traceability in support of nuclear medicine dosimetry.  
The DMRP should evaluate the possibility of supporting 
this functionality through the SSDL Network. 

Medium Priority  

[R15] With the need to keep Member States up to date 
with new technological developments in radiotherapy, the 
SSC-16 recommends that guidelines for implementation 
and QA be developed for flattening filter free (FFF) 
radiotherapy beams. 

[R16] In view of the potential use of alpha particle 
therapy by Member States, the SSC-16 recommends that 
the DMRP assess the need to develop guidelines on 
targeted therapy with alpha emitters (together with 
NMDI, NAPC, NSRW) and liaise with the NSRW on the 
opportunity to develop guidance for regulators regarding 
health and safety issues related to the use of alpha 
particles specifically for therapy of patients. 

[R17] Subsequent to the (future) publication of the 
protocol for small field dosimetry, the SSC-16 
recommends that a CRP be organized with a pilot 
dosimetry audit to support implementation of the new 
protocol (CoP).  

[R18] To match available tools for calculating fetal 
doses in diagnostic radiology, the SSC-16 recommends 
that the DMRP develop a tool for patient dosimetry in 
nuclear medicine (with NSRW) for a rapid evaluation of 
the dose to a fetus following nuclear medicine 
radionuclide intake by the mother. 

[R19] In view of the many different patient dose 
estimation methods in use, the SSC-16 recommends that 
the DMRP (in collaboration with NSRW) investigate and 
gather information on the need to develop guidelines on 
patient dose estimation in diagnostic imaging.  

[R20] The SSC-16 recommends that the DMRP 
develop a work plan for implementing and providing an 
electron beam dosimetry audit service on a more routine 
basis, beyond just in response to specific requests, if the 

efficiency improvements (notably from recommendations 
R3 and R4) release sufficient manpower. 

[R21] The SSC-16 recommends that the DMRP make a 
request to the JCRB that no more than two consecutive 
major reviews (8-year cycle) of the DMRP QMS be 
carried out by the same RMO.  

[R22] The SSC-16 recommends that the DMRP review 
and assess the adequacy of existing training material on 
the fundamentals of dosimetry for the therapeutic use of 
radionuclides and, if necessary, develop appropriate 
training material specifically for the dosimetry of 
therapeutic nuclear medicine. 

[R23] In view of the considerable advances in 
tomographic techniques and the possibility of updating 
current DMRP guidelines regarding quality control and 
recommended imaging techniques, the SSC-16 
recommends that the DMRP explore the possibility and 
benefits of initiating a CRP on the use and quality 
assurance of novel tomographic imaging techniques that 
are being adopted by Member States. 

Low Priority 

[R24] Now that MRI machines are being combined 
with radiotherapy systems and the number of proton 
therapy centres worldwide has increased, the SSC-16 
recommends that the DMRP investigate and gather 
information on the need to develop guidelines for 
dosimetry and QA for radiotherapy/MRI and proton 
therapy modalities, and consider including relevant 
aspects in the revision of the 2005 document on setting up 
a radiotherapy centre. 

[R25] The SSC-16 recommends that the DMRP, in 
collaboration with NSRW, investigate and gather 
information on the need to develop FMEA guidelines for 
radiotherapy dosimetry QA, taking into account the 
existing experience. 

5. SSC-16 Comments 

5.1 General 

• The SSC-16 appreciated visiting the Dosimetry 
Laboratory (DOL) in Seibersdorf and indeed, during 
future SSC meetings would appreciate having more time 
allocated to the DOL tour and discussion of DOL 
activities during the visit. Consequently, SSC-16 proposes 
that all the DOL presentations should be made at the DOL 
together with the laboratory visit. The presentations to the 
SSC-16 were well made and much appreciated as were 
the printed copies of presentations, although two slides 
per page rather than four (printed back to back so as to 
have the same number of pages) would facilitate 
interpretation of some of the data.  



SSDL Newsletter, No. 63, December 2014 
 

14 

• The SSC-16 proposes that the DMRP database 
continues to be enhanced and expanded to increase its 
functionality and accessibility to critical data. The SSC-16 
is pleased to see that data for the DAN is being integrated 
and encourages the DMRP to keep this up to date so that 
it can be used for the recognition of Dosimetry Audit 
Networks. 

5.2  Project 2.2.4.1 Calibration and  
Auditing Service  

• The SSC-16 proposes that the DMRP keeps a 
watching brief on the development of new dosimetry 
standards based on absorbed dose to water (Dw) for kV X 
rays and brachytherapy whilst maintaining the existing air 
kerma (NK) calibrations provided by the DOL. 

• In view of the importance of correct radiotherapy 
dose delivery to patients to ensure safe and effective 
treatment, the SSC-16 encourages the DMRP in 
collaboration with the WHO to investigate, at the 
competent authority level in Member States, the 5 % of 
TLD-audited radiotherapy centre results (presently about 
64) that have persistent dosimetry problems outside the 
acceptable ± 5 % dose range. 

