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From the editor

The first article of this issue of the SSDL Newsletter is a report of the 15th SSDL
Scientific Committee (SSC) Meeting held at the IAEA Headquarters in March
2012. An overview of the new IAEA publication on “Quality Assurance Pro-
gramme for Computed Tomography: Diagnostic and Therapy Applications” is
presented in the second article. The third article is a report of a consultants’
meeting on the Development of an International Database for Dosimetry Audit
Networks for Radiotherapy. The results of an IAEA Survey of Dosimetry Audit
Networks for Radiotherapy are presented in the fourth article.

The last article is a short summary from a consultants’ meeting on the revision of
the SSDL Network Charter. The revision of the SSDL Network Charter has been
recommended by the SSC in order to reflect the recent trends and developments
in the metrology of ionizing radiation applicable at the level of the SSDL network
members.

The IAEA’s Dosimetry and Medical Radiation Physics Section welcomes two
new staff members: Mr Brendan Healy, from Australia, who is a clinical medical
physicist in radiation therapy, and Mr Gian Luca Poli, from Italy, who is a clini-
cal medical physicist in nuclear medicine.
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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@jiaca.org

Name Position/tasks Email address Extension
Meghzifene, Ahmed Section Head A.Meghzifene@jiaea.org 21653
Azangwe, Godfrey Dosimetrist G.Azangwe(@iaea.org 28384
Bera, Pranabes Senior Laboratory Technician, TLD P.Bera@jiaea.org 28330
Csete, Istvan Senior Laboratory Technician L.Csete@iaea.org 28328
Diagnostic Radiology
Czap, Ladislav Senior Laboratory Technician L.Czap@iaea.org 28332
Radiotherapy and Radiat. Protection
Delis, Harry Medical Physicist (Diagnostic Radiology)  H.Delis@iaea.org 21663
Gomola, Igor SSDL Officer L.Gomola@jiaea.org 21660
Editor, SSDL Newsletter
Grochowska, Paulina Dosimetry Scientist P.Grochowska@iaea.org 28329
Healy, Brendan Radiotherapy Medical Physicist B.Healy@iaeca.org 21659
Izewska, Joanna TLD Officer, J.Izewska@iaea.org 21661
Head, Dosimetry Laboratory Unit
Poli, Gian Luca Medical Physicist (Nuclear Medicine) G.L.Poli@iaea.org 26674
Van der Merwe, Deborah  Radiotherapy Medical Physicist D.Van-Der-Merwe@iaea.org 21655
Aguirre, Jose Francisco Consultant J.F.Aguirre@iaea.org 28341
Gutt Blanco, Federico Consultant V.F.Gutt-Blanco@jiaea.org 24290
Hakimy, Nargis Team Assistant N.Hakimy@iaea.org 21634
Danker, Sabine Team Assistant S.Danker@iaea.org 21662
Padua, Sharon Team Assistant S.Padua@iaea.org 28351
DMRP Section* Dosimetry.Contact- 21662
Point@iaea.org

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

related to specific tasks of the staff above. Each incoming general correspondence to the DMRP Section mailbox will be dealt with accordingly.
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SERVICES PROVIDED BY THE IAEA IN
DOSIMETRY AND MEDICAL RADIATION
PHYSICS

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), Mu-
tual 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 provided is listed below.

Services Radiation quality

Calibration of ionization chambers (radiotherapy, diagnostic X rays (10-300 kV) and gamma rays from
radiology including mammography, and radiation protection B7Cs and “Co

including environmental dose level)

Calibration of well type ionization chambers for low dose rate y rays from "*'Cs

(LDR) brachytherapy

Comparison of therapy level ionization chamber calibrations (for ~  rays from “Co

SSDLs)

TLD dose quality audits for external radiotherapy beams for y rays from “°Co and high energy X ray beams
SSDLs and hospitals

TLD dose quality audits for radiation protection for SSDLs y rays from *'Cs

Reference irradiations to dosimeters for radiation protection X rays (40-300 kV) and y rays from "*’Cs and

Co 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 Note to SSDLs using IAEA calibration and
Dosimetry and Medical Radiation Physics Section audit services:

Division of Human Health . . .
Department of Nuclear Sciences and Applications 1. To ensure continuous improvement in IAEA
International Atomic Energy Agency calibration and audit services, SSDLs are

P.O. Box 100 encouraged to submit suggestions for

1400 Vienna improvements to the Dosimetry Contact Point.
Austria 2. Complaints on IAEA services can be addressed
Telephone: +43 12600 21660 to the Dosimetry Contact Point.

Fax: +43 1 26007 81662

Email: Dosimetry.Contact-Point@jiaea.org
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Scientific Committee of the IAEA/WHO Network
of Secondary Standards Dosimetry Laboratories

Report of the Fifteenth Meeting of the SSDL Scientific Committee

IAEA, Vienna
12—-16 March 2012

1. FOREWORD

The Scientific Committee (SSC) of the IAEA/WHO
network of Secondary Standards Dosimetry Laborato-
ries (SSDLs) is a standing committee within the
framework of the International Atomic Energy Agency.
It is tasked with conducting periodic reviews and eval-
uations of the Dosimetry and Medical Radiation Phys-
ics (DMRP) subprogramme and reporting the results of
the reviews to the Directors General of the IAEA and
the WHO. The report of the fourteenth meeting (held in
March 2010) of the SSC-14 was published in the SSDL
Newsletter No. 59 in April 2011.

The fifteenth meeting was held in Vienna at the Agency
Headquarters from 12-16 March 2012. Opening re-
marks were made by Mr R. Chhem, Director of the Di-
vision of Human Health (NAHU); Ms Renate Czarwin-
ski, Head of the Section Radiation Safety and Monitor-
ing (Department of Nuclear Safety and Security) 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-15
included: Ms Penelope Allisy-Roberts, Chair, SSC-15,
Head, Ionizing Radiation Section, International Bureau
of Weights and Measures (BIPM), Sévres, Ms Lucia
Canevaro, National Nuclear Energy Commission, Bra-
zil, Mr Antti Kosunen, Radiation and Nuclear Safety
Authority, Finland, Mr Frank Delaunay, Commissariat
a I’energie atomique, France, Ms Mary K Martel, MD
Anderson Cancer Center, USA, Mr Hans-Georg Men-
zel, ICRU Bethesda, Ms Adriana Velazquez Berumen,
WHO, Geneva.

1.1 Introductions

Mr Ahmed Meghzifene opened the meeting with a wel-
come to the SSC-15. Most members were familiar with
the DMRP, having attended the SSC-13 and SSC-14.
Ms Adriana Velazquez Berumen, the WHO Co-
Secretary of the SSDL Network, was not able to attend,

due to a last minute commitment. However, she indi-
cated her support of the dosimetry and medical radia-
tion physics activities and her willingness to contribute
to the work of the SSC-15 through telephone or email
communication. Mr Geoffrey Ibbott, the rapporteur of
previous SSC meetings, was also not able to attend the
meeting for personal reasons, and Ms Mary Martel
agreed to act as rapporteur.

Mr Rethy Chhem (Director, NAHU) welcomed the
committee to Vienna. Mr Chhem stated that the SSC
has had a very positive impact on the DMRP subpro-
gramme. This meeting was considered to be well timed
as the DMRP is currently preparing the programme and
budget for 2014-2015 budget cycle. Mr Chhem in-
formed the SSC that the Agency has a new Deputy Di-
rector General and Head of Department of Nuclear Sci-
ences and Applications, Mr Daud Mohamad. Mr Mo-
hamad was not able to open the meeting due to duty
travel but would meet with the Committee later in the
week. Mr Chhem informed the SSC members that
Member States value the Agency’s work in dosimetry
and medical physics, as indicated by the increasing
number of technical cooperation (TC) projects requir-
ing medical physics support and the increasing number
of requests for dosimetry services, particularly as these
are now strengthened through participation in the CIPM
MRA. In addition to TC, DMRP staff also support the
Programme of Action for Cancer Therapy (PACT). Mr
Chhem wished the SSC a successful meeting and
thanked the members for their contributions to this,
their third and last meeting as a Committee.

Ms Renate Czarwinski thanked NAHU for the invita-
tion to attend the meeting and apologized for not being
able to attend the whole meeting due to other commit-
ments. She indicated the good collaboration her Section
has with DMRP, and acknowledged the support given
by DMRP to ensure traceability to the SI units for the
IAEA individual monitoring services. She also in-
formed the SSC members about the recent re-
accreditation of the individual monitoring services,
based on the ISO-17025 standard. Ms Czarwinski



indicated a growing interest of Member States in neu-
tron calibration traceability.

Mr Ahmed Meghzifene, in his role as Head of the
DMRP Section, and as Co-secretary of the SSDL Net-
work, welcomed the SSC-15 to the meeting. He ex-
plained that the meeting would take place in three parts,
the first of which would be the presentation of the ac-
tivities of the DMRP-run projects in 2010 and 2011.
The second part of the meeting would be devoted to the
projects for 2012 to 2013 that are presently being im-
plemented, and an overview of the results of a brain-
storming session to feed into the biennium projects for
2014 to 2015. The final part of the meeting would con-
sist of the deliberations of the SSC, resulting in their
report on the sub-programme and recommendations for
the next biennium. Mr Meghzifene reiterated that the
meeting was being held at the right time for the out-
come to be considered for the next biennium. He
acknowledged that not all of the recommendations of
SSC-14 had been implemented, but assured the SSC
that all recommendations had been carefully considered
and were either implemented fully or partially, or were
deferred until the next biennium. Mr Meghzifene paid
tribute to Hans Svensson, the former Head of the
DMRP Section (1987-1994), who passed away in De-
cember 2011. Mr Svensson contributed significantly to
strengthening of the SSDL network. He worked on the
International Code of Practice TRS-277 and strength-
ened the JAEA dosimetry services (postal TLD audits
and calibrations to SSDLs). In addition, he encouraged
and supported the education and training of medical
physicists and SSDL staff through technical coopera-
tion projects.

Mr Meghzifene then introduced Ms Penelope Allisy of
the BIPM as the Chairman of the SSC-15. Ms Allisy
expressed the honour and her pleasure to be chair,
while looking forward to the SSC deliberations. Ms
Allisy thanked all three speakers for their support of the
SSC and for their statements illustrating the important
issues. Ms Allisy then reviewed the agenda for the
meeting and asked if the members or staff wished to
propose changes, however none were suggested.

1.2 General discussion

1.2.1 Programme of the Meeting

Mr Meghzifene began the meeting programme by pre-
senting an overview of the DMRP subprogramme for
the 2010-2011 biennium. Many DMRP staff members
then presented reports on the activities of the Section
during the remainder of the first day of the meeting.
These reports continued into the morning of the second
day. Late in the afternoon of the second day, and
throughout the third day, the SSC-15 met in a closed
session, deliberating on the accomplishments and direc-
tion of the DMRP’s subprogramme, and developing
specific recommendations for the programme. Discus-

SSDL Newsletter No. 61, June 2013

sion continued on the draft recommendations and their
prioritization on the fourth day. The main draft recom-
mendations were discussed with Mr Meghzifene, the
DMRP staff and Mr Chhem, and were also presented in
outline to Mr Daud Mohamed, the DDG, on the after-
noon of the last day. During the feedback session, the
SSC-15 thanked the DMRP staff for their comprehen-
sive report and for their exemplary presentations.

