SSDL Newsletter

No. 57 July 2009

IAEA/WHO Network
of Secondary Standards
Dosimetry Laboratories

Prepared by the Joint IAEA/WHO Secretariat of the SSDL Network
http://www-naweb.iaea.org/nahu/external/e3/ssdl.asp ISSN 1011-2669

Contents

From the editor
DMRP staff

Services provided by the
IAEA in dosimetry and
medical radiation physics

In memoriam:
Johan Georg Haider

Dosimetry Symposium
AFRIMETS

Strengthening Medical
Physics in Radiation
Medicine

New IAEA co-ordinated
research projects

Guidance Document on
Radiation protection
Calibrations

Technical Report Series
No. 469

IAEA Publications in the
field of dosimetry and
medical physics

IAEA Courses, Meetings

and Consultancies

Member Laboratories of
the IAEA/WHO
Network of SSDLs

Participants of AFRIMETS General Assembly, South Africa, 16-17 July 2009 (courtesy of Ms. Sara Prins)

From the editor

It is with great sadness and regret that | inform the readers about the death of Mr.
Johann Georg Haider, retired IAEA staff member. Mr. Haider passed away on
Tuesday 28 April 2009 in his home town of Vienna (see page 4).

Mr. Ken Shortt, former Head of the Dosimetry and Medical Radiation Physics
Section from August 2001 to December 2007, retired and returned to Canada.
Mr. Ahmed Meghzifene, former SSDL-Officer, was appointed Section Head in
June 2009.

This issue contains information about four new [AEA activities in the field of
dosimetry and medical radiation physics. They cover a broad spectrum of topics,
from education and promotion of medical physics through new activities in ra-
diotherapy dosimetry audits and quantitative nuclear medicine imaging to cali-
brations of radiation protection instruments. Initial meetings for these projects
were organized in 2009.

The new TRS 469 is a continuation of the IAEA effort to provide guidance on
calibration of dosimeters. It fulfils the need for a systematic and standardized
approach to the calibration of reference dosimeters used in external beam radio-
therapy by the SSDLs.

Furthermore, information is also given on the forthcoming IAEA international
dosimetry symposium, Intra-Africa Metrology System (AFRIMETS), IAEA pub-
lications and upcoming meetings in dosimetry and medical radiation physics.
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STAFF OF THE DOSIMETRY AND MEDICAL
RADIATION PHYSICS (DMRP) SECTION

International Atomic Energy Agency, Vienna International Centre, P.O. Box 100, 1400 Vienna, Austria

Telephone: (+43-1) 2600+extension; Fax: (+43-1) 26007, e-mail:Official. Mail@iaea.org

Name Position/tasks E-mail address Extension
Meghzifene, Ahmed Section Head a.meghzifene@iaea.org 21653
Azangwe, Godrey Dosimetrist g.azangwe(@iaea.org 28384
Bera, Pranabes Senior Laboratory Technician, TLD  p.bera@iaea.org 28330
Czap, Ladislav Senior Laboratory Technician l.czap@jiaea.org 28332

Radiotherapy and Radiat. Protection

Girzikowsky, Reinhard ~ Senior Laboratory Technician r.girzikowsky@iaea.org 28328

Diagnostic radiology

Izewska, Joanna TLD Officer, j-izewska@iaea.org 21661
Head, Dosimetry Laboratory Unit

Kesner, Adam Junior Medical Radiation Physicist a.kesner@iaea.org 21655

McLean, lan Donald Medical Radiation Physicist i.mclean@iaea.org 21663
Diagnostic Radiology

Palm, Stig Harald Medical Radiation Physicist s.palm@iaea.org 21659

Nuclear Medicine

Pernicka, Frantisek Acting SSDL Officer f.pericka@iaea.org 21664
Editor, SSDL Newsletter

Ince, Jennifer Secretary j.ince(@iaea.org 21662

Danker, Sabine Secretary/Clerk s.danker@jiaea.org 21665

Ciortan, Simona Secretary/Clerk s.ciortan@iaea.org 21634

DMRP Section* Dosimetry.Contact- 21662
Point@jiaea.org

" This is the e-mail address to which general messages on dosimetry and medical radiation physics should be addressed,
i.e. correspondence not related to specific tasks of the staff above. Each incoming general correspondence to the DMRP
Section mailbox will be dealt with accordingly.
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SERVICES PROVIDED BY THE
IAEA IN DOSIMETRY AND
MEDICAL RADIATION PHYSICS

The TAEA’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 IAEA Calibration and Measurement Capabilities (CMCs) have been reviewed and published in the CIPM’s
(Comité International des Poids et Mesures) Appendix C. 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).