• It was noted that 17 % of the recent deviations 
outside the acceptance level were due to set-up errors. 
The SSC-16 proposes that a video on the correct method 
to set-up the TLD audit system for irradiation by the 
institutions be developed and placed on the DOL’s 
Human Health Campus website. The TLD irradiation 
instruction forms could be modified to indicate the URL 
for access to the video.  

• The SSC-16 applauds the DMRP’s efforts in 
supporting the SSDLs in low- and medium-income (LMI) 
countries and encourages the establishment of SSDL 
training workshops/fellowships on a regular basis. 

• The SSC-16 recognizes the importance of the 
DMRP’s regular participation in RMO dosimetry 
comparisons to assure and extend traceability for 
measurements to the Member States.  

• The SSC-16 is pleased to see the successful 
participation of the DMRP in the EURAMET RI(I)-S11 
radiation protection level comparison and suggests that, if 
the RP level TLD audits show any discrepancies, a 
bilateral comparison using ionization chambers for the 
SSDL in question could assist in identifying the cause and 
also serve the SSDL concerned in assuring their 
calibration capabilities. 

5.3  Project 2.2.4.2 Developments in  
Radiation Dosimetry 

• The SSC-16 suggests that the DMRP establish 
contact with the Metrology for molecular radiation 

therapy (MetroMRT) effort being led by National 
Physical Laboratory (NPL), UK under the European 
Commission’s metrology projects programme 
(http://projects.npl.co.uk/metromrt/) to develop 
traceability and improve quantification in nuclear 
medicine dosimetry. The grant ends 1 June 2015 and the 
DMRP could investigate how much of the outcome could 
be adopted in 2016/17.  

• The SSC-16 is pleased to see the success of the 
regional training courses on QUATRO methodology with 
the support of TC and presumes that these will meet the 
needs of Member States. 

5.4  Project 2.2.4.3 Clinical Medical  
Radiation Physics 

• The SSC-16 notes the present CRP on the 
methodology for remote audits for advanced radiotherapy 
techniques including small beams relevant to stereotactic 
radiosurgery (SRS) and IMRT treatment modalities and 
proposes that the audit methodology is disseminated as 
soon as practicable. 

• When producing the standard operating procedures 
for SPECT/CT, the SSC-16 suggests that the DMRP and 
NMDI should take account of other efforts in a similar 
vein e.g. the Committee on medical internal radiation 
dose (MIRD) publications and the European Association 
for Nuclear Medicine (EANM) dosimetry group 
guidelines.   

• The SSC-16 encourages the collaboration with the 
ARBR regarding the radiobiology of radionuclide 
therapy, alpha-emitters and heavy-particle beams. Such 
collaboration would help DMRP develop guidelines that 
incorporate radiobiological quantities that relate absorbed 
dose to biological outcome. Note should be taken of 
ongoing work by the ICRU on bio-effect modelling and 
equi-effective dose concepts in radiation therapy. 

• The SSC-16 encourages the DMRP, the Division and 
other partners to assess the long-term plans for using the 
Seibersdorf gamma camera facility and whether there 
would be an advantage in upgrading, noting that dual 
modality SPECT/CT is the most appropriate tool for 
patient specific dosimetry. Future CRPs involving nuclear 
medicine protocols should include the Seibersdorf gamma 
camera laboratory as one of the sites participating in the 
protocol, whenever practicable. Similarly the SSC-16 
supports the use of the gamma camera facility to generate 
on-line guidance videos (for example for quality control 
activities) and to place these on the Human Health 
Campus to assist Member States. 

• The SSC-16 is pleased to see the imminent 
publication of the Diagnostic Radiology Physics 
Handbook with the availability of its slides for teaching 
purposes, and also the Nuclear Medicine Physics 
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Handbook scheduled for 2014. The slides to support this 
latter publication will be very much welcomed. In many 
developing countries the IAEA publications are the major 
source of information for medical physicists.  

• The ongoing project on how to set up an imaging 
department could include information on options 
currently available, depending on the type and quantity of 
equipment, for medical physicist participation in an 
imaging service (such as external consulting).  

• Documents recently published or in preparation 
emphasize the need for uncertainty estimation throughout 

the radiotherapy chain, as endorsed by the ICRU and 
professional societies. The SSC-16 supports the inclusion 
of dose uncertainty estimation in training courses, run in 
collaboration with Division partners, for medical 
physicists, radiation oncologists and radiation therapy 
technologists. 

• The SSC-16 is pleased to see that the DMRP keeps a 
watching brief on the developments in advanced imaging 
modalities so that guidelines can be produced when 
necessary. 
 