In preparation for its report, the SSC-15 reviewed the
activities reported by the DMRP for the 2010-2011
biennium, and discussed and made some recommenda-
tions concerning the planned subprogramme activities
for 2012-2013. In addition, the SSC reviewed the re-
sults of the DMRP’s “brainstorming” for the biennium
2014-2015 and presented some recommendations for
that programme. The scope of the SSC-15 evaluation
was similar to that of previous SSCs and addressed the
questions of:

e The objectives of the subprogramme areas;
e The impact (benefit to the Member States);

e Opportunities to reduce costs by eliminating
projects or transferring them to other laborato-
ries;

e The continuing relevance of Agency activities;

e The distribution of effort between work on the
subprogramme projects and support of the
laboratory quality management system.

Specific recommendations from the SSC-15 are identi-
fied throughout the text, and are also listed in priority
categories of high, medium and lower at the end of the
report. Comments regarding specific aspects of the
DMRP subprogramme are made throughout the text
and the more important ones are also given at the end
of the report.

2. INTRODUCTION

The SSC-15 thanked the DMRP staff members for pre-
paring a comprehensive report covering the activities of
the subprogramme on Dosimetry and Medical Radia-
tion Physics during the biennium 2010-2011. The
availability of this report well in advance of the meet-
ing enhanced the Committee’s ability to develop
thoughtful and appropriate recommendations.

The SSC-15 was pleased to learn that six of the rec-
ommendations of SSC-14 have been fully implemented
and the remaining seventeen are in progress and due to
be completed during the present and next bienniums.
Mr Meghzifene noted that the project-specific com-
ments of the SSC-14 had been helpful and that thirteen
of these have actually been implemented while a further
twelve are in progress or under consideration, as de-
tailed in the written DMRP report.
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During the biennium 2010-2011, the DMRP Section’s
projects and their titles were:

. Recurrent Project 2.2.4.1: Quality audits in do-
simetry for radiation medicine;

. Recurrent Project 2.2.4.2: Radiation metrology
supporting the network of Secondary Standards Dosim-
etry Laboratories (SSDLs);

. Recurrent Project 2.2.4.3: Quality assurance and
guidelines for medical physics in the optimization of
clinical radiation imaging;

. Recurrent Project 2.2.4.4: Quality assurance and
medical physics developments in radiotherapy and
therapeutic nuclear medicine.

This arrangement allows projects 2.2.4.1 and 2.2.4.2 to
ensure the quality of the dosimetric chain and to en-
hance the capabilities of Member States to achieve and
maintain high quality and consistency in their radiation
measurements and dosimetry standards. Projects 2.2.4.3
and 2.2.4.4 strengthen and harmonise the quality assur-
ance of radiological imaging, radiation therapy and the
therapeutic use of radionuclides in Member States. An
illustration of the arrangement of these major projects
appears in Figure 1, reproduced here from the DMRP
report:
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Figure 1: Overview of the major projects of the IAEA DMRP sub-
programme, 2010-2011.

The SSC-15 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 activi-
ties of the DMRP Section for which the SSC-15 has
comments or recommendations at this time. The ab-
sence of mention of a particular DMRP activity should
be interpreted positively and as an indication of concur-
rence by the SSC-15 with the activity as described in
the DMRP report. A list of acronyms is given in the
Appendix.

Uncertainty requirements

ESTRO, EFOMP, IOMP,

3. REPORT

3.1 General Organizational Items

The SSC-15 was pleased to see that the SSC-14 rec-
ommendations made in 2010 are all in hand or have
been fully implemented and that the comments made in
the previous report have also been acted upon, as evi-
denced in the written report.

The SSC-15 appreciated very much the presentations
made by the DMRP staff that brought the programme
highlights to the fore and animated the information
provided in the comprehensive written report. Having
printed copies of the presentations also greatly facilitat-
ed the discussion. However, a comment was made that
when written report formats are used in the presenta-
tions, it would be helpful if only a portion of the report
was shown to highlight the area of particular inter-
est/concern. This would ensure that the contents could
be read and understood quickly by the SSC.

The SSC-15 congratulated the DMRP on the success of
the IDOS symposium held in 2010 and on the timely
publication of the Proceedings, including refereed pa-
pers, in 2011.

The SSC-15 was pleased to see the considerable in-
volvement of the DMRP in TC projects and noted that
the DMRP has received increased resources to cope
with the present dynamic of TC projects. If this dynam-
ic remains at the present level of nearly 30% of the
whole programme for projects in Human Health, the
SSC-15 considered that the Agency should ensure that
appropriate resources should be made available to sup-
port the TC projects.

The SSC-15 congratulated the DMRP on the refur-
bishment of the dosimetry laboratories and on the re-
cent successful peer review, in accordance with ISO
17025, of its calibration and audit services to Member
States. This peer review was conducted this year under
the auspices of the EURAMET on behalf of all the re-
gions in the JCRB. This success will maintain the con-
fidence that the SSDL Network and Member States
have in the calibration and dissemination capabilities of
the Agency, and this is to the credit of the DMRP and
of the Agency.

The inclusion of training material and downloadable
publications on the Human Health Campus website is
welcomed as an efficient method of disseminating in-
formation to Member States, particularly when high-
lighted in the SSDL Newsletter.

The SSC-15 noted the present interest in the assessment
of the equivalent dose to the lens of the eye, stemming
from the more stringent requirements in the revised
BSS in terms of annual dose limits for workers. It sug-
gested that the DMRP collaborates with the NSRW as
appropriate provided that the necessary funding is made
available.



The SSC-15 noted that the DMRP is presently housing
an old neutron source belonging to the NSRW and that
it may be advisable to consider recycling this source. If
the NSRW wishes to use a neutron dosimetry service,
the SSC-15 observed that the DMRP could provide as-
sistance in identifying an appropriate service.

The extension of the SSDL Network to include two
new Member States deserves congratulation, and the
SSC was pleased to note that the energy and enthusi-
asm with which the new SSDL Officer is supporting
the SSDLs matches that of his predecessor. The update
of the SSDL Charter should help to maintain the quality
of the SSDL Network and so the confidence invested in
it by the Member States.

The quality and volume of work produced by the
DMREP is impressive, particularly the support given to
the Technical Cooperation Programme. The SSC-15
sincerely thanked the DDG, Mr Daud Mohammed, and
the Director of the NAHU, Mr Rethy Chhem, for the
support they give to the DMRP programme and budget.

Finally, the SSC-15 expressed the honour it felt in as-
sisting in the evaluation of the DMRP’s work for NA-
HU and the SSDL network, and trusted that its report
will be received and judged as useful for the Agency’s
planning for its programme and budget for 2014 to
2015 and beyond.

3.1.1 Facilities at the Dosimetry Laboratory
(DOL)

The SSC-15 was very pleased to see the new manage-
ment structure of the DOL, as shown in Figure 2.
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Figure 2: The management structure showing the situation for the
DOL.

The maintenance of the DMRP’s quality system for the
DOL and its calibration and measurement capabilities
(CMCs) is essential for continued recognition within
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the international system supported by the CIPM MRA.
The QMS was recently presented to the EURAMET
Technical Committee on Quality, having been peer re-
viewed beforehand, and was approved by the
EURAMET on behalf of all the Regional Metrology
Organizations. The SSC-15 was delighted with this
success, and also congratulated the DMRP on the care
with which it ensures that all measuring instruments are
traceably calibrated, and on the improvements in the
laboratory, including the replacement of a “°Co source
and installation of a new remote-controlled bench. With
the installation and characterization of the new Mo x-
ray tube, the SSC-15 looks forward to seeing the publi-
cation of new CMC:s in this field.

3.2 Project 2.2.4.1 Quality Audits in Dosimetry for
Radiation Medicine

The purpose of this project is to ensure the quality of
the dosimetric chain in Member States through an inde-
pendent means of verification of the calibration of radi-
ation beams used for the treatment of cancer patients
and delivered to patients during radiotherapy. 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.

IAEA/WHO TLD Postal Dose Quality Audit Service
for External Radiotherapy

Previous SSCs have been aware of the extensive vol-
ume of requests from radiotherapy centres, which ex-
ceed the workload capacity of the existing TLD postal
service. The SSC-15 was delighted to see that the level
of organization and efficiency of the service continues
to increase (e.g. with the recent automation of the TLD
reporting system) and that additional resources for TLD
audit service have been assigned by IAEA. Figure 3
illustrates the level of the present workload.
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Figure 3: Increase in the IAEA/WHO TLD postal dose audit for
radiotherapy hospitals. The number of radiotherapy beam calibra-
tions checked per year has increased significantly since the auto-
matic TLD system was introduced in 1998. The last data bar indi-
cates the number of TLDs distributed in 2011 that are undergoing
evaluation by the Dosimetry Laboratory.
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[R2.1] In view of the improved level of organization
and efficiency of the IAEA/WHO TLD postal dose
audit service and its success, the SSC-15 encourages
the DMRP to continue the present policy of hospital
selection for the dose audit programme and to audit
up to 700 hospital beams per year for 2012 and
2013. The SSC-15 recommends that, while the na-
tional audit networks are being established, the
Agency consider maintaining the resources to han-
dle this level of workload during the 2014-2015
programme.

It is evident from Figure 4 that the present level (10%)
of hospital beam calibrations identified as outside the
+ 5% acceptance level demonstrates the continuing im-
portance of the IAEA/WHO TLD audit programme.
The DMRP is to be congratulated on the standard and
effectiveness of their follow-up of these centres, and it
must be a disappointment that 5% of the radiotherapy
centres fail to respond.
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Figure 4: Results of the IAEA/WHO TLD postal dose audits of
radiotherapy hospitals for the delivery of absorbed dose to water
under reference conditions during 1969-2011 for the TLD batch-
es Bl to B228. Data in the graph correspond to ratios of the
Agency’s determined dose (DTLD) relative to the dose stated by
the hospital (Dstat). Each point corresponds to the average of
two dosimeters. A total of 8950 beam calibrations were checked
in 1817 hospitals. Approximately 19% of the results were found
to be outside the 5% acceptance limit.

Considering the large number of TLD readings made
each year, the SSC-15 strongly recommended keeping
two TLD readers at an optimum level.

[R1.1] The SSC notes that the DMRP has two TLD
readers that are maintained for the TLD service and
whose performance is regularly monitored under the
quality system. The SSC recommends that this ro-
bust approach is continued to ensure that a second
reader is always available for the dosimetry audit
service.

Although irradiations with electrons are used in a mi-
nority of external radiotherapy treatments, such treat-
ments with electrons are more challenging than those
with photons. This is due to the strong dose gradients,
dosimeter calibration coefficient variation, TPS dose

calculations, etc. Consequently, radiotherapy using
electrons is more susceptible to mistakes.

[R3.1] Although at a lower level of priority, the
SSC-15 is pleased to see that the DMRP will run a
pilot audit for electron dosimetry in 2012-13, and
recommends that the DMRP use the outcome to de-
fine a future audit programme with consideration of
the resources needed to support this work.

IAEA Support to National Audit Networks for Radio-
therapy Dosimetry

To extend the availability of radiotherapy dosimetry
audits to as many hospitals as possible throughout the
world, the IAEA has supported the development of
methodology and the establishment of national activi-
ties in countries where existing resources allow the set-
up of national TLD-based QA audit networks for radio-
therapy dosimetry. Increasing the number of national
audit networks should enlarge the coverage worldwide
of reliable and traceable dosimetry in an efficient way.

As the complexity of radiotherapy increases worldwide,
there is an increasing need for independent audits of the
use of advanced technologies.

[R1.2] In the light of the increasing use of complex
treatment techniques, the SSC-15 recommends giv-
ing high priority in 2014-15 to the dissemination of
the expanded dosimetry audit tools (developed by
CRP E2.40.16) and to the national QA networks in
participating countries. The SSC-15 believes that
this will further the goal to improve the quality of
radiation treatment and safety of patients by ensur-
ing that medical physicists have the facility to verify
treatment plans.