Additional information can be found at the following web site: http://kcdb.bipm.org/AppendixC/search.asp?met=RI

The range of services is listed below.

Services Radiation quality

Calibration of ionization chambers (radiotherapy, diagnostic X rays (10-300kV)* 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 (source of traceability has

(LDR) brachytherapy been changed from NIST to PTB (effective
January 2009).

Comparison of therapy level ionization chamber calibrations (for v 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

60
and *"Co beams

* Calibrations in X ray beams will not be available till December 2009, because of X ray equipment replacement

Member States who are interested in these services should contact the IAEA/WHO SSDL Network Secretariat for fur-
ther details, at the address provided below. Additional information is also available through the Internet at the web site:
http://www-naweb.iaea.org/nahuw/dmrp/ssdl.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 a.udit SeI'ViCGS, SSDLS are

Vienna International Centre 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 21662 to the Dosimetry Contact Point.

Fax: +43 1 26007 21662

E-mail: Dosimetry.Contact-Point(@iaea.org
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Mr. Johann Georg Haider

It is with great sadness and regret that
I inform the readers about the death of
Mr. Johann Georg Haider, retired
IAEA staff member. Mr. Haider
passed away on Tuesday 28 April
2009 in his home town of Vienna.

Mr. Haider was one of the leading

IAEA staff who contributed to the
design and setting-up of the IAEA dosimetry laboratory
in Seibersdorf in 1979 as well as many member laborato-
ries of the IAEA/WHO SSDL network. Together with
Mr. Reinhard Girzikowsky (IAEA staff in Seibersdorf),
he also designed much of the equipment and devices
used at SSDLs around the world (see pictures), including
protection level irradiators, precision measurement carts,
a fast-shutter for X-ray machines, filter-changing de-

. Robust and reliable precision measuring cart.
vices, etc.

Mr. Haider was much known to many SSDL staff around

the world. Through Technical Cooperation Projects, he

has helped many countries in the establishment of an

SSDL. He was an excellent engineer and highly qualified

in dosimetry. His broad technical expertise in mechanics

coupled with his deep knowledge of dosimetry require-

ments for ionizing radiation has allowed him to provide

support and expertise in all technical fields related to

SSDLs. He certainly had the capabilities to do all jobs:

shielding calculations, welding iron and alloys for shield-

ing-doors and precision measuring benches, installing A half-value layer measurement system for X ray beams and its
various electronic devices and interlocks, fixing elec- automatic filter wheel.
trometers and ion chambers, etc. If he had one drawback,

it would be his eagerness to do everything by himself in

day and night shifts.

Most of you who knew him will probably remember him
as a very dedicated and committed professional.

May his soul rest in peace.

Ahmed Meghzifene
Section Head, DMRP
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Announcement

International Symposium on Standards,
Applications and Quality Assurance in
Medical Radiation Dosimetry

9-12 November 2010
Vienna, Austria

Organized by the
International Atomic Energy Agency

http://www-pub.iaea.org/MTCD/Meetings/Announcements.asp?ConflD=38093

The major goal of the symposium is to provide a forum
where advances in radiation dosimetry, radiation medi-
cine and radiation protection during the last decade can
be disseminated and scientific knowledge exchanged. It
will include all specialties in radiation medicine and ra-
diation protection dosimetry with a specific focus on
those areas where the standardization of dosimetry has
improved in recent years (brachytherapy, diagnostic ra-
diology and nuclear medicine). It will also summarize
the present status of technology, outline future trends in
medical radiation dosimetry and identify possible areas
for improvement. Its conclusions and summaries should
lead to the formulation of recommendations for the sci-
entific community.

This symposium will be of interest to a broad spectrum
of medical physicists and other scientists working in ra-
diation dosimetry with responsibilities in the following
fields: radiation metrology, external beam radiotherapy
with photons, electrons and hadrons, brachytherapy, di-
agnostic radiology including CT, mammography and
interventional procedures, nuclear medicine and radiation
protection dosimetry.