 
  

SSC-16 members during their visit of IAEA Dosimetry Laboratory, Seibersdorf, Mar 2014 
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3-D 3-dimensional 
AMRO-PAHO American Regional Office - Panamerican Health Organization 
ARBR Applied Radiation Biology and Radiotherapy Section of the Agency 
BIPM Bureau International des Poids et Mesures 
BSS Basic Safety Standards (refers to « International Basic Safety Standards for Protection against 

Ionizing Radiation and for the Safety of Radiation Sources », Agency publication No. 115 in the 
Safety Series) 

CIPM International Committee of Weights and Measures (BIPM) 
CMC Calibration and Measurement Capability 
CoP Code of Practice 
CRP Coordinated Research Project of the Agency 
CT Computed tomography 
DG Director General (of the Agency) 
DIRAC Directory of Radiotherapy Centres 
DMRP Dosimetry and Medical Radiation Physics Section of the Agency 
DOL Agency’s Dosimetry Laboratory 
ESTRO European Society for Therapeutic Radiology and Oncology 
EURAMET European Collaboration in Measurement Standards 
FMEA Failure Mode and Effects Analysis 
HDR High dose rate 
IAEA International Atomic Energy Agency 
ICRU International Commission on Radiation Units and Measurements 
IDAS International Dose Assurance Service 
IGRT Image-guided radiation therapy 
IMRT Intensity modulated radiation therapy 
IOMP International Organization for Medical Physics 
ISO International Organization for Standardization 
JCRB Joint Committee of Regional Metrology Organizations and the BIPM 
KAP Kerma-area-product 
LMI Low and middle-income countries 
MRA Mutual Recognition Arrangement of the CIPM (CIPM MRA) 
MRI Magnetic resonance imaging 
NAAL Agency’s Laboratories Division, Vienna and Seibersdorf 
NAHU Division of Human Health of the Agency 
NMS Nuclear Medicine Sub-programme 
NPL National Physical Laboratory, UK 
PACT Programme of Action for Cancer Therapy of the Agency 
PAHO Pan-American Health Organization, the Regional Office of the WHO 
PET/CT Positron Emission Tomography/Computed Tomography 
QA Quality assurance 
QUADDRIL Quality assurance audit for diagnostic radiology improvement and learning 
QUANUM Quality assurance in nuclear medicine 
QMS Quality management system 

 

 

 

Acronyms used in the SSC-16 Report 
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QS Quality system 
QUATRO Quality Assurance Team for Radiation Oncology 
RMO Regional Metrology Organization 
RP Radiation protection 
SPECT Single photon emission computed tomography 
SSC SSDL Scientific Committee 
SSDL Secondary Standards Dosimetry Laboratory 
TC Department of Technical Cooperation of the Agency 
TL Thermoluminescent, or thermoluminescence 
TLD Thermoluminescent dosimeter, or thermoluminescence dosimetry 
TPS Treatment Planning System 
TRS Technical Reports Series (an Agency publication series) 
UNSCEAR United Nations Scientific Committee on the Effects of Atomic Radiation 
URL Uniform Resource Locator for the internet address 
WHO World Health Organization 
 

 

 

 

 

 

 

 

 

 

 

 

  
  



SSDL Newsletter, No. 63, December 2014 
 

18 

Development of a Training Programme for  
Secondary Standards Dosimetry Laboratories 

 

Report of a Consultants Meeting,  

IAEA, Vienna, 19-23 May 2014 
 

Consultants: Mehenna Arib (ALG), Teogenes Augusto Da 
Silva (BRA), Ralf-Peter Kapsch (GER), Konstatinos 
Hourdakis (GRE) 
 
IAEA staff: Ahmed Meghzifene (Section Head, DMRP), 
Karen Christaki (Medical Physicist, DMRP), Istvan Csete 
and Ladislav Czap (Senior Laboratory Technicians, 
Dosimetry Laboratory in Seibersdorf, DMRP) and Igor 
Gomola (SSDL Officer and Scientific Secretary of the 
meeting, DMRP) 
 
In 1976, the International Atomic Energy Agency (IAEA) 
together with the World Health Organization (WHO) 
established a Network of Secondary Standard Dosimetry 
Laboratories (SSDLs), known as the IAEA/WHO SSDL 
network. This network, through SSDLs designated by 
Member States, provides the link between users and 
primary standards, mainly for countries that are not 

members of Metre Convention.  The network presently 
consists of 84 laboratories in 67 Member States, of which 
more than half are developing countries. The main function 
of an SSDL is to provide calibration services, including the 
dissemination of information on calibration procedures, 
and practical help to users on instruments used in their 
particular application. Some SSDLs having appropriate 
facilities and expertise to provide additional services, such 
as: (i) Dosimetry comparisons for medical institutions at 
national or regional level (using TLD, ion chambers or on-
site visits) (ii) Reference irradiations for personal radiation 
dosimeter services (iii) Advise users on quality assurance 
matters (iv) Training courses in radiation measurement and 
calibration techniques and use and maintenance of the 
instrumentation. 
The SSDLs shall have managerial and technical personnel 
who have, qualifications and competence to operate the 
specific equipment needed for radiation measurements, 
perform calibrations, evaluate the results and authorize 

Participants of the Consultants Meeting on Development of a 
Training Programme for SSDLs, Vienna, May 2014 
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calibration certificates complying with the standard 
ISO/IEC 17025:2005. Staff working at SSDLs should 
possess adequate qualifications and experience in radiation 
dosimetry and laboratory measurement procedures 
appropriate to their level of responsibilities. 
 