[R2.2] The SSC-15 recommends that treatment
planning system (TPS) audits, implemented under
TC programmes, are continued and are extended be-
yond 3-D-CRT checks to include IMRT.

IAEA Survey of National Dosimetry Audit Networks

The IAEA has undertaken the investigation and review
of the coverage and operation of national and interna-
tional dosimetry audit programmes for radiotherapy and
the organization of a global database on this topic. The
SSC-15 was concerned to note that one-third of the ra-
diotherapy centres that responded to the initial survey
had no external audit of their radiotherapy beams. Con-
sequently, the SSC-15 was pleased to see that progress
is being made on the database regarding national audit
networks worldwide, and that this will be developed
further in the 2012-2013 cycle. It is anticipated that
criteria to evaluate performance of national audit net-
works in radiotherapy will be developed by an interna-
tional review group that will meet in 2012 and the SSC-
15 endorsed this action. The SSC-15 proposed that
once the national audit networks database is developed
it should be announced through the website and the



SSDL Newsletter so that the information it contains
will be as complete and up to date as possible.

IAEA Support to National Audits of Treatment Plan-
ning Systems

A new audit modality operated by the IAEA involves
audits of treatment planning systems (TPS). The TPS
audit reviews the dosimetry, treatment planning and
radiotherapy delivery processes in radiotherapy centres
using an ‘end-to-end’ approach.

[R1.4] The results of audits of treatment planning
systems (TPS) demonstrate clearly the challenges of
implementation and use of TPS in the Member
States. For advanced external beam RT techniques
the complexity of dose distributions is even more
pronounced. The SSC-15 notes also that the TPS da-
tabase produced by TPS audits provides valuable in-
formation to target the comprehensive QUATRO ac-
tivities. The SSC-15 recommends that the DMRP
continue with training and local workshops on TPS
audit activities as part of the TC programme to im-
prove radiotherapy delivery for 2014-2015.

Quality Assurance Team for Radiation Oncology

(QUATRO)

The principal aim of comprehensive audits using the
QUATRO proactive approach is to review and evaluate
the quality of all components of the practice of radio-
therapy, including the organization, infrastructure, clin-
ical and medical physics aspects of the radiotherapy
services, with a view to improving quality.

[R1.3] The SSC-15 is impressed by the large num-
ber of QUATRO radiotherapy audit missions in
Member States as 65 audits and three re-audits have
been organized to date. Based on the results from
the re-audits, three centres have now been recog-
nized as centres of competence. The SSC-15 rec-
ommends that to improve the implementation of ad-
vanced radiation treatment techniques in the Mem-
ber States, the DMRP continue its collaboration on
training workshops for local auditors for QUATRO
in all regions, and seek feedback on its training
methods.

The QUATRO audits and the revelations identified
have been particularly enlightening and SSC-15 would
be pleased to support a formal report on QUATRO to
the General Conference to raise awareness of this facili-
ty among Member States. This could also identify the
usefulness of regional or national QUATRO facilities,
which could then be supported efficiently by NAHU.

The information collected by QUATRO audits illus-
trates that the range of radiotherapy resources available
in different countries is very wide. The SSC-15 recog-
nized the importance of the Agency published recom-
mendations for minimum staffing and machines for
radiotherapy clinics, and encouraged the Agency to in-
clude these figures in the QUATRO report to the
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General Conference. The SSC-15 understands that an
updated document on staffing levels in radiation medi-
cine is in progress.

3.3 Project 2.2.4.2 Calibration and comparison of
national dosimetry standards

This project serves to enhance the capability of Mem-
ber States to achieve and maintain a high level of quali-
ty and consistency in the radiation measurements and
dosimetry standards used in radiotherapy, diagnostic
radiology and radiation protection that are linked to the
international measurement system in accordance with
the CIPM MRA.

The SSC-15 was pleased to note that two more coun-
tries have joined the IAEA/WHO SSDL network, as
Kazakhstan and Kenya have now become members.
The DMRP has also sent a reminder to the few SSDLs
that have not submitted annual reports since 2010 to
encourage these laboratories to remain as members.
Further action concerning follow-up needs to be identi-
fied by the DMRP in case of any non-response.

The SSC-15 noted that the dissemination of calibrations
is accelerated and enlarged through the establishment
of Regional Designated SSDLs, which can also support
IAEA training and calibration activities in the region.
This is seen as an effective way to increase the cover-
age for traceability.

[R2.4] The SCC-15 notes that there are presently
two regionally designated SSDL centres in Africa
that assist others in their region by providing local
training and reference irradiations to accelerate and
broaden the dissemination of dosimetry calibrations.
The SSC-15 recommends that the DMRP encour-
ages the establishment of further such centres, for
example in Latin America and Asia. This would also
enable some other prioritizations for the DMRP
programme.

A one week regional training course was organized at
the SSDL Algiers in 2011. The SSC-15 noted that the
course achieved a large participation as, in addition to
the local and regional participants, fellows from outside
the African region also participated in the course

[R1.5] The SSC-15 recommends that the DMRP
continue to support the SSDLs, in particular by
providing standardized training packages for SSDL
staff. Such packages should include guidance on cal-
ibration of dosimetry equipment (using IAEA proto-
cols), participation in comparisons, operating a qual-
ity system in accordance with ISO 17025 and dis-
semination of appropriate calibrations to hospitals.
The SSC-15 recommends that once finalized, the
framework for this package should be publicized in
the SSDL Newsletter.

Depending on the success of the Technical Meeting that
includes dosimetry comparisons, which was scheduled
for November 2012, the SSC-15 encouraged the DMRP
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to hold similar Technical Meetings at regular, for ex-
ample biennial, intervals to ensure that dosimetry is
being properly disseminated in the Member States. In
view of the Member States’ requests for TC projects to
support dosimetry comparisons, the SSC-15 believed
that this mechanism would benefit from promotion
through the SSDL Newsletter.

The activities for TLD monitoring of SSDLs, both at
therapy and at radiation protection level form, the solid
basis of SSDL audits. Results of TLD monitoring for
radiotherapy dosimetry show the continuum of ac-
ceptable performance of the SSDLs in this field, and for
radiation protection dosimetry the results of the last two
TLD runs were all within the acceptable limits of + 7%,
which shows the improvement in the performance of
SSDLs also in this field, as shown in Figure 5.
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Figure 5: TLD monitoring of SSDL measurements for radiation
protection dosimetry.

The SSC-15 was pleased to note that while the valuable
comparison programme for calibrations of ionization
chambers for therapy level ionization chambers is
aimed to be extended to other areas, some consideration
should be given to priorities.

[R2.3] The SSC-15 recommends that the compari-
son of calibration coefficients for ionization cham-
bers used by the SSDLs for diagnostic radiology
beams is undertaken as a higher priority than for ra-
diation protection beams as the latter are already au-
dited using TLD.

The SSC-15 was pleased to notice that the SSDL data-
base has been redesigned to help SSDLs in the request
for and follow-up of calibrations for their reference in-
struments.

The SSC-15 congratulated the DMRP on the refur-
bishment of the IAEA SSDL facilities as X ray equip-
ment has been upgraded for calibration of standards for
mammography and diagnostic radiology, and as the
new Co-60 source for calibration of radiation protection
standards and new calibration benches have been com-
missioned.

The SSC-15 was pleased to note that the DMRP has
taken part in several RMO and bilateral dosimetry
comparisons and congratulated the DMRP for the suc-
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cessful peer review, in accordance with ISO 17025.
These activities will enable the IAEA to continue to
offer reliable calibration and measurement services to
Member States and to support the SSDLs’ calibration
and measurement capabilities through reliable calibra-
tions that are linked to comparisons.

The volume of calibrations for diagnostic radiology has
increased significantly in the last two years. This is
considered to be due to increased number of available
X ray radiation qualities for diagnostic radiology in-
cluding mammography and the availability of the
DMRP X ray calibration service after renovation. The
distribution of IAEA calibrations in the various fields
since 2000 is illustrated in Figure 6, where it can be
seen that brachytherapy calibrations are also being
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Figure 6. Distribution of IAEA calibration in the various dosimetry
fields during 2000-2011.

[R1.6] The SSC-15 notes that now Co-60 high dose-
rate sources are being recommended and used with
after-loading systems, especially for cervical cancer
treatments, the DMRP should consider a pilot study
to investigate a calibration protocol for these sources
to assist the SSDLs that should be providing tracea-
bility. The SSC-15 recommends that the IAEA col-
laborate with the PSDLs through the CCRI over this
study.

[R1.7] The SSC-15 recommends that the DMRP in-
vestigate whether SSDLs are making use of the Cs-
137 well-chamber calibrations that are being provid-
ed, and if not, the SSC-15 recommends that the
DMRP cease to provide this service and that it con-
centrate future efforts on the potential Co-60 cali-
brations that are likely to be needed.

The SSC-15 noted the DMRP suggestion to implement
absorbed dose to water calibrations for Ir-192 sources
of brachytherapy. Although new absorbed dose to water
standards have been developed in the PSDLs, e.g. un-
der the European Metrology Research Programme
(EMRP) project JRP6 for brachytherapy dosimetry,
consistency has not yet been reached for these stand-
ards.

[R2.5] The SSC-15 recommends that the DMRP
continue to support the use of reference air kerma




rate for Ir-192 sources until the PSDLs reach agree-
ment on absorbed dose to water standards for these
sources.

[R3.2] The SSC-15 recommends that the DMRP in-
vestigate the need for well-type ionization chamber
calibrations of 'Ir and '*I brachytherapy sources
and, if considered necessary, studies an appropriate
way to establish such a service for the SSDL net-
work, and for hospitals without access to an SSDL.

In view of the previous work developed by DMRP on
KAP meters, including calibration and participation in
the EURAMET comparison, the SSC-15 was pleased to
note that comparisons of KAP meter calibrations are
being extended to the SSDLs of Member States through
a CRP for the development of advanced dosimetry
techniques for diagnostic and interventional radiology.

The publication of the report on the implementation of
TRS357 (Human Health Series No. 4) also supports
SSDLs in their work on establishing and improving
their calibration facilities for dosimetry of diagnostic
radiology beams.

The SSC-15 considered that 20142015 is probably too
early for the DMRP to be considering absorbed dose to
water calibrations for medium and low energy X ray
beams and that this should wait until new robust stand-
ards are disseminated by the PSDLs.

The SSC-15 considered that it would be appropriate to
start a new CRP in about 2015 to support SSDLs in the
planning and introduction of new calibration services in
terms of absorbed dose to water for brachytherapy
sources, and for medium energy and low energy X ray
beams.

3.4 Project 2.2.4.3 Quality assurance and guidelines
for medical physics in the optimization of clinical
radiation imaging

This project aims to establish and maintain high quality
medical imaging capabilities for diagnosis and related
treatment in Member States that follow appropriate
standards in hospital quality assurance and safety by
producing educational publications that guide and train.

This ongoing project demonstrates the positive contri-
bution of imaging science to the field of radiation med-
icine. The SSC-15 was pleased that several new docu-
ments have been published, e.g. Comprehensive Clini-
cal Audits of Diagnostic Radiology Practices (Human
Health Series # 4), and that others are to be published
shortly.

The SSC-15 noted the publication of Human Health
Series #4, and recognized that it should be very useful
for improving performance in the measurement and
accuracy of the specific quantities used in diagnostic
radiology.

[R1.9] The SSC-15 congratulates the DMRP on the
guidance document produced jointly with the WHO
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on digital imaging in radiology and looks forward to
its imminent publication. The SSC-15 recommends
that the DMRP support the Member States in im-
plementing the guidance through involvement with
TC projects on training materials and courses.