The symposium will provide an opportunity for scientists
working in medical institutions, research centres, univer-
sities and standards laboratories to meet for discussions
covering the entire dosimetry chain.

The symposium will consist of 16 basic sessions: four
sessions per day of about 90 min each, including the
opening session, a series of topical sessions with oral and
poster presentations, a round-table session and a conclud-
ing session.

The opening session will include welcoming addresses
by representatives of the IAEA and co-sponsoring or-

ganizations followed by at least one keynote presentation
that will discuss the accuracy requirements in medical
radiation dosimetry, as an overview which includes ra-
diotherapy, diagnostic radiology and nuclear medicine.

A series of topical sessions will then cover selected areas
of medical radiation dosimetry, from standards laborato-
ries to the medical applications in radiotherapy, diagnos-
tic radiology and nuclear medicine. Each topical session
will include one or two keynote invited presentations of
30 min followed by four to six oral presentations and
related discussions. Poster presentations for each topic
will be an important component of the symposium, and
their display will be maintained during the symposium.
The chairpersons will summarize the sessions including
highlights of selected posters. They will also prepare
recommendations for the concluding session.

At the concluding session, the topical session chairper-
sons will present their summaries, which should lead to
the formulation of recommendations for the scientific
community.

The symposium will cover recent developments in the
field of radiation dosimetry standards, applications and
quality assurance. The IAEA welcomes both academic
and practice based contributions on the following topics:

e Radiation measurement standards for imaging
and therapy
— CIPM (International Committee for Weights
and Measures) MRA (Mutual Recognition
Arrangement) and ionizing radiation com-
parisons and calibrations
— Standards for absorbed dose to water, air
kerma, activity measurements, ambient and
personal dose equivalent
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Basic data for dosimetry

New water and graphite calorimeter devel-
opments (small fields, protons, and heavier
charged particles)

Standards for radionuclide activity meas-
urements for quantitative imaging

Standards for brachytherapy: reference air
kerma and absorbed dose to water

New developments of standards (alanine,
diamonds) etc

Quality management of secondary standard
dosimetry laboratories

Dosimetry audits for Secondary Standards
Dosimetry Laboratories

Calibration of diagnostic radiology detectors
(mammography, CT-chambers, KAP, beam
quality measuring devices)

e Reference dosimetry and comparisons in exter-
nal beam radiotherapy

Status of the international dosimetry protocol
in radiotherapy dosimetry, Technical Reports
Series No. 398

New developments in national calibration
protocols

Beam quality (non-standard beams, flatten-
ing filter-free beams)

Perturbation and correction factors
Calibration of small and non-standard radio-
therapy fields (Intensity-Modulated Radia-
tion Therapy incl. phantoms, stereotactic ra-
diotherapy and radiosurgery, etc.)

e Reference dosimetry and comparisons in brachy-
therapy

Dissemination and clinical use of standards
Status of brachytherapy dosimetry protocols
New radiation sources for brachytherapy
(implantable X ray tubes, mixed radionu-
clide sources, etc.)

Dosimeters for brachytherapy

e Clinical dosimetry in X ray imaging

Implementation of the international do-
simetry protocol in X ray diagnostic radiol-
ogy (Technical Reports Series No. 457) and
recommendations of ICRU 74

Beam quality measurements

Hospital calibration of dosimeters (KAP me-
ters and other devices)

Developments in clinical dosimetry (incl.
digital radiology, mammography, CT (incl.
cone beam), fluoroscopy, interventional ra-
diology, and dental radiology)

Image quality and dose optimization incl. di-
agnostic reference levels

Patient specific dosimetry

Reducing uncertainty in using patient do-
simetry protocols

Mathematical phantoms for dose calcula-
tions including patient size corrections
Foetal and paediatric dosimetry

Clinical dosimetry in radiotherapy

Issues in beam commissioning and model-
ling for dose calculation

Verification of treatment planning process
(algorithms, data input, dose verification,
etc.) in external beam and brachytherapy
Dosimetry for imaging devices used in im-
age-guided radiation therapy

Dosimetry of special procedures (Intra-
operative radiation therapy, total body irra-
diation)

In-vivo dosimetry

Patient  specific ~ dosimetry  (Intensity-
Modulated Radiation Therapy, stereotactic
radiosurgery, etc.)