In order to provide guidance on training requirements and 
ensure harmonization of training programmes, it was 
decided to prepare a comprehensive training material for 
SSDL staff. Member States are expected to use the training 
material developed by the Agency to ensure adequate level 
of qualification of SSDL staff. The Agency will also make 
use of the harmonized training programme to ensure 
consistency in the training of fellows at the IAEA 
Dosimetry Laboratory in Seibersdorf and at other advanced 
SSDLs of the IAEA/WHO Network. 

There was one consultant’s meeting on preparation of a 
Training programme for the Secondary Standards 
Dosimetry Laboratory Staff held at the IAEA, 7-11 
November 2005. A draft that includes outline of (i) 
background in radiation dosimetry, (ii) traceability and 
measurement standards, (iii) calibration procedures and 
equipment at SSDLs, (iv) uncertainty of measurement and 
reporting results, and (v) comparison programmes for 
SSDLs was prepared. The draft focused on the training 
programme mainly applicable to SSDLs providing 
calibration services in radiation therapy.  

 

 

From 19 to 23 May 2014 a consultants’ meeting was held 
at the IAEA Headquarters with the purpose to develop a 
comprehensive training programme for SSDLs.   

The last version of the draft which included five sections 
and four appendices was reviewed and a new title 
“Training on radiation metrology: A handbook for SSDLs” 
and structure were proposed.  
The new version of the training material covers the 
dosimetry calibrations at therapy, diagnostic and protection 
level, including brachytherapy and calibration of surface 
contamination meters.  The new structure includes the 
following chapters: 1) Introduction, 2) Role of SSDLs, 3) 
Overview of IAEA training programmes for SSDLs,  
4) Requirements, Tasks and Evaluation of the training,     
5) Physics background, 6) Primary and secondary 
standards, 7) Safety and security requirements,         
8) Dosimetry protocols, 9) Equipment, Devices and 
Facilities, 10) Calibration procedures, 11) Calibration 
workflow, 12) Quality assurance and quality control 
procedures, 13) Comparisons and audits, 14) Estimation of 
uncertainties, 15) Reporting of results, 16) Establishment 
of QMS, 17) Cooperation with end-users, 18) IAEA 
Scientific visits, 19) IAEA Fellowships, 20) IAEA Training 
Courses, 21) Academic programmes for radiation 
metrology. The appendices will contain tables, reference 
data and typical specifications of equipment used at 
SSDLs. The draft of the document will be sent to the SSDL 
Network Members in order to seek their feedback. The 
comments received from the SSDLs will be consolidated 
and implemented into the final version of the document. 
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A new IAEA/RCA Regional Project in Medical 
Physics Education and Training: RAS/6/077 

 
Report of a technical meeting of the project, 

IAEA, Vienna, 14-16 May 2014  
 

 

The International Atomic Energy Agency IAEA 
(http://www.iaea.org/) and the Regional Cooperative 
Agreement RCA (http://www.rcaro.org/) have a long 
history in supporting development projects in the Asian 
region in radiation medicine. A previous project 
RAS/6/038 which began in 2003 helped to formalise the 
clinical training of medical physicists in radiation medicine 
through piloting clinical training programs in various 
countries and developing standards for training in the 
medical physics of radiotherapy, diagnostic radiology and 
nuclear medicine (IAEA Training Course Series 37, 47 and 
50). In recognition of the important role of clinical medical 
physicists in the safety and quality of radiation medicine, 
the IAEA and RCA has decided to support a new project in 
medical physics education and training beginning in 2014, 
namely RAS/6/077 “Strengthening the Effectiveness and 
Extent of Medical Physics Education and Training”. This 
new four-year project intends to build on the success of the 
previous project RAS/6/038 in expanding the base of 
formal clinical training programs for medical physicists 
and providing support and training materials to new and 
established clinical training programs. All 20 RCA member 
countries are open to participate in the project (please 
browse the RCA website for a list of the member 
countries). Relatively new members to the RCA include 
Nepal and Palau. The lead country coordinator (LCC) for  

 

the project is Dr Donald McLean 
(Donald.McLean@act.gov.au), the technical officer 
supporting the project at the IAEA is Mr Brendan Healy 
(B.Healy@iaea.org) and the programme management 
officer for the project responsible for the management of 
the project at the IAEA is Ms Mawieh Oulabi 
(M.Oulabi@iaea.org). 