Following the recommendations of SSC-14, guidance
material for dosimetry in diagnostic radiology for pedi-
atric patients has been prepared.

[R2.7] The SSC-15 notes the importance of ensuring
that paediatric radiology is of a high standard and
recommends that the DMRP continue developing
work in this field.

[R2.6] The SSC-15 is encouraged to see the success
of the QA publications for SPECT and PET/CT and
recommends that a similar publication on the QA of
hybrid systems such as SPECT/CT is produced; this
would also provide continued support to the NMDI,
particularly in conjunction with a Technical Meeting
on hybrid imaging.

The SSC-15 was pleased to see the collaboration with
the NMDI as shown by the DMRP’s support of the
CRP on the early detection of breast cancer by mam-
mography, and encouraged the continuation of such
collaborations designed to ensure that both medical
physics and dosimetry are addressed in such radiation
medicine projects.

The SSC-15 supported the DMRP in the implementa-
tion of the CRP on advanced dosimetry techniques for
diagnostic and interventional radiology, noting the rel-
evance of testing different dosimetry approaches and
emerging diagnostic radiology modalities.

The SSC-15 noted that the IAEA/WHO collaboration
towards a common platform is focusing on medical im-
aging for mammography and digital imaging in general
and encouraged this continued collaboration, which
will be well supported by representation of the WHO at
future SSC meetings. This collaboration can be
strengthened by joint activities on capacity building and
by provision of technical support at regional/national
level.

The SSC-15 was pleased to see that the doctoral CRP
on imaging physics has been initiated, and supports its
approval and continuation through the next programme.

As the technology for quantitative molecular imaging
has become more mature, the techniques have migrated
from research institutions into clinical practice. In order
to ensure the best health care for people served by these
sites, it is timely to investigate the implementation of
quantitative imaging at such sites to ensure the adoption
of safe and sustainable healthcare at the highest level
achievable.

[R1.10] The SSC-15 recommends the DMRP con-
tinue its work on completing the CRP on patient
specific dosimetry through standardized quantitative
nuclear medicine imaging protocols. This work may
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have to continue through the following work pro-
grammes.

The SSC-15 encouraged the DMRP to continue with its
support for the QUAADRIL reviews, particularly
through the training of auditors for this work, noting
that three reviews have been held to date.

The SSC-15 was pleased to note the success of the
QUANUM audits and to note that a medical physicist is
always included in the audit team for nuclear medicine.
The launch of QUAADRIL audits should have a similar
success and, again, the SSC-15 believed that the pres-
ence of a medical physicist will enhance the efficacy of
the audit team.

The SSC-15 suggested that the DMRP collaborations in
radiation medicine over the IAEA-ICTP courses be
continued while there is still the need for formal train-
ing in Member States. This should ensure that a maxi-
mum number of participants is reached by training the
trainers, the SSC-15 noted that there are nearly 9000
medical physicists working in radiotherapy alone, as
indicated in the DIRAC database. A useful follow-up to
the DIRAC would be to identify, together with the
IOMP, what training the medical physicists have re-
ceived to enable them to practise.

The SSC-15 was also pleased to see the involvement of
the DMRP in the IAEA-lead revision of the Interna-
tional Basic Safety Standards.

[R1.8] The SSC-15 notes the growing importance of
diagnostic radiology doses from high technology
equipment and the general lack of quality control
programmes. The SCC-15 recommends giving high
priority to the dissemination of dosimetry methodol-
ogies and quality assurance programmes in the
Member States, backed up by the need to have med-
ical physicists for this work to ensure the safety of
patients.

3.5 Project 2.2.4.4 Quality assurance and develop-
ments in radiotherapy and therapeutic nuclear med-
icine

The objective of this project is to enhance the capability
of Member States to develop new techniques, method-
ologies and training materials for dose auditing and
quality assurance in medical physics for radiation
treatment, including nuclear medicine therapy.

Development of guidelines for improving quality in
radiotherapy
In view of the importance given by Member States to

having Agency guidelines, the SSC-15 made some rec-
ommendations and comments regarding this project.

[R2.8] As a continuation of the series of guidelines
in radiotherapy technology QA, the SSC-15 recom-
mends development of procedures for acceptance
testing, commissioning and QA for advanced tech-
nology, such as MLC, IMRT and EPIDS.
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[R2.9] The SSC-15 recommends that a guidance
document be developed for quality control of imag-
ing devices used for image guided radiation therapy,
followed by a CRP on the characterization and do-
simetry of image-guided procedures.

The SSC-15 recognizes the important collaborations
between the DMRP and the ARBR, particularly in fi-
nalizing the staffing guidelines in radiation medicine,
and encourages further collaborative work in the devel-
opment of guidelines for adaptive radiotherapy.

Directory of radiotherapy centres (DIRAC)

Considerable work has gone into researching data
sources for the DIRAC, and this now covers 7609 radi-
otherapy centres in 141 countries. The SSC-15 ap-
plauded the DMRP for the excellent work in further
updating of the IAEA/WHO DIRAC database and en-
couraged the continuation of this work to keep the
DIRAC up to date as it becomes increasingly widely
known and used. Indeed, the Global Health Observato-
ry is using this data to complete Member States’ infor-
mation for the World Health Statistics.

The SSC-15 was pleased to note that the DMRP is
planning to collaborate with the NSRW to identify a
risk/benefit analysis of the age (from the IAEA/WHO
DIRAC) and quality (from audits) of radiotherapy
equipment installed worldwide, and encouraged WHO
involvement in this work.

Small field dosimetry

[R1.11] The SSC-15 recommends that the IAEA re-
port on static small field dosimetry should be tested
and the results from these tests should be used as in-
put to any future revision of the Dosimetry Code of
Practice, TRS 398. Furthermore, the SSC-15 rec-
ommends that the DMRP start a CRP to develop
methodology for non-static small field delivery in
radiotherapy.

Medical physics support for nuclear medicine

[R1.12] The SSC-15 endorses the programme of work
on internal dosimetry for therapeutic nuclear medicine
and recommends the harmonization of protocols inter-
nationally, with the emphasis on uncertainty analysis
and the dissemination of methodology through educa-
tion and training materials. The gamma-camera facility
at Seibersdorf should continue to be used for such train-
ing purposes. Collaboration with the EANM and the
MIRD Committee on this topic would obviously be
beneficial.

The SSC-15 considered that the DMRP needs to moni-
tor new technical developments in radiation dosimetry
as applied to radiation medicine so as to be prepared for
future needs of Member States.




4. SSC-15 RECOMMENDATIONS

AND SUGGESTIONS
(sorted by priority category)

Recommendations

High Priority

4.1.

4.2.

4.3.

4.4.

4.5.

The SSC-15 notes that the DMRP has two TLD
readers that are maintained for the TLD service
and whose performance is regularly monitored
under the quality system. The SSC recommends
that this robust approach is continued to ensure
that a second reader is always available for the
dosimetry audit service. [R1.1]

In the light of the increasing use of complex
treatment techniques, the SSC-15 recommends
giving high priority in 2014—15 to the dissemina-
tion of the expanded dosimetry audit tools (de-
veloped by CRP E2.40.16) and to the national
QA networks in participating countries. The
SSC-15 believes that this will further the goal to
improve the quality of radiation treatment and
safety of patients by ensuring that medical physi-
cists have the facility to verify treatment plans.
[R1.2]

The SSC-15 is impressed by the large number of
QUATRO radiotherapy audit missions in Mem-
ber States as 65 audits and three re-audits have
been organized to date. Based on the results from
the re-audits, three centres have now been recog-
nized as centres of competence. The SSC-15 rec-
ommends that to improve the implementation of
advanced radiation treatment techniques in the
Member States, the DMRP continue its collabo-
ration on training workshops for local auditors
for QUATRO in all regions, and seek feedback
on its training methods. [R1.3]

The results of audits of treatment planning sys-
tems (TPS) demonstrate clearly the challenges of
implementation and use of TPS in the Member
States. For advanced external beam RT tech-
niques the complexity of dose distributions is
even more pronounced. The SSC-15 notes also
that the TPS database produced by TPS audits
provides valuable information to target the com-
prehensive QUATRO activities. The SSC-15
recommends that the DMRP continue with train-
ing and local workshops on TPS audit activities
as part of the TC programme to improve radio-
therapy delivery for 2014-2015. [R1.4]

The SSC-15 recommends that the DMRP contin-
ue to support the SSDLs, in particular by provid-
ing standardized training packages for SSDL
staff. Such packages should include guidance on
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4.6.

4.7.

4.8.

4.9.

4.10.

4.11.
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calibration of dosimetry equipment (using I[AEA
protocols), participation in comparisons, operat-
ing a quality system in accordance with ISO
17025 and dissemination of appropriate calibra-
tions to hospitals. The SSC-15 recommends that
once finalized, the framework for this package
should be publicized in the SSDL Newsletter.
[R1.5]

The SSC-15 notes that now Co-60 high dose-rate
sources are being recommended and used with
after-loading systems, especially for cervical
cancer treatments, the DMRP should consider a
pilot study to investigate a calibration protocol
for these sources to assist the SSDLs that should
be providing traceability. The SSC-15 recom-
mends that the IAEA collaborate with the PSDLs
through the CCRI over this study. [R1.6]

The SSC-15 recommends that the DMRP inves-
tigate whether SSDLs are making use of the Cs-
137 well-chamber calibrations that are being
provided, and if not, the SSC-15 recommends
that the DMRP cease to provide this service and
that it concentrate future efforts on the potential
Co0-60 calibrations that are likely to be needed.
[R1.7]

The SSC-15 notes the growing importance of
diagnostic radiology doses from high technology
equipment and the general lack of quality control
programmes. The
SCC-15 recommends giving high priority to the
dissemination of dosimetry methodologies and
quality assurance programmes in the Member
States, backed up by the need to have medical
physicists for this work to ensure the safety of
patients [R1.8].

The SSC-15 congratulates the DMRP on the
guidance document produced jointly with the
WHO on digital imaging in radiology and looks
forward to its imminent publication. The SSC-15
recommends that the DMRP supports the Mem-
ber States in implementing the guidance through
involvement with TC projects on training materi-
als and courses.[1.9]

The SSC-15 recommends the DMRP continue its
work on completing the CRP on patient specific
dosimetry through standardized quantitative nu-
clear medicine imaging protocols. This work will
probably have to continue through the following
work programmes. [R1.10]

The SSC-15 recommends that the IAEA report
on static small field dosimetry should be tested
and the results from these tests should be used as
input to any future revision of the Dosimetry
Code of Practice, TRS 398. Furthermore, the
SSC-15 recommends that the DMRP start a CRP
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4.12.

to develop methodology for non-static small field
delivery in radiotherapy. [R1.11]

The SSC-15 endorses the programme of work on
internal dosimetry for therapeutic nuclear medi-
cine and recommends the harmonization of pro-
tocols internationally, with the emphasis on un-
certainty analysis and the dissemination of meth-
odology through education and training materi-
als. The gamma-camera facility at Seibersdorf
should continue to be used for such training pur-
poses. Collaboration with the EANM and the
MIRD Committee on this topic would obviously
be beneficial. [R1.12]

Medium Priority

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

In view of the improved level of organization
and efficiency of the IAEA/WHO TLD postal
dose audit service and its success, the SSC-15
encourages the DMRP to continue the present
policy of hospital selection for the dose audit
programme and to audit up to 700 hospital beams
per year for 2012 and 2013. The SSC-15 recom-
mends that, while the national audit networks are
being established, the Agency consider maintain-
ing the resources to handle this level of workload
during the 2014-2015 programme. [R2.1]

The SSC-15 further recommends that treatment
planning system (TPS) audits, implemented un-
der TC programmes, are continued and are ex-
tended beyond 3-D-CRT checks to include
IMRT. [R2.2]

The SSC-15 recommends that the comparison of
calibration coefficients for ionization chambers
used by the SSDLs for diagnostic radiology
beams is undertaken as a higher priority than for
radiation protection beams as the latter are al-
ready audited using TLD. [R2.3]

The SCC-15 notes that there are presently two
regionally designated SSDL centres in Africa
that assist others in their region by providing lo-
cal training and reference irradiations to acceler-
ate and broaden the dissemination of dosimetry
calibrations. The SSC-15 recommends that the
DMRP encourages the establishment of further
such centres, for example in Latin America and
Asia. This would also enable some other prioriti-
zations for the DMRP programme.[R2.4]

The SSC-15 recommends that the DMRP contin-
ue to support the use of reference air kerma rate
for Ir-192 sources until the PSDLs reach agree-
ment on absorbed dose to water standards for
these sources. [R2.5]

The SSC-15 is encouraged to see the success of
the QA publications for SPECT and PET/CT and
recommends that a similar publication on the QA
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4.19.