Out of field dosimetry

Detectors:1-D, 2-D and 3-D

Internal dosimetry for diagnostic and therapeutic
nuclear medicine

Calibrations and procedures for measure-
ments of activity (Technical Reports Series
No. 454)

Imaging device simulations

Quantitative imaging (phantoms and proce-
dures)

Pharmacokinetic models for dosimetry
Pre-clinical (translational) dosimetry
Dosimetry for paediatric studies (mathemati-
cal phantoms)

Patient-specific dosimetry

Imaging-based dosimetry (PET, SPECT)
Dosimetry for targeted radionuclide therapy
(peptides, antibodies, small molecules)
Dosimetry for new radiopharmaceuticals for
use in therapy (including alpha emitters)

External quality audits

Dosimetry audits in radiotherapy (national
and international dosimetry audit networks,
postal and on-site audits in reference and
non-reference conditions using simple and
semi-anatomical phantoms)

Credentialing for clinical trials through the
use of phantoms

Comprehensive audits (diagnostic radiology,
nuclear medicine, radiotherapy)

Radiation protection dosimetry

Use of radiation protection quantities (effec-
tive and equivalent dose, intake)



Occupational dosimetry for medical workers
(incl. pregnant staff)

Dosimetric characterization of medical
workplaces (PET, PET/CT, protons, etc.)
Measurement techniques around pulsed
sources

Personal dosimetry comparisons

e Dosimetry for proton and heavier charged parti-
cle beams in radiotherapy

Implementation of ICRU 78

Update of the international dosimetry proto-
col TRS 398

Basic data for dosimetry

Perturbation and other correction factors
Proton radiography

Patient specific dosimetry and PET

Neutrons and out of field dosimetry

Contact at the IAEA:

Scientific matters:
A. Meghzifene, E-mail: a.meghzifene@iaea.org

Participation and administrative matters.
Martina Khaelss, E-mail: m.khaelss@iaea.org

Key deadlines and other information will be available on
the IAEA website.
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Scientific committee of the International Dosimetry Symposium
Meeting at the IAEA Headquarters (courtesy of E. Izewski).
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The idea of a greater African metrology system was con-
ceptualized in 2004-2005 and Inter-Africa Metrology
System (AFRIMETS) was established during 2006-2007.
The Inaugural General Assembly meeting was held at the
premises of the New Partnership for Africa’s Develop-
ment (NEPAD) in Midrand, 1-2 July 2007 where the
Memorandum of Understanding was finalized and sub-
sequently signed by representatives from bodies repre-
senting official metrology institutes from 38 African
countries. The second General assembly was held in Tu-
nis in July 2008. The third AFRIMETS General Assem-
bly meeting was held in South Africa on 16 and 17 July
2009. The GA was preceded by the working group meet-
ings and the working group for ionizing radiation. The
state of SSDLs in Africa (traceability, quality and train-
ing) and the comparison needs for members was dis-
cussed.

The main goal of AFRIMETS is to harmonize accurate
measurement in Africa, establish new measurement fa-
cilities and gain international acceptance for all meas-
urements, especially those critical to export, environ-
mental monitoring and sanitary and phyto-sanitary is-
sues. It is also envisaged that AFRIMETS will promote
Africa’s metrology interests and its effective participa-
tion in international standard-setting bodies. AFRIMETS
is the Regional Metrology Organisation (RMO) repre-
senting Africa at the Joint Committee of the Regional
Metrology Organisations and the BIPM (JCRB). One of
the tasks of the JCRB is to coordinate the activities
among the RMOs in establishing confidence for the rec-
ognition of calibration and measurement capabilities,
according to the terms of the International Committee for
Weights and Measures (CIPM) Mutual Recognition Ar-
rangement (MRA).

The six sub-regional metrology organisations are the
principal members and represent 44 nations in Africa.
They are CEMACMET (Economic and Monetary Com-
munity of Central Africa Metrology Programme),
EAMET (East African Metrology Programme), MAG-
MET (Maghreb metrology), NEWMET (North-East and
West Africa Metrology programme), SADCMET/MEL
(Southern Africa Development Community Cooperation
in Measurement Traceability and SADC legal metrol-
ogy), and SOAMET (West African Secretariat for me-
trology. The countries under each sub RMO are:

CEMACMET (Cameroon, Central African Republic,
Chad, Equatorial Guinea, Gabon, and Republic of
Congo);

EAMET (Burundi, Kenya, Uganda and Rwanda);
MAGMET (Algeria, Morocco, Mauritania and Tunisia);

NEWMET (Egypt, Ethiopia, Ghana, Nigeria, Libya and
Sudan);

SADCMET/MEL (Angola, Botswana, DRC, Lesotho,
Madagascar, Malawi, Mauritius, Mozambique, Namibia,
Seychelles, South Africa, Swaziland, United Republic of
Tanzania, Zambia and Zimbabwe);

SOAMET (Benin, Burkina Faso, Cote d’Ivoire, Guinea
Bissau, Mali, Niger, Senegal and Togo).