The IAEA and RCA recognise the problem that unless 
sufficient numbers of new medical physics are trained in 
radiation medicine, there will be a shortage of medical 
physicists in the future. As the spread of radiation medicine 
increases (think of the wide availability now and likely in 
the future of PET-CT scanners and advanced medical linear 
accelerators and the increasing application of CT scanning 
in diagnosis and treatment) then the need for clinically 
qualified medical physicists grows. It is hoped that the new 
project RAS/6/077 can play some part in identifying 
precisely what the need is for medical physics services in 
the Asian region, in defining exactly what medical 
physicists do in the context of the Asian region, in 
promoting the recognition of the medical physics 
profession to governments, and in supporting clinical 
training programs now so that the new generation of 
medical physicists is comprehensively trained as they enter 
workforce. The first technical meeting of the project was 

Participants at RCA6077 Technical Meeting, Vienna, May 2014 
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held in Vienna in May 2014 with representatives attending 
from 15 RCA member states. Some the results achieved 
from the meeting were a plan for incorporation of e-
learning and remote supervision in medical physics clinical 
training programs, adoption of survey forms for gathering 

information of the current status of medical physics 
workforce and education and training in RCA member 
states, agreement on a platform for e-learning, and requests 
for piloting of future clinical training programs which 
include e-learning in 2015. 

 

Useful IAEA publications:

IAEA HHS 25, Roles and Responsibilities, and Education 
and Training Requirements for Clinically Qualified 
Medical Physicists, http://www-
pub.iaea.org/MTCD/Publications/PDF/Pub1610_web.pdf 

IAEA TCS 37, Clinical Training of Medical Physicists 
Specializing in Radiation Oncology, http://www-
pub.iaea.org/MTCD/publications/PDF/TCS-37_web.pdf 

IAEA TCS 47, Clinical Training of Medical Physicists 
Specializing in Diagnostic Radiology, http://www-
pub.iaea.org/MTCD/publications/PDF/TCS-47_web.pdf 

IAEA TCS 50, Clinical Training of Medical Physicists 
Specializing in Nuclear Medicine, http://www-
pub.iaea.org/MTCD/publications/PDF/TCS-50_web.pdf 

IAEA TCS 56, Postgraduate Medical Physics Academic 
Programmes, http://www-
pub.iaea.org/MTCD/Publications/PDF/IAEA-TCS-
56_web.pdf 

IAEA PUB 1196, Radiation Oncology Physics: A 
Handbook for Teachers and Students, http://www-
pub.iaea.org/MTCD/publications/PDF/Pub1196_web.pdf
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Fig. 1. Diagnostic Radiology Physics: A Handbook for 
teachers and Students 

One of the important activities of the International Atomic 
Energy Agency is the education of professionals 
responsible for the application of radiation. Within this 
framework, the IAEA has a long history of supporting 
medical physics education, both indirectly, through the 
publication of guidance documents, and directly through its 
Technical Cooperation programme, including the support 
of Member States in developing their own national 
postgraduate education programmes in medical physics, 
development of clinical training guides and, more recently, 
web based educational resources. 

In 2005, the IAEA published “Radiation Oncology Physics: 
A Handbook for Teachers and Students”, as a result of a 
process of harmonizing the syllabus for university 
education of medical physicists in radiation oncology. 
Following the success of this publication, it was apparent 
that a similar need existed in the other two specialities of 
medical physics, namely diagnostic radiology and nuclear 
medicine. Within this framework, the Diagnostic 
Radiology Physics: A Handbook for Teachers and Students 
was released in September 2014 (Fig 1). Within the first 
week of its online release, the Diagnostic Radiology 
Handbook had almost 3,500 page views, proving not only 
the need of the publication itself, but also that its wide 
dissemination by the IAEA will contribute to the 
harmonization of education in diagnostic radiology 
physics.  

The “Diagnostic Radiology Physics: A Handbook for 
Teachers and Students” (http://www-
pub.iaea.org/books/IAEABooks/8841/Diagnostic-
Radiology-Physics-A-Handbook-for-Teachers-and-
Students) is dedicated to students and teachers involved in 
programmes that train professionals who are expected to 
work in diagnostic radiology, guiding the reader through 
the essential physics of diagnostic radiology and its 
application in modern medicine. It is useful not only to 
medical physicists and to graduate students in medical 
physics programmes, but also to residents in diagnostic 
radiology and advanced students in radiographic 
technology programmes. It is important to highlight that 
the handbook is not designed to replace the large number of 
textbooks available on many aspects of diagnostic 
radiology physics, which are necessary to deepen 
knowledge in the specific topics. It is expected to 
successfully fill a gap in the teaching material for medical 
radiation physics in imaging, providing, in a single volume, 
the largest possible coverage of topics available today. The 
development of this handbook was ongoing for several 

years, since the combination of different expertise to cover 
the whole spectrum of the contents was a major 
undertaking. This has been achieved with the contributions 
of 41 authors and reviewers from 12 different countries. 