4.20.

4.21.

of hybrid systems such as SPECT/CT is pro-
duced; this would also provide continued support
to the NMDI, particularly in conjunction with a
Technical Meeting on hybrid imaging. [R2.6]

The SSC-15 notes the importance of ensuring
that paediatric radiology is of a high standard and
recommends that the DMRP continue developing
work in this field. [R2.7]

As a continuation of the series of guidelines in
radiotherapy technology QA, the SSC-15 rec-
ommends development of procedures for ac-
ceptance testing, commissioning and QA for ad-
vanced technology, such as MLC, IMRT and
EPIDS. [R2.8]

The SSC-15 recommends that a guidance docu-
ment be developed for quality control of imaging
devices used for image guided radiation therapy,
followed by a CRP on the characterization and
dosimetry of image-guided procedures. [R2.9]

Lower Priority

4.22

4.23.

. The SSC-15 is pleased to see that the DMRP will

run a pilot audit for electron dosimetry in 2012—
13, and recommends that the DMRP use the out-
come to define a future audit programme with
consideration of the resources needed to support
this work. [R3.1]

The SSC-15 recommends that the DMRP inves-
tigate the need for well-type ionization chamber
calibrations of 'Ir and '®I brachytherapy
sources and, if considered necessary, studies an
appropriate way to establish such a service for
the SSDL network, and for hospitals without ac-
cess to an SSDL. [R3.2]

5. SCC-15 COMMENTS

5.1

General

The SSC-15 is pleased to see the considerable in-
volvement of the DMRP in TC projects, and notes
that the DMRP has received increased resources to
cope with the present dynamic of TC projects. If
this dynamic remains at the present level of nearly
30% of the whole programme for projects in Hu-
man Health, the SSC-15 feels that the Agency
should ensure that appropriate resources be made
available to support the TC projects.

The SSC-15 notes the present interest in the as-
sessment of the equivalent dose to the lens of the
eye, stemming from the more stringent require-
ments in the revised BSS in terms of annual dose
limits for workers, and suggests that the DMRP
collaborate with the NSRW as appropriate,



5.2

5.3

presuming that the necessary funding is made
available.

The SSC-15 notes that the DMRP is presently
housing an old neutron source belonging to the
NSRW and that it may be advisable to consider re-
cycling this source. If the NSRW wishes to use a
neutron dosimetry service, the SSC-15 considers
that the DMRP could provide assistance in identi-
fying an appropriate service.

Project 2.2.4.1 Quality audits in Radiation
Medicine

The information collected by QUATRO audits
illustrates that the range of radiotherapy resources
available in different countries is very wide. The
SSC-15 recognizes the importance of the Agency-
published recommendations for minimum staffing
and machines for radiotherapy clinics and encour-
ages the Agency to include these figures in the
QUATRO report to the General Conference. The
SSC-15 understands that an updated document on
staffing levels in radiation medicine is in progress.

The SSC-15 proposes that, once the national audit
networks database is developed, this be announced
through the website and the SSDL Newsletter so
that the information the database contains will be
as complete and up to date as possible.

Project 2.2.4.2 Calibration and comparison of
national dosimetry standards

The SSC-15 considers that 20142015 is probably
too early for the DMRP to be considering absorbed
dose to water calibrations for medium and low-
energy X ray beams and that this should wait until
new robust standards are disseminated by the
PSDLs.

The SSC-15 considers that it would be appropriate
to start a new CRP in about 2015 to support
SSDLs in the planning and introduction of new
calibration services in terms of absorbed dose to
water for brachytherapy sources, and for medium-
energy and low-energy X ray beams.

Depending on the success of the Technical Meet-
ing that includes dosimetry comparisons, sched-
uled for November 2012, the SSC-15 encourages
the DMRP to hold similar Technical Meetings at
regular, for example biennial, intervals to ensure
that dosimetry is being properly disseminated in
the Member States.

In view of the Member States’ requests for TC
projects to support dosimetry comparisons, the
SSC-15 believes that this mechanism would bene-
fit from promotion through the SSDL Newsletter.
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Project 2.2.4.3 Quality assurance and guidelines
for Medical Physics in the optimization of clini-
cal radiation imaging

The SSC-15 notes that the JAEA/WHO collabora-
tion towards a common platform is focusing on
medical imaging for mammography and digital
imaging in general and encourages this continued
collaboration, which will be well supported by rep-
resentation of the WHO at future SSC meetings.
This collaboration can be strengthened through
joint activities on capacity building and provision
of technical support at regional/national level.

The SSC-15 encourages the DMRP to continue
with its support for the QUAADRIL reviews, par-
ticularly through the training of auditors for this
work,

noting that three reviews have been held to date.

The SSC-15 is pleased to see the collaboration
with the NMDI as shown by the support of the
DMREP for the CRP on the early detection of breast
cancer by mammography, and encourages the con-
tinuation of such collaboration to ensure that both
medical physics and dosimetry are addressed in
such radiation medicine projects.

The SSC-15 encourages the continuation of the
close collaboration of the DMRP with the Radia-
tion Safety and Monitoring Section, particularly
for the support of the International Action Plan for
the Radiological Protection of Patients.

The SSC-15 suggests that the DMRP collabora-
tions in radiation medicine over the IAEA-ICTP
courses be continued while there is still need for
formal training in Member States. This should en-
sure that a maximum number of participants is
reached by training the trainers, noting that there
are nearly 9000 medical physicists working in ra-
diotherapy alone, as indicated in the DIRAC data-
base. A useful follow-up to the DIRAC would be
to identify, in collaboration with the IOMP, what
training the medical physicists have received to
enable them to practise.

The SSC-15 is pleased to note the success of the
QUANUM audits in nuclear medicine and that a
medical physicist is always included in the audit
team. The QUAADRIL audits should have a simi-
lar success, and again, the SSC-15 believes that the
presence of a medical physicist will enhance the
efficacy of the audit team.

Project 2.2.4.4 Quality assurance and develop-
ments in radiotherapy and therapeutic nuclear
medicine

The SSC-15 applauds the DMRP for the excellent
work in further updating the IAEA/WHO DIRAC
database and encourages the continuation of this
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work to keep the DIRAC up to date as it is becom-
ing more widely known and used. Indeed, the
Global Health Observatory is using this data to
complete Member States’ information for the
World Health Statistics.

The SSC-15 recognizes the important collabora-
tions between the DMRP and the ARBR, particu-
larly in finalizing the staffing guidelines in radia-
tion medicine, and encourages further collabora-
tive work in the development of guidelines for
adaptive radiotherapy.
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The SSC-15 feels that the DMRP needs to monitor
new technical developments in radiation dosimetry
as applied to radiation medicine so as to be pre-
pared for future needs of Member States.

The SSC-15 is pleased to note that the DMRP is
planning to collaborate with the NSRW to identify
a risk/benefit analysis of the age (from the
IAEA/WHO DIRAC) and quality (from audits) of
radiotherapy equipment installed worldwide, and
encourages WHO involvement in this work.
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Acronyms used in the SSC-15 Report

3-D 3-dimensional

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 Protec-

tion against lonizing Radiation and for the Safety of Radiation Sources”, Agency

publication No. 115 in the Safety Series)

CIPM International Committee of Weights and Measures (BIPM)
CM Consultants’ meeting of the Agency

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

ESR Electron spin resonance

ESTRO European Society for Therapeutic Radiology and Oncology
EURAMET European Association of National Metrology Institutes

HDR High dose rate

IAEA International Atomic Energy Agency

ICRU International Commission on Radiation Units and Measurements
IDAS International Dose Assurance Service

IEC International Electrotechnical Commission

ILO International Labour Office

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

MPIT Medical Physics Investigation Team of the Agency

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

NIST National Institute of Standards and Technology (USA)
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NMS
OECD
010S
PACT
PET/CT
PSDL

QA

QMS

QS
QUADDRIL
QUANUM

QUATRO
RMO
SSC
SSDL
TC

TL

TLD
TPS

TRS
UNSCEAR
WHO

Nuclear Medicine Subprogramme

Organisation for Economic Cooperation and Development
Office of Internal Oversight Services of the Agency
Programme of Action for Cancer Therapy of the Agency
Positron Emission Tomography/Computed Tomography
Primary Standards Dosimetry Laboratory

Quality assurance

Quality management system

Quality system

Quality Assurance Audit for Diagnostic Radiology Improvement and Learning

Quality Management Audits in Nuclear Medicine Practice

Quality Assurance Team for Radiation Oncology

Regional Metrology Organization

SSDL Scientific Committee

Secondary Standards Dosimetry Laboratory

Department of Technical Cooperation of the Agency
Thermoluminescent, or thermoluminescence

Thermoluminescent dosimeter, or thermoluminescence dosimetry
Treatment Planning System

Technical Reports Series (an Agency publication series)

United Nations Scientific Committee on the Effects of Atomic Radiation

World Health Organization
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Quality Assurance Programme for Computed
Tomography: Diagnostic and Therapy
Applications

No. 19

Quality Assurance
Programme for Computed
Tomography: Diagnostic
and Therapy Applications

International Atomic Energy Agency

The new publication on “Quality Assurance Programme
for Computed Tomography: Diagnostic and Therapy
Applications” (JAEA Human Health Series 19) is now
available.

The application of radiation in the diagnosis and treat-
ment of disease is an important component of the work
of the TAEA. In the area of diagnostic radiology, this
work is currently focused on quality assurance (QA)
methods to promote the effective use of radiation for a
diagnostic outcome through achieving and maintaining
appropriate image quality, and on dose determination to
allow the monitoring and reduction of dose to the pa-
tient.

The role of computed tomography (CT) in modern med-
icine is well established as a means of diagnosis and
also as an essential precursor to radiation therapy treat-
ment. The clinical relevance of the technology and the
recent rapid technological developments have brought
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about extensive increases in the use of this diagnostic
tool generally, and in an increasing number of Member
States. The complexity of this technology continues to
increase, as does its potential to deliver substantial dos-
es to patients. Consequently, the need for QA to acquire
the maximum clinical information at acceptable radia-
tion dose levels is critical. The current publication is
unique in that it contains advice applicable to both di-
agnostic and therapeutic applications of CT, in recogni-
tion of the fact that the use of a CT scanner for both
diagnostic and therapeutic applications may be common
in many facilities.