National Metrology Institutes outside Africa, designated
institutes in Africa, and other institutes in Africa respon-
sible for accurate measurement can become associate
members. Other organisations can have observer member
status.

AFRIMETS Structures are in place and can be viewed at
its website, www.afrimets.org

In the Structure, there are technical committees (TC’s),
which have Scientific and Industrial and Legal Metrol-
ogy sub sections. Under TC1 there are working groups
(WGs) for each technical area, for example a WG for
ionising radiation. All member national metrology insti-
tutes (NMls) are welcome to join the WGs.

Most ionising radiation laboratories in the region are not
within national metrology institutes.

An invitation was and is extended to all ionising radia-
tion laboratories, including those that are members of the
IAEA/WHO SSDL network, to join AFRIMETS as asso-
ciate members (at no cost). This will benefit laboratories
in that they can participate in all activities of AF-
RIMETS, except that they will not have a vote (the vote
for the country resides with its official representative).

Interested SSDLs should send a letter, on their company
letter head, to the AFRIMETS secretariat at the National
Metrology Institute of South Africa (NMISA) stating
their intention to join. The membership is per parent in-
stitute. The contact details are:

Dr. Wynand Louw, Fax: +27 841 3382 or e-mail:
wlouw(@nmisa.org

Please CC to: zmsimang@nmisa.org
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Technical Cooperation Project on Strengthening
Medical Physics in Radiation Medicine

The medical physicist fulfils an essential role in the safe
and effective use of radiation in medicine, most com-
monly in cancer treatment and diagnostic imaging. Can-
cer rates are rising worldwide, markedly so in developing
counties who thus require additional medical physics
support. In recent years, the increasing complexity of
both treatment and diagnostic radiation equipment cou-
pled with the raising of the expectations of good health
care, as well as the implementation of more stringent ra-
diation safety standards and accreditation requirements,
has exacerbated the already critical shortage of fully
competent medical physicists in the developing world.
The TAEA seeks to address these problems in a number
of ways, not only by providing support to Member States
in education and training in medical physics but also by
supporting the development of educational material,
jointly with professional societies and international or-
ganisations.

Beginning in 2009, a new interregional Technical Coop-
eration project, on Strengthening Medical Physics in Ra-
diation Medicine (INT/6/054) was initiated after the ap-
proval by the IAEA Board of Governors in November
2008. The project will have duration of 5 years and aims
at promoting the recognition of medical physics in radia-
tion medicine and harmonizing educational material.

On 18-20 May 2009 the first planning and coordination
meeting of the INT/6/054 project was held at IAEA
Headquarters in Vienna, bringing together medical
physicists from around the world, and representatives
from the medical physics professional societies includ-
ing the International Organisations for Medical Physics
(IOMP), the European Federation of Organisations for
Medical Physics (EFOMP), the American Association of
Physicists in Medicine (AAPM), the Latin American As-
sociation of Medical Physics (ALFIM), the Asia-Oceania
Federation of Organisation for Medical Physics
(AFOMP), the European Society for Therapeutic Radiol-
ogy and Oncology (ESTRO), the World Health Organi-
sation (WHO), the European Commission (EC), and the
International Radiation Protection Association (IRPA).
The meeting participants presented the work of their re-
spective organisations and discussions were held on how
to meet the project objectives.

Proper academic education and clinical training is a vital
requisite for the medical physicist to properly fulfil their
roles and responsibilities. Many issues highly relevant to
the medical physics profession were reviewed and
discussions focused on how to improve education and
training, status and recognition of medical physics

worldwide. The adequate full training of a medical
physicist should include academic training at the post-
graduate level, as well as structured clinical training. Par-
ticipation in a professional continuing education pro-
gramme is also necessary to ensure the knowledge of the
medical physicist is informed and current.