The 24 chapters include a broad coverage of topics relevant 
to diagnostic radiology physics, including radiation 
physics, dosimetry and instrumentation, image quality and 
image perception, imaging modality specific topics, recent 
advances in digital techniques, and radiation biology and 
protection. 

Endorsement of this handbook has been granted by the 
American Association of Physicists in Medicine (AAPM), 
the Asia–Oceania Federation of organizations for Medical 
Physics (AFOMP) and the European Federation of 
Organisations for Medical Physics (EFOMP). Further 
promoting the educational role of the handbook, additional 
training material, in the form of PowerPoint presentations, 
has being developed and reviewed for each chapter of the 
handbook. They are designed, as an additional training tool 
to assist in the correct and comprehensive presentation of 
the content of each chapter. The slides are available 
through the IAEA Human Health Campus website 
(http://nucleus.iaea.org/HHW/Home/index.html) as PDF 
files; however, the corresponding PowerPoint files could be 
distributed to lecturers/trainers for adaptation, upon request 
to dosimetry@iaea.org. 

Diagnostic Radiology Physics: A Handbook for 
Teachers and Students 
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TC Courses and Workshops related to DMRP activities 

Train the Trainers Workshop on Medical Physics Support for Nuclear or Radiological Emergencies, Fukushima, Japan, 
22—26 June 2015 
Joint ICTP-IAEA Workshop on Transitioning from 2-D Brachytherapy to 3-D High-Dose-Rate Brachytherapy, ICTP, 
Trieste, Italy, 16—20 November 2015 

Training Course on Small Field Dosimetry, Argonne National Laboratory (ANL),Chicago, USA, 10—14 December 2015 
 
 

DMRP Meetings and Consultancies 
 
Consultants Meeting on “Preparation of the CRP on the Evaluation and Optimization of Pediatric Imaging”, Vienna, 
Austria, 12—14 January 2015 

Consultants Meeting to “Review the first draft of the chapters related to nuclear medicine medical physics of the Nuclear 
Medicine Resources Manual”, Vienna, Austria, 16—18 March 2015 

Consultancy Visit to “Advise the IAEA on Identifying Gaps in QA Guidelines for Advanced Techniques”, Vienna, 
Austria, 16—20 March 2015 

2nd RCM on the CRP on Advances in Medical Imaging Techniques, Vienna, Austria, 23—27 March 2015 

Consultants Meeting to “Review the content and design of Diagnostic Imaging Medical Physics webpages of the Human 
Health Campus”, Vienna, Austria, 20—24 April 2015 

Consultants Meeting on “Review the draft of the document SPECT and SPECT/CT Atlas of quality controls and image 
artefacts”, Vienna, Austria, 6—8 May 2015 

Consultants’ Meeting to “Prepare  the International Conference on Advances in Radiation Oncology: Medical Physics 
Aspects” (jointly with ARBR), Vienna, Austria, 20-22 May 2015 

Consultants’ Meeting on “Investigating the Need to Update TRS 398”, Vienna, Austria, (dates tbd) 

Consultants Meeting to work on a publication to provide guidelines for remote/automated QC in diagnostic radiology, 
Leuven, Belgium, 25—27 August 2015 

2nd RCM on Development of Quality Audits for Advanced Technology (IMRT) in Radiotherapy Dose Delivery, Vienna, 
Austria, 28 September—2 October 2015 

2nd RCM to Investigate the Relationship Between End to End Accuracy and the Extent and Depth of Quality Assurance in 
Radiotherapy, Vienna, Austria, 28 September—2 October 2015 

1st RCM of the CRP on Evaluation and Optimization of Clinical Performance in Paediatric Diagnostic Radiology, 
Vienna, Austria, 16—20 November 2015 
1st RCM of the CRP on “Testing of the Code of Practice on Small Field Dosimetry”, Vienna, Austria, 23—27 November 
2015 (tentative) 

 

Courses, Meetings and Consultancies 
in 2015 
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Member Laboratories of the IAEA/WHO Network 
of SSDLs 

 
Country City Contact person Fax E-mail 
ALBANIA Tirana Mr Bardhyl Grillo +355 4 2451371 bardhig@yahoo.com 
ALGERIA Algiers Mr Mehenna Arib +213 21 43 4280 mehenna.arib@yahoo.fr 
ARGENTINA Ezeiza Ms Amalia Stefanic  +54 11 6779 8228 stefanic@cae.cnea.gov.ar 
AUSTRALIA Menai Mr Justin Davies +612 97179325 ssdl@ansto.gov.au 
AUSTRIA Seibersdorf Mr Christian Hranitzky +43 (0) 50550-3011 christian.hranitzky@seibersdorf-