This publication has been compiled in the light of exist-
ing publications on Quality Assurance, Acceptance
Testing and Quality Control for CT. It has incorporated
the principal components of the existing programmes in
a harmonized manner to create a useful handbook for
the broad range of Member States. It has been devel-
oped with the philosophy that CT imaging must be of
the highest quality in order to fulfil the diagnostic tasks
expected of it. This publication addresses topics such as
the special requirements for scanners used for radio-
therapy treatment planning and how to ensure adequate
performance in shared diagnostic and radiotherapy
scanner utilization and in radiotherapy-only use. In
some areas, resources, both technological and human,
are limited, and therefore this publication was devel-
oped with the concept of practical application in mind.

Measurement of dose in standard CTDI PMMA body phantom.

The following chapters are included in the document,
along with appendices that describe the required
equipment, special tests for radiotherapy applications,
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as well as a Visual Inspection and Programme Review
Check List.

1.

e A A e

Introduction

CT Technology

Performance Requirements in CT
Considerations for the Selection of a CT Unit
Basic Principles of Quality Assurance in CT
Optimization of Clinical Practice

Outline of Performance Tests

Radiographer’s Tests
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9. Medical Physicist’s Tests
10. Additional Tests for Radiotherapy

The publication is available in the official [AEA
website, at:

http://www-pub.iaea.org/books/IAEABooks/
8751/Quality-Assurance-Programme-for-Computed-

Tomography-Diagnostic-and-Therapy-Applications
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Development of an International Database for
Dosimetry Audit Networks for Radiotherapy

Report of a consultants’ meeting

IAEA, Vienna
23-27 April 2012

Consultants: David Followill (Radiological Physics
Center, Houston, USA), Coen Hurkmans (Catharina
Hospital, Eindhoven, The Netherlands), To-
mas Kron (Peter McCallum Cancer Centre, Melbourne,
Australia), Tommy Knoos (Lund University Hospital,
Lund, Sweden)

Scientific Secretary: Joanna Izewska, DMRP, IAEA

In 2009, the JAEA undertook a task to collect infor-
mation on the access of radiation therapy centres in the
various countries in the world to an independent do-
simetry audit of their clinical beams used for cancer
treatment. To this end, the IAEA conducted two sur-
veys of various national dosimetry audit networks in
2010 and 2011 using a “Dosimetry Audit Network for
Radiotherapy Questionnaire” that was designed in an
IAEA consultants’ meeting in 2009. Responses were
received from 53 different audit networks in 45 coun-
tries, from which data regarding their scope of activi-
ties, methodologies and range of audit coverage were
compiled. As a next step, the development of a com-
prehensive international database for dosimetry audit
networks for radiotherapy is underway. This database
can be used to provide information to international
medical physics community on the availability of do-
simetry audits in radiotherapy and on the status of audit
activities in the different countries and world regions.
At the same time, the information on the participation
in audits will be available to clinical trial organizations
so that radiotherapy centres that are audited nationally
and pass the national criteria are recognized as being
competent to participate in international clinical trials
as part of a global harmonization of clinical trial QA
activities.

From 23 to 27 April 2012, a consultants’ meeting was
held at the IAEA Headquarters that defined the frame-
work for organizing the Dosimetry Audit Networks
(DAN) database. Furthermore, a system for interna-
tional recognition of operations of dosimetry audit net-
works for radiation therapy was discussed.
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The consultants proposed the structure, content and
operation of the DAN database that will be used to
store data gathered from dosimetry audit networks. The
DAN database will be located and maintained at the
IAEA. The data from the IAEA 2010 and 2011 surveys
will be used to initially populate the database. The
IAEA will also be responsible for ensuring the integrity
and accuracy of data. Information from the audit net-
works will be obtained on a periodic basis by means of
the “Dosimetry Audit Networks for Radiotherapy
Questionnaire” to update the database.

The structure of the database will be such that it is
based on key dosimetry auditing network data tables.
For each unique DAN identified, four primary data
tables will be included. These are: DAN general in-
formation data set, scope of activities, institu-
tions/machines/beams audited, and the details of the
DAN Quality Management System (QMS). The gen-
eral information data set will include the dosimetry
audit network administrative data and operations,
scope of work, geographical area of the audit coverage
and rationale for establishing the auditing programme,
as well as other relevant points. Within the scope of
DAN activities there will exist data tables that distin-
guish between remote and on-site audits. Within each
of these types of audits, data tables will exist for refer-
ence and non-reference conditions including the levels
of audit, for example, the check of a few beam pa-
rameters or the ‘end-to-end’ audit using anthropo-
morphic and semi-anthropomorphic phantoms. Lists of
radiotherapy centres, machines and beams audited in-
cluding the audit type and date will be added, but no
audit results will be included in the DAN database due
to their confidential nature. Transfers of dosimetry
audit results to third parties are normally made by the
audit participants or upon the request of the partici-
pants to the auditing organization. The DAN database
will also contain information on the DAN QMS, in-
cluding accreditations, certifications, peer reviews,
records of inter-laboratory comparisons, traceability
and uncertainty of audit results.
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Access to the DAN database general information will
be publicly available, whereas detailed information can
be accessed by authorized users only. User groups will
be defined and user rights and passwords will be de-
termined to ensure the secure access and use of the da-
tabase.

In addition to the DAN database, the introduction of a
system for international recognition of operations of
dosimetry audit networks was discussed and consid-
ered to be advantageous for comparing the auditing
work between the various countries and regions, and to
ensure that the national networks consistently operate
at internationally accepted standards and levels. To this
end, guidelines were drafted for the review of DAN
activities as a prerequisite for recognition as being able
to perform audits and report results at an international-
ly acceptable level. An international committee called
the DAN International Recognition Group (DAN IRG)
will be established and hosted by the IAEA. This group
will define a specific set of criteria to evaluate the per-
formance of national audit networks in radiotherapy.
DAN IRG will be comprised of five international ex-
perts in quality audit methodology, radiation therapy
dosimetry, medical physics and clinical trials QA sup-
ported by the IAEA Scientific Secretary.
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The DAN IRG will review the documentation provided
by individual DANs aspiring to be acknowledged as
internationally recognized auditing organizations. The
reviewed results of the DAN IRG will be recorded in
the DAN database. If considered necessary, the DAN
IRG may suggest that review visits by ‘peers’ be un-
dertaken, in order that the DAN may demonstrate con-
fidence and capability in their claimed audit activities.
DAN IRG will provide feedback to the DAN with re-
spect to the review results and any recommendations
arising from it.

The DAN IRG will ensure that the DAN database will
be used to provide information to international trial
organizations in order to facilitate the participation in
clinical trials of those radiotherapy centres that passed
a national audit by an internationally recognized DAN.

In addition, DAN IRG will assess the regional cover-
age of DAN services and will provide feedback to the
radiation therapy community regarding the activities of
DAN:Ss. It will also review feedback from clinical trial
organizations, professional organizations, DANs and
SSDLs, and will promote the recognition of DANs as a
tool for quality improvement in radiation therapy.
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An IAEA Survey of Dosimetry Audit Networks for
Radiotherapy

Paulina Grochowska, Joanna lzewska, IAEA

A survey

In 2010, the IAEA undertook a task to investigate and
review the coverage and operations of national and in-
ternational dosimetry audit programmes for radiothera-
py. The aim was to organize the global database de-
scribing the activities of dosimetry audit networks in
radiotherapy.

A dosimetry audit questionnaire has been designed at an
IAEA consultants’ meeting held in 2010 for organiza-
tions conducting various levels of dosimetry audits for
radiotherapy. Using this questionnaire, a survey was
conducted for the first time in 2010 and repeated in
2011. Request for information on different aspects of
the dosimetry audit was included, such as the audit
framework and resources, its coverage and scope, the
dosimetry system used and the modes of audit opera-
tion, i.e. remotely and through on-site visits. The IJAEA

questionnaire was sent to over 80 organizations, mem-
bers of the TAEA/WHO Network of Secondary Stand-
ards Dosimetry Laboratories (SSDLs) and other organi-
zations known for having operated dosimetry audits for
radiotherapy in their countries or internationally.

Survey results and discussion

In response to the IAEA survey, 53 organizations in 45
countries confirmed that they operate dosimetry audit
services for radiotherapy. Mostly, audits are conducted
nationally, however there are five organizations offer-
ing audits abroad, with two of them operating in various
parts of the world and three of them at the regional lev-
el, auditing radiotherapy centres in neighbouring coun-
tries. Figure 1 presents the distribution of dosimetry
audit services in the world.

Participants in the National Z)osimetry Workshop, ISP/INC, Santiago de Chile, Chile
September 28"-October 2™, 2011.

Country operating national audit |:| Country participating in the IAEA/WHO TLD postal
dose audit service

Country operating national audit and
participating in the IAEA/WHO TLD
postal dose audit service

Country not participating in audits or no
radiotherapy

Country with access to an international audit
programme other than IAEA/WHO

i

Figure 1: Dosimetry audit services in the world.
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The audit coverage varied from a few radiotherapy cen-
tres audited per year to almost 2000 centres, with eight
organizations auditing more than 100 different radio-
therapy centres each. The two largest audits coverages,
auditing almost 2000 centres each, are by the
IAEA/WHO [1] and the Radiological Physics Center in

Houston, USA [2]. Audits are mostly operated within
the framework of national quality assurance (QA) pro-
grammes, yet they often serve other purposes such as
licensing, credentialing, accreditation or state inspection
(Figure 2).

B Licensing

mQOA

| Credentialing

M State Inspection

B Accreditation

Other

Figure 2: Purpose of organizing a dosimetry audit in radiotherapy

The framework of operation of an auditing network dif-
fers by country. Several auditing organizations operate
under the auspices of the ministry of health (19 of 53),
the regulatory body (18 of 53) or professional societies
(12 of 53), but most are linked to the dosimetry stand-
ards laboratories in their countries (33 of 53). Some
organizations operate under the umbrella of more than
one governmental agency, for example the ministry of
health and the regulatory body, and are also supported
by professional societies. Others operate within the
framework of regulatory systems and are linked to or
located in SSDLs. In some cases, audits are organized
as part of clinical trial programmes and the auditing
organizations are associated with the relevant clinical
trial groups. There are 5 audit networks that provide
services for institutions involved in clinical trials.

Participation in audits is voluntary for a radiotherapy
centre in 29 countries and is mandatory in 16 countries.
Usually, the cost of audit is covered by the auditing or-
ganization or by a governmental agency; however, in 12
countries radiotherapy centres must cover the costs
themselves.

Most auditing organizations report that they have a
quality management system, half of them following
ISO/IEC 17025 or 9001 standards [3]. Almost all or-
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ganizations take part in inter-laboratory comparisons
between the various audit programmes to verify the
quality of the operation of the dosimetry systems used
in audits. Such comparisons are typically performed on
an annual basis. Some organizations, however, partici-
pate in inter-laboratory comparisons with a frequency
of 2-3 years.

On most occasions, radiotherapy centres are offered an
audit regularly, every 1-2 years, with the frequency
depending on the local arrangements. For various rea-
sons, some auditing organizations run audits less fre-
quently, and a few by request only.

As shown in Figure 3, most auditing organizations fo-
cus their audit on the dose delivery using high energy
photon and electron beams, i.e. 34 of 53 organizations
offer the audit for Co-60 beams and 44 organizations
for X rays; of these 23 also perform audits of electron
beams. Some organizations extend the audit scope to
orthovoltage X rays (15 institutions), brachytherapy (13
institutions) and radiosurgery (7 institutions). Eight or-
ganizations offer the audit of tomotherapy beams, and
there is one organization that audits the beam dosimetry
of proton facilities and one that operates audits for do-
simetry of boron neutron capture therapy.
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Scope of audit

Figure 3: Scope of audit networks.