Working groups to address the specific issues were
formed and will continue to collaborate on strengthening
medical physics in radiation medicine.

The expected outputs of this project are:

— A document on ‘Role and Responsibilities of
Medical Physicists in Radiation Medicine’ to in-
crease awareness of decision makers in clinical
and policy matters/settings.

— A guidance document on the educational and
clinical training requirements including registra-
tion/certification of clinical medical physicists.

— A guidance document on recommended staffing
levels in radiation medicine according to interna-
tionally accepted standards.

— Identification of gaps in currently available edu-
cational material and recommendations for
course curricula and guidance for trainers.

Contact persons:

Ahmed Meghzifene, Section Head, Dosimetry & Medical
Radiation Physics Section, Division of Human Health,
IAEA (a.meghzifene@iaea.org)

Sandra Steyskal, Project Management Officer, Europe
Division, Department of Technical Cooperation
(s.steyskal@iaea.org).

INT6054 group photo, May 2009 (courtesy of E. Izewski).
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New |IAEA Co-ordinated Research Project on
Quantitative Nuclear Medicine Imaging

In addition to providing images for direct evaluation,
nuclear medicine instruments have the potential to pro-
vide quantitative information about radiopharmaceutical
uptake, as well as its distribution over time. Obtaining
images that are suitable for quantitative tasks can require
additional processing compared to those used for visual
interpretation. However, this additional processing often
results in improved resolution, contrast, and reduced arti-
facts. These improvements in the image can often, but
not always, translate directly to improved performance
on detection tasks. Measurements from quantitatively
accurate images are more consistent across patients, cen-
tres, and imaging equipment. Such images also facilitate
clinical applications based on quantitatively accurate
data, such as targeted radiotherapy treatment planning
and advanced kinetic analysis. These advantages have
led to an increasing interest in quantitative nuclear medi-
cine imaging.

As the technology for quantitative imaging has become
more mature the techniques have migrated from research
institutions into clinical practice. Sites where resources
are more limited are now able to be involved in projects
requiring these imaging techniques. 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 health care at the highest level achievable
within the limitations of the available resources. This is
why the IAEA has initiated a new co-ordinated research
project (CRP E2.10.07) on this topic.

There is a lack of harmonized protocols and guidelines
for acquiring quantitative information from nuclear
medicine instruments. Nor are there international docu-
ments that address the possibilities and limitations of
these instruments for quantitative information. Acknowl-

10

edging this, the project is expected to produce guidance
documents that i) describe the methods required for
quantification, including the definition of a standard set
of physical and computer tools for ensuring consistent
quantification in nuclear medicine; and ii) define what
levels of reliability should be achievable with different
levels of technology and for various tasks. The overall
objective of this project is to assist Member States in ac-
curately determining radionuclide distributions for diag-
nostic and therapeutic nuclear medicine.

The participants of the CRP were selected in June 2009.
Eight applicants were awarded research contracts and
three were selected as agreement holders. In addition to
the research proposed by each applicant, there will be
joint exercises for evaluating the accuracy with which
one can determine the amount of activity. The primary
standards laboratory of the USA, NIST, will be given the
task of providing standard phantoms with homogeneous
solutions of radioactivity and the participants will derive
estimates of uncertainties for various nuclear medicine
procedures. This will increase our understanding of what
accuracy can be currently achieved, and help finding
ways to improve it. Ultimately, better patient-specific
dosimetry for diagnostic and therapeutic nuclear medi-
cine can be expected. The first research coordination
meeting, RCM, will take place in Vienna 14 December
20009.

Contact person:

Stig Palm, Dosimetry & Medical Radiation Physics Sec-
tion, Division of  Human  Health, IAEA
(s.palm@iaea.org).
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Development of Quality Audits for Radiotherapy
Dosimetry for Complex Treatment Techniques:
A New IAEA Co-ordinated Research Project

Background

There have been two previous CRPs (E2.40.07 and
E2.40.12) which have established and tested a frame-
work for operating national audit networks for radiother-
apy dosimetry and developed methodology and proce-
dures for TLD-based beam dosimetry checks in those
networks. Guidelines have been made available [1] on
how to structure External Audit Groups (EAGs), to have
a strong involvement and collaboration of clinical medi-
cal radiotherapy physics representatives, SSDLs and the
TLD measuring centre. EAGs from thirteen countries
have been involved in those CRPs. One main objective
of this work was for the expertise acquired in the CRP
activities and studies to not only be applicable to the na-
tional audit networks involved, but also to be relevant for
any other countries interested in setting up a dosimetry
audit system.