laboratories.at 
BANGLADESH Dhaka Mr Shakilur Rahman +880 2 7789547 shakilurssdl@yahoo.com 
BELARUS Minsk Mr Valeri Milevski  +375 17 2880938  milevski@belgim.by 
BELGIUM Mol Mr Liviu-Cristian Mihailescu  +32 14 321049  lmihaile@sckcen.be 
BOLIVIA** La Paz Mr Lucio R. Berdeja Amatller  +591 2 2433063 ibten@entelnet.bo 
BRAZIL Rio de Janeiro Mr Carlos J. da Silva +55 21 24421605  carlos@ird.gov.br 
BULGARIA Sofia Mr Ivailo Petkov +359 2 8621059 ipetkoff@abv.bg 
CANADA Ottawa Mr Manish Kumar +1 613 9413497 Manish.Kumar@hc-sc.gc.ca 
CHILE Santiago Mr Carlos H. Oyarzún Cortes +56 2 23646277 coyarzun@cchen.cl 
CHINA  Beijing Mr Gan Zeuguei +86 10 444304 sshen@sbts.sh.cn 
CHINA Beijing Mr Jinsheng Cheng +86 10 6201 2501 chengjs3393@163.com 
CHINA Beijing Mr Hong-Sheng Ye +86 1 69357178 ysh622@ciae.ac.cn 
CHINA Kowloom, Hong 

Kong, SAR 
Mr Charlie Chan +85 2 29586654 cchan@ha.org.hk 

CHINA Shanghai Mr Fangdong Tang +86 21 50798270 tangfd@simt.com.cn 
CHINA TaiYuan, Shanxi Mr Qingli Zhang  +86 351 7020407 zhangqing_li@sina.com 
COLOMBIA Bogotá Mr Edgar Guillermo Florez 

Sañudo  
+57 1 502203425 egflorez@sgc.gov.co 

CROATIA Zagreb Mr Branko Vekić +385 1 4680098 bvekic@irb.hr 
CUBA Havana Mr Gonzalo Walwyn Salas +53 7 6829573 gonzalo@cphr.edu.cu 
CYPRUS Nicosia Mr Stelios Christofides +357 22 603137 cstelios@cytanet.com.cy 
CZECH REP. Prague Mr Pavel Dryák +42 0 266 020466 pdryak@cmi.cz 
CZECH REP. Prague  Mr Libor Judas +42 0 241 410215 libor.judas@suro.cz 
DENMARK Herlev Mr Kurt Meier Pedersen +45 72 227417 sis@sis.dk 
ECUADOR Quito Mr Ingeniero Enrique Arevalo +593 2 2563336 enrique.arevalo@meer.gob.ec 
EGYPT El-Giza Mr Gamal Mohamed Hassan   +20 2 33867451 gamalhassan65@hotmail.com 
ETHIOPIA Addis Ababa Mr Fikreab Markos +251 11 6459312 fikreab2004@yahoo.com 
FINLAND Helsinki Mr Antti Kosunen +358 9 75988450 antti.kosunen@stuk.fi 
GEORGIA Tbilisi Mr Simon Sukhishvili +995 32 613500 simoniko@list.ru 
GERMANY Neuherberg  

Munich 
Mr Dieter F. Regulla +49 89 31872517  regulla@helmholtz-muenchen.de 

GERMANY Freiburg  Mr Christian Pychlau +49 761 49055 70 pychlau@ptw.de 
GERMANY Schwarzenbruck Mr Frantisek Gabris +49 9128 60710 frantisek.gabris@iba-group.com 
GHANA Legon-Accra Mr Joseph Kwabena Amoako +233 302 400807 rpbgaec@ghana.com 
GREECE Agia Paraskevi, 

Athens 
Mr Costas J. Hourdakis  +30 210 6506748 khour@eeae.gr 

GUATEMALA Guatemala C.A. Mr José Diego Gòmez Vargas   jdagadj@yahoo.es 
HUNGARY  Budapest  Mr Gábor Machula +36 1 4585937 machulag@mkeh.hu 
HUNGARY Budapest  Mr Gabor Kontra  +36 1 2248620 kontra@oncol.hu 
HUNGARY Paks Mr Mihaly Orbán +36 75 507037  orbanmi@npp.hu 
INDIA Mumbai Ms Vinatha Panyam  +91 22 25505151 vinatha@barc.gov.in  
INDONESIA Jakarta Ms Caecilia Tuti Budiantari +62 21 7657950 ssdl.jakarta@batan.go.id 
IRAN, ISLAMIC  
 
REPUBLIC OF 

Karaj-Rajaei 
Shahr 

Mr Hosein Zamani Zeinali +98 26 34464058  hzeinali@nrcam.org 

IRELAND Dublin  Ms Veronica Smith +353 1 2697437 vsmith@rpii.ie 
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Country City Contact person Fax E-mail 
ISRAEL Yavne Mr Hanan Datz +972 8 9434696  datz@soreq.gov.il 
KAZAKHSTAN Kapchagai Mr Kuanysh Kanibetov  +7 (72772) 43179 ssdlkz@gmail.com 
KENYA Nairobi Mr Joel Kioko +254 20 6004031 jkioko@kebs.org 
KOREA, REP. 
OF 