All organizations offer the basic dosimetry audit in the
reference conditions. Audits are also conducted for
non-reference conditions; many organizations check the
output for the asymmetrical, wedged, oblique, multileaf
collimator (MLC) shaped and large open fields. Pro-
files for open and wedged fields as well as percent
depth doses are a part of the audit. There are also tests
including the MLC transmission and leaf gap dosime-
try. Dosimeter irradiations are typically done in water
phantoms but solid phantoms are also in use. Some au-
dits are focused on Treatment Planning System (TPS)
calculations for complex beam geometries as 3-D con-
formal techniques or intensity modulated radiotherapy
(IMRT). Such audits are performed using semi-
anthropomorphic and anthropomorphic phantoms. For
electron beams the audits include: dose measurement at
dimax and Rsp, beam output factors for different applica-
tors, extended distance factors, profile measurements
(flatness and symmetry) and percentage depth doses.

For remote audits, passive detectors are used, i.e. the
most common dosimetry system is based on thermolu-
minescent dosimeters (TLD), but also films, optically
stimulated luminescence dosimeters (OSLD), alanine
and radiophotoluminescence dosimeters (RPLD) are
used. On-site audits typically use ionization chambers,
but passive detectors are also included in such pro-
grammes and are irradiated on-site. Occasionally, ioni-
zation chambers are sent to audited centres. Overall,
most clinical beams (85%) are checked through remote
audits.

The summary of information received from 53 auditing
organizations helped the IAEA to estimate the number
of radiotherapy centres with access to dosimetry audits
globally. Figure 4 shows the percentage of radiation
therapy centres participating in dosimetry audits oper-
ated by the national audit networks and the
IAEA/WHO TLD postal dose audit service in the dif-
ferent world regions. Globally, approximately 2/3
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(67%) of radiotherapy centres registered in the IAEA
Directory of Radiotherapy Centres (DIRAC) [4] have
received some level of the dosimetry audit.

The South East Asia region represents the highest level
of audit coverage with 96% centres participating in do-
simetry audits, which exceeds the world average of
67% significantly. There are over 350 audit participants
out of 360 centres operating in the region. They are lo-
cated in the following countries: Bangladesh, India,
Indonesia, Mongolia, Myanmar, Nepal, Sri Lanka and
Thailand. There are two audit networks active in South
East Asia, one in India and one in Thailand. The Bha-
bha Atomic Research Centre (BARC) provides audits
to 278 centres throughout India and also to 10 centres
in neighbouring countries. BARC plays an important
role in the provision of audits to the region, as 80% of
radiotherapy centres in South East Asia are located in
India. The IAEA/WHO supports the national audits in
India by providing additional TLDs to BARC for the
Indian centres; in the last 10 years more than 100 cen-
tres received TLDs from the IAEA Dosimetry Labora-
tory. The IAEA/WHO also provides audits to other
countries in the region, to 50 of 76 centres in total.

In South America and the Caribbean, 94% centres (578
out of 615) have participated in dosimetry audits, which
is also substantially higher than the world average.
There are four national organizations in this region,
located in Argentina, Brazil, Cuba and Ecuador, per-
forming audits for the majority of centres within their
countries. In total, they provide audit coverage for more
than 50% of centres in South America. The Brazilian
National Cancer Institute, INCA [5], offers their ser-
vices not only in Brazil, but also in neighboring coun-
tries. The audits for the remaining centres in the South
America region (250 centres) are available mostly
through the IAEA in co-operation with the Pan-
American Health Organization (PAHO).
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In the Eastern Mediterranean region, the percentage of
audited centres is also higher (88%) than the world av-
erage. There are approximately 160 centres located in
Cyprus, Egypt, Islamic Republic of Iran, Iraq, Israel,
Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Pa-
kistan, Qatar, Saudi Arabia, Sudan, Syria, Tunisia,
United Arab Emirates and Yemen. Around half of the
centres in the Eastern Mediterranean region have been
audited by the IAEA/WHO. There are also six national
organizations performing audits for around 70 centers.
Two of them (the Pakistan Institute of Nuclear Science
and Technology, and the Atomic Energy Organization
of Islamic Republic of Iran) are particularly active in
the area of dosimetry audits for radiotherapy.

In Africa', the percentage of radiotherapy centres par-
ticipating in the dosimetry audits is 74%, with most
audits performed by the IAEA/WHO TLD postal dose
audit service. In total, 46 out of 74 centres have partici-
pated in the audits. Two national audit networks exist
in Algeria [6] and Tanzania, but the scope of their ac-
tivities is very limited and their effect on the overall
auditing statistics is minor. They provide dosimetry
audits to less than 10 centres in total. In general, Africa
has a low number of radiotherapy facilities per country,
in particular in its central part, therefore the infrastruc-
ture for establishing national auditing organizations is
generally not adequate and the motivation for setting up
national auditing systems is low. Efforts are being
made to initiate a national audit network for radiothera-
py in South Africa, where both the national expertise
exists and infrastructure is available. So far, however,
South African radiotherapy centres have been using the
services of the TAEA/WHO.

In Europe, almost 1100 out of over 1500 centres (73%)
have participated in dosimetry audits for radiotherapy.
There are twice as many centres in Western Europe as
in Eastern Europe. The majority of audits in Western
Europe are done by the national organizations of Bel-
gium, Finland, Germany, the Netherlands, Norway,
Portugal, Switzerland and United Kingdom, for around
640 centres in total. These are complemented by the
Equal-ESTRO laboratory which performs audits for
approximately 200 centres including those for French

! In accordance with the WHO definition of the world regions
some North African countries are included in the Eastern
Mediterranean region. These are Egypt, Libya, Morocco, Su-
dan and Tunisia.
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centers and for some centres outside France. In Eastern
Europe, a comparable number of audits are carried out
by the IAEA/WHO and national audit networks which
are located in Bulgaria, Croatia, the Czech Republic
[7], Greece, Hungary, Poland [8], Romania, Russia,
Serbia, Slovakia, Turkey and Ukraine.

There are two regions with the audit coverage below
the world average: North America and the Western Pa-
cific. 65% of all radiotherapy centres in the world are
located in these two regions. In North America, a total
of 61% of centres have participated in dosimetry audits,
whereas in the Western Pacific, only 57% participated.

In North America, there are over 3000 radiotherapy
centres, which constitute approximately 40% of the
world’s centres, and new centres open every year. The
RPC, Houston, USA, audits over 60% of the centres in
the region. This is one of the organizations, which per-
forms the largest number of audits in the world, togeth-
er with the IAEA/WHO. The RPC provides audits to
about 2000 centres; 87% of which are done nationally
and 13% abroad. It should be noted, however, that the
information reported here covers the activities of the
RPC only. As data on activities of other auditing organ-
izations in the USA have not been made available
through the survey, there is reason to believe that the
actual percentage (number of centres) audited in North
America is higher than reported here.

In the Western Pacific region, only 57% of centres have
undergone any type of dosimetry audit. In almost every
country with radiotherapy centres in this region, na-
tional organizations provide an audit service (Australia,
China, Japan [9], Malaysia, New Zealand, Philippines,
Republic of Korea, Singapore and Vietnam). The
Western Pacific is the region with the second highest
number of radiotherapy centres in the world (approxi-
mately 2300); most of them are located in China and in
Japan. The IAEA/WHO complements national efforts
by performing audits for around 400 centres in this re-
gion, mostly in of China, Malaysia, Papua New Guinea,
Philippines, and Vietnam.
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AF - Africa

EM - Eastern
Mediterranean

EU - Europe

NA - North America

SA - South America

SE - South East Asia

WP - WesternPAcific
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Figure 4: Percentage of radiotherapy centres having participated in a dosimetry audit in the various world regions.

Conclusion

Although several national dosimetry audit networks
exist, the current access of world radiotherapy centres
to the audit is still insufficient. About 1/3 of world cen-
tres operate radiotherapy services without their beams
having been checked by an independent body, which
may constitute potential risks for safety and effective-
ness of cancer treatments. Many new facilities come
into existence every year, and the demand for a dosime-
try audit significantly exceeds the current capabilities
of the dosimetry audit networks operating in the vari-
ous regions. Despite the large number of audits con-
ducted in the regions, the audit provision is still insuffi-
cient. In several countries, the national regulations do
not obligate radiotherapy centres to participate in a do-
simetry audit, neither to licence new facilities nor to
renew such licences. Participation in the audit is volun-
tary for centres in these countries and the motivation to
participate is mostly driven by the need to execute good
dosimetry practices in accordance with the principles of
quality assurance in radiotherapy. Where national regu-
lations do not exist, the setting up of a national audit
network may be difficult due to the lack of or insuffi-
cient support from the relevant governmental agencies.
Better availability of dosimetry auditing is necessary
for improving dosimetry practices in radiotherapy and
also in order to increase the safety of patients undergo-
ing radiation treatments.
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Revision and Update of the SSDL Network
Charter

Report of a consultants’ meeting

IAEA, Vienna
19-23 November 2012

Consultants: Penelope Allisy-Roberts (former Director
of the BIPM's lonizing Radiation Department, France),
Ralf-Peter Kapsch (Physikalisch-Technische Bundesan-
stalt, Braunschweig, Germany), Antti Kosunen (Radia-
tion and Nuclear Safety Authority, Finland), Ken R
Shortt (former Head of IAEA DMRP section, Canada),
Zakithi Msimang (National Metrology Institute of
South Africa, South Africa)

Scientific Secretary: Igor Gomola, DMRP, IAEA

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 coun-
tries that are not members of the Metre Convention. The
network presently consists of 84 laboratories in 68
Member States, more than half of which are developing
countries. The SSDL network also includes 20 affiliated
members, mainly the Bureau International des Poids et
Measures (BIPM), several national Primary Standards
Dosimetry Laboratories (PSDLs), the International
Commission for Radiation Units (ICRU) and other in-
ternational organizations.

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. SSDLs
with appropriate facilities and expertise can provide a
range of additional services, such as: (i) Dosimetry
comparisons for medical institutions within a country or
region (using TLD, ion chambers or on-site visits), (ii)
Reference irradiations for personal radiation dosimeter
services, (iii) Advise users on quality assurance matters,
(iv) National training courses in radiation measurement
and calibration techniques and use and maintenance of
the instrumentation.

Membership of the IAEA/WHO SSDL network is open
to laboratories designated by their national competent

28

authority. The privileges, rights and duties of members
in the network, the network functions, and the scope of
the work of the SSDLs are specified in the SSDL Net-
work Charter, published in 1999 [1].

The worldwide globalization of research, development
and trade required to apply new metrological approach-
es among National Metrology Institutes (NMls). In
1999, the directors of NMIs of 38 Member States of the
Metre Convention and representatives of international
organizations, including the IAEA, signed the Mutual
Recognition Arrangements (MRA) under the auspices
of the International Committee for Weights and
Measures (CIPM) [2]. The IAEA, although not holding
primary standards, is an active participant in CIPM
MRA related activities through Regional Metrology
Organization (RMO) key comparisons and CCRI sup-
plementary comparisons. The IAEA Calibration and
Measurement Capabilities (CMCs) in the field of do-
simetry were published in the BIPM key comparison
database (KCDB) in 2001 and revised in 2007. One of
the duties of IAEA regarding the SSDL network is the
organization of laboratory comparisons between the
IAEA and the SSDL network members. During the
2009 CCRI meeting, the IAEA asked the BIPM to look
for a way to connect the SSDL network comparisons
with the CIPM MRA comparisons and if possible to
register these in the KCDB.