Chungbuk Mr Hyung Soo Kim +82 43 7195000 kimhs58@korea.kr  

KUWAIT Kuwait City Ms Elham Kh. Al Fares +965 4 862537 ealfares2002@yahoo.com 
LATVIA Salaspils Mr Viesturs Silamikelis +371 67034513  lvgma@lvgma.gov.lv 
LIBYA Tripoli Mr Elkhadra A. Elessawi +218 21 3614142 kelessawi@aee.gov.ly 
MADAGASCAR Antananarivo Mr Raoelina Andriambololona +261 20 2235583 instn@moov.mg 
MALAYSIA Kajang Mr Taiman Bin Kadni +60 3 89250575 taiman@nuclearmalaysia.gov.my 
MEXICO Mexico City Mr Victor M. Tovar Munoz +52 55 53297302 victor.tovar@inin.gob.mx 
NORWAY Osteras Mr Hans Bjerke +47 67 147407 Hans.Bjerke@nrpa.no 
PAKISTAN Islamabad Mr Khalid Mahmood +92 51 9248808 khalidm@pinstech.org.pk 
PERU Lima Mr Elder Celedonio +51 1 4885090 281 eceledonio@ipen.gob.pe 
PHILIPPINES * Quezon City Ms Estrella S. Caseria +63 2 9201646 escaseria@pnri.dost.gov.ph 
PHILIPPINES Manila  Ms Nieva O. Lingatong +63 2 7116016 n_lingatong@hotmail.com 
POLAND Warsaw Mr Wojciech Bulski +48 22 6449182 w.bulski@zfm.coi.pl  
PORTUGAL Sacavém  Mr Carlos Oliveira  coli@itn.pt 
PORTUGAL Lisbon  Ms Carmen Souto +351 21 7229877 csouto@ipolisboa.min-saude.pt 
ROMANIA Bucharest  Ms Alexandra Cucu +40 21 3183635 alexandra.cucu@insp.gov.ro 
RUSSIAN FED. St. Petersburg Mr Vladimir I. Fominykh +7 812 3239617 info2101@vniim.ru 
RUSSIAN FED. St. Petersburg Ms Galina Lutina +7 812 5966705 gallutina@spb.lanck.net  
SAUDI ARABIA Riyadh Mr Belal Moftah +966 11 4424777 bmoftah@kfshrc.edu.sa 
SERBIA Belgrade Mr Djordje Lazarevic +381 11 6308438  djordje.lazarevic@vinca.rs 
SINGAPORE * Singapore Mr Poh Chuan Leow +65 67319585 leow_poh_chuan@nea.gov.sg  
SINGAPORE Singapore Mr James Lee  +65 62228675 trdjas@nccs.com.sg 
SLOVAKIA Bratislava Mr Gabriel Kralik +421 2 52923711 gkralik@ousa.sk 
SLOVENIA Ljubljana Mr Matjaz Mihelic +386 1 2519385 matjaz.mihelic@ijs.si 
SOUTH AFRICA Pretoria  Ms Zakithi Msimang +27 128412131 zmsimang@nmisa.org 
SRI LANKA Orugodawatta Mr Cyril Kasige +9411 2533448 ckasige@aea.gov.lk  
SUDAN ** Khartoum Mr Ayman Abd Elsafy Beineen +249 (0)183774179  beineen2006@yahoo.com 
SWEDEN Stockholm Mr Jan Lillhök  +46 8 799 4010 jan.lillhok@ssm.se 
SYRIAN ARAB 
REPUBLIC 

Damascus Mr Mamdouh Bero +963 11 6112289 atomic@aec.org.sy 

TFYR OF 
MACEDONIA 

Skopje Ms Lidija Nikolovska +389 2 3125044 
220 

nikolovska@gmail.com 

THAILAND Nonthaburi Mr Siri Srimanoroth  +66 2 2239595 siri.s@dmsc.mail.go.th 
THAILAND Bangkok Mr Thongchai Soodprasert +66 2 5620093 thongchai@oaep.go.th 
TUNISIA Tunis Ms Latifa Ben Omrane +216 71 571697 benomrane.latifa@planet.tn  
TURKEY Istanbul Mr. Doğan Yaşar +90 212 4732634 dogan.yasar@taek.gov.tr  
UNITED 
REPUBLIC OF 
TANZANIA 

Arusha Mr Dennis Amos Mwalongo +255 27 2509709 taec@habari.co.tz 

URUGUAY Montevideo Mr Alejandro San Pedro +598 2 2094905 Alejandro.Sanpedro@miem.gub.uy 
VENEZUELA Caracas Ms Lila Inés Carrizales Silva +58 212 5041577 lcarriza@ivic.gob.ve 
VIETNAM Hanoi Mr Vu Manh Khoi +84 4 8363295 dung-khoi@hn.vnn.vn  

 
** Provisional Network members;  
* SSDL Organization 
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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 
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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