At the time of the publishing of the SSDL Network
Charter there was no internationally accepted standard
for laboratory quality systems that could provide a
globally accepted basis for accreditation. The demon-
stration of the competence of calibration laboratories is
achieved through comparisons and through the estab-
lishment of a quality system that meets the requirements
of the ISO 17025, published in 2005 [3]. Most SSDLs
have some system in place for assuring quality, alt-
hough it might not be formally documented, or compli-
ant with the ISO17025. The Scientific Committee
which advises the Network Secretariat recommended
revising and updating the SSDL Network Charter to
reflect the recent trends and developments in the me-



trology of ionizing radiation applicable at the level of
the SSDL network members [4].

From 19 to 23 November, a consultants’ meeting was
held at the IAEA Headquarters with the purpose of re-
viewing and updating the SSDL Network Charter in the
following areas: (i) Relation between the IAEA/WHO
network of SSDLs and the MRA, (ii) Quality manage-
ment systems at SSDLs, (iii)) IAEA/WHO SSDL net-
work programme ,(iv) Guidelines to Member States on
the designation of SSDLs, (v) Criteria for establishing
an SSDL for the IAEA/WHO network of SSDLs, (vi)
Roles and Duties of the SSDLs, (vii) Conditions of
membership (viii) Role of affiliated members and col-
laborating organizations.

The updated version of the SSDL Network Charter con-
tains five sections: 1) The Secondary Standards Dosim-
etry Laboratory Network and its measurement traceabil-
ity, 2) Membership in the IJAEA/WHO SSDL network
and its benefits, 3) Scope of the work of SSDLs, 4) Du-
ties of the SSDLs in the IAEA/WHO SSDL network, 5)
Conclusions. The consultants proposed reducing the
appendices from 11 to 2 and updating the IAEA website
with pages on the (i) History of the SSDL network, (ii)
Short history on radiation metrology, (iii) Composition
and role of the SSDL scientific committee.

The updated version of the SSDL Network Charter has
taken into account the lessons learned since the first
Charter was established, the CIPM MRA that has rein-
forced the international measurement system, and the
ISO/IEC Standard 17025 related to quality management
systems. By clearly explaining the duties and responsi-
bilities of the SSDLs in order to obtain the privileges of
being a network member, the updated Charter should
assist the Member States in obtaining and maintaining
membership status for their secondary standards dosim-
etry laboratories. In working together, all the parties of
the network gain confidence in the international meas-
urement system for dosimetry, ensure traceability of
their standards, and properly disseminate dosimetric
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quantities and practices to the end users. This should
enable dosimetry in the use of radiation medicine and
industrial applications to be consistent throughout the
world. This will also assure each Member State's popu-
lation that the man-made contribution to their radiation
dose is measured appropriately for the particular appli-
cation, whether therapeutic, diagnostic, occupational or
public safety.

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 consolidat-
ed and implemented into the final version of the SSDL
Network Charter.
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Courses, Meetings and Consultancies in 2013

Courses and workshops
Regional Training Course on Quality Assurance of Physical and Technical Aspects in Radiotherapy, Argonne
National Laboratory, United States of America, 18 February—1 March 2013

IAEA/ ESTRO Training Course on Dose Modelling and Verification for External Beam Radiotherapy
(RER/6/023), Florence, Italy, 10—14 March 2013

Regional Training Course on Quality Assurance of Radiotherapy Treatment Planning (RER/6/025, course for
Russian-speaking participants), Moscow, Russia, 18—-29 March 2013

Regional Training Course on Dosimetry and Quality Assurance of External Beam Radiotherapy (RER6/025,
course for Russian-speaking participants) Moscow, Russia, 1-12 April 2013

RAS6/053 Regional Training Course on Image Based Radiotherapy and QA for Lung and Gastrointestinal
Cancer, Thailand, 6-10 May 2013

RAF6/044: Development of a Harmonised Regional Clinical Training Model for Medical Physics, Algeria, 3—7
June 2013

RAS6/068 Regional Training Course on HDR Brachytherapy, Qatar, 13—17 June, 2013

IAEA/ESTRO Training Course on Advanced Imaging for Physicists (RER/6/023), Vienna, Austria, 8—12
September 2013

RAS6/062 Regional Training Course on 3-D Image Guided Brachytherapy, Thailand, 7-11 October 2013

RAF6045/6044 Regional (AFRA) Training Course on Transitioning from 2-D to 3-D CRT, South Aftrica, 21—
25 October 2013

IAEA/ICTP Course on Accuracy Requirements and Uncertainty in Radiotherapy for Medical Physicists, Italy,
9-13 December 2013

Meetings and consultancies
RAF6/038 Task Force meeting to review and finalise requirements for academic programme and clinical train-
ing in nuclear medicine and radiology, Vienna, Austria, 4-6 February 2013

RAF6/044 Development of a harmonised regional academic syllabus for medical physics, Vienna, Austria,
812 April 2013

Consultants’ Meeting to review the status of brachytherapy dosimetry, Vienna, Austria, 27-31 May 2013

RAF6/044 Development of a harmonised regional clinical training model for medical physics, Algeria, 3-7
June 2013

Ist RCM on the CRP in treatment related uncertainties in radiotherapy, Vienna, Austria, 26-30 August 2013
(tentative)

Consultants’ Meeting to develop training material on the transition from 3-D to 3-D brachytherapy, Vienna,
Austria, 2—-6 September 2013 (tentative)

RAF6/044: Development of logbooks to support medical physics clinical training programmes in the region,
Ethiopia, 30 September—4 October 2013

Technical Meeting on harmonizing quality audit in radiotherapy and promoting the concept of audits in Mem-
ber States, Vienna, Austria, 16—18 December 2013

Research Coordination Meeting (RCM) for the Coordinated Research Project (CRP) on the development of
quality audits for advanced technology in radiotherapy dose delivery, Vienna, Austria, 16-20 December 2013

International Recognition Group for evaluation of national dosimetry audit activities and recommendations on
the dosimetry audit programmes, Vienna, Austria (dates to be decided)
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Research Coordination Meeting (RCM) for the Coordinated Research Project (CRP) on “Enhancing capacity
for early detection and diagnosis of breast cancer through imaging”, (place and dates to be decided)

Research Coordination Meeting (RCM) for the Coordinated Research Project (CRP) on the “Development of
quantitative nuclear medicine imaging for patient specific dosimetry”, Vienna, Austria (dates to be decided)

Research Coordination Meeting (RCM) for the Doctoral Coordinated Research Project (Doctoral CRP) on
“Advances in medical imaging techniques”, Vienna, Austria (dates to be decided)

Consultancy on the IAEA/WHO computerized Directory of Radiotherapy Centres (DIRAC), Vienna, Austria
(dates to be decided)
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Member Laboratories of the IAEA/WHO
Network of SSDLs

Country City Contact person Fax Email
ALBANIA Tirana Mr Bardhyl Grillo +355 42451371 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 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 Imihaile@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. Oyarzun Cortes +56 2 23646277 coyarzun@cchen.cl
CHINA Beijing Mr Gan Zeuguei +86 10 444304 sshen@sbts.sh.cn
CHINA Beijing Mr Hong-Sheng Ye +86 1 69357178 ysh622(@ciae.ac.cn
CHINA Beijing Mr Jinsheng Cheng +86 10 62012501 chengjs3393@163.com
CHINA Kowloom, Hong Mr Charlie Chan +85 2 29586654 cchan@ha.org.hk
Kong, SAR
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 Bogota Mr Edgar Guillermo Florez +57 1 502203425 egflorez@ingeominas.gov.co
Safiudo
CROATIA Zagreb Mr Branko Veki¢ +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 Dryak +42 0266 020466  pdryak@cmi.cz
CZECH REP. Prague Mr Libor Judas +42 0241 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 Thilisi Mr Simon Sukhishvili +995 32 613500 simoniko@list.ru
GERMANY Freiburg Mr Christian Pychlau +49 761 4905570  pychlau@ptw.de
GERMANY Neuherberg / Mr Dieter F. Regulla +49 89 31873017 regulla@helmholtz-muenchen.de
Munich
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, Mr Costas J. Hourdakis +30 210 6506748 khour@eeae.gr
Athens, Attiki
GUATEMALA  Guatemala C.A.  Mr José Diego Gomez Vargas jdagadj@yahoo.es
HUNGARY Budapest Mr Gabor Kontra +36 12248620 kontra@oncol.hu
HUNGARY Budapest Mr Gabor Machula +36 1 4585937 machulag@mkeh.hu
HUNGARY Paks Mr Mihaly Orban +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 Karaj - Rajaei Mr Hosein Zamani Zeinali +98 26 34464058 hzeinali@nrcam.org
REPUBLIC OF  Shahr
IRELAND Dublin Ms Veronica Smith +353 12697437 vsmith@rpii.ie
ISRAEL Yavne Mr Hanan Datz +972 8 9434696 datz@soreq.gov.il
KAZAKHSTAN Kapchagai Mr Kuanysh Kanibetov 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
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Country City Contact person Fax Email

LATVIA Salaspils Mr Viesturs Silamikelis +371 67034513 lvgma@lvgma.gov.lv
LIBYA Tripoli Mr Saleh A. Ben Giaber +218 21 3614143 BenGiaber@yahoo.com
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 14885090 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 27116016 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 Gary Sayed +966 1 4424777 gsayed@kfshrc.edu.sa
SERBIA Belgrade Mr Milojko Kovacevi¢ +381 11 6308438 milojko@vinca.rs
SINGAPORE Singapore Mr James Lee +65 62228675 trdjas@nccs.com.sg
SINGAPORE *  Singapore Mr Poh Chuan Leow +65 67319585 leow _poh chuan@nea.gov.sg
SLOVAKIA Bratislava Mr Gabriel Kralik +4212 52923711 gkralik@ousa.sk
SLOVENIA Ljubljana Mr Matjaz Mihelic +386 14773151 matjaz.mihelic@jijs.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 183774179 beineen2006@yahoo.com
SWEDEN Stockholm Mr Torsten Cederlund +46 8 7994010 torsten.cederlund@ssm.se
SYRIAN ARAB Damascus Mr Mamdouh Bero +963 11 6112289 atomic@aec.org.sy
REPUBLIC

TFYR OF Skopje Ms Lidija Nikolovska +389 2 3125044 220 nikolovska@gmail.com
MACEDONIA

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 Dogan Yasar +90 212 4732634 dogan.yasar@taek.gov.tr
UNITED Arusha Mr Dennis Amos Mwalongo +255 27 2509709 taec(@habari.co.tz
REPUBLIC OF

TANZANIA

URUGUAY Montevideo Mr Alejandro San Pedro +598 2 9021619 Alejandro.Sanpedro@miem.gub.uy
VENEZUELA Caracas Ms Lila Inés Carrizales Silva +58 212 5041577 Icarriza@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)

International Organization of Medical Physics (IOMP)

Organisation Internationale de Métrologie Légale (OIML)

AFFILIATED MEMBERS OF THE IAEA/WHO NETWORK OF SSDLs

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

Bundesamt fiir Eich und Vermessungswesen (BEV) Vienna, AUSTRIA

Bureau National de Métrologie (BNM) Gif-sur-Yvette, FRANCE

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

Ente per le Nuove Tecnologie L’Energia e L’ Ambiente (ENEA) Rome, ITALY

Hungarian Trade Licensing Office (MKEH) Budapest, HUNGARY

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

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

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

National Physical Laboratory (NPL) Teddington, UNITED KINGDOM

National Radiation Laboratory (NRL) Christchurch, NEW ZEALAND

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

NMi Van Swinden Laboratorium (VSL) Delft, NETHERLANDS

Physikalisch-Technische Bundesanstalt (PTB) Braunschweig, GERMANY

Scientific Research Institute for Physical-Technical and Radiotechnical Moscow, RUSSIAN FEDERATION

Measurements (VNIIFTRI)
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