Previous CRPs have established an approach to radio-
therapy dosimetry audit that is based on a process of in-
creasingly complex steps and parameters. An audited
centre must successfully complete the lower level audits
before moving on to the higher level audits. This ap-
proach was developed so that there can be a clear ration-
ale, relevant to radiotherapy accuracy, quality and safety,
for exerting efforts and continuing to a next step of audit-
ing addressing more complex situations, including more
complex parameters that would be involved in clinical
patient treatments. Such complex audits are increasingly
important, as demand is rising, technology for radiother-
apy becomes more complex, equipment features and de-
signs evolve. The implementation of more complex
treatment techniques compels improvements in knowl-
edge and practice quality. For example:

— New linear accelerators currently being acquired
by radiotherapy centres have multi-leaf collima-
tors (MLC) for beam shaping and for normal tis-
sue sparing, making conformal radiotherapy
much more easily and widely available. Con-
formal radiotherapy enables less normal tissue to
be included in the treatment area and offers the
potential for lower rates of radiation induced
side-effects in those normal tissues. This can
then enable higher doses to be delivered to the
tumour and therefore increase the probability of
cure rates;

— A significant number of radiotherapy centres
have the capability for small field stereotactic ra-
diotherapy treatment. This can be provided by a
range of devices, including the use of smaller-
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leaf MLCs (at this stage other approaches are
outside the scope of this CRP);

— More treatment machines are being installed
with the capability for new treatment techniques
such as intensity modulated radiotherapy (IMRT)
and this capability is now available in many ra-
diotherapy centres. IMRT requires very complex
dosimetry, QA and verification;

— Increasingly complex treatments require more
sophisticated modelling by the treatment plan-
ning system (TPS) for the differences in radia-
tion dose deposition due to heterogeneities in
body composition, particularly lung but also
bone, in order to optimally make use of the ca-
pabilities of more complex treatments and
equipment.

The current CRP E2.40.16 is intended to build upon the
work from the previous two CRPs and extend the scope
of those participating national audit networks to cover
these clinically relevant complex situations. The audits
proposed in this CRP are more relevant to clinical prac-
tice than previous audits and involve significant testing
of the treatment planning systems and methods, as well
as dose delivery, and as such require detailed involve-
ment of the clinical radiation oncology physicist mem-
bers of the EAGs in the national networks.

The main phase of the project will be conducted over
three years, 2009-2011. It has been preceded by an ex-
pert meeting in 2008 which has developed the CRP out-
line.

Objectives, research scope and outcomes

The objective of the CRP is to develop and make avail-
able a methodology and procedures for national EAGs
for dose measurement of complex radiotherapy parame-
ters used in cancer treatment. This will include TLD
based dosimetry for irregular MLC fields for conformal
radiotherapy, for heterogeneous situations, and for small
MLC shaped fields relevant to stereotactic radiotherapy
and applicable to dosimetry for IMRT. In addition it will
include a new 2D dosimetry auditing procedure with ra-
diochromic film for testing dose distributions, specifi-
cally beam penumbra, in small field geometry.

The action plan for each audit step above will involve a
feasibility study, a multi-centre pilot study and trial audit
runs at a few local hospitals. The purpose of the feasibil-
ity study is to review the technical aspects of the audit
procedures and to validate the newly developed forms
and instructions. The multi-centre pilot study will focus
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on conducting and evaluating the audit procedures with
all EAGs. The trial audit runs will include the execution
of the audit procedures by the EAGs at a few local radio-
therapy hospitals.

A specific set of written guidelines, including methodol-
ogy/action plan to perform the quality audits, as well as
guidelines for the evaluation of these audits for radiation
dosimetry in the specified complex treatment situations,
will be developed and adapted to local circumstances of
each CRP participating country. These will include oper-
ating procedures for megavoltage photon beam do-
simetry quality audits and the design of instruction
sheets, irradiation forms and results reporting forms.

A set of extensively tested phantoms capable of assessing
an institution’s radiation dosimetry practices for mega-
voltage photon beams for MLC-shaped fields and het-
erogeneity, will be available. Expertise and technology
developed under this CRP will be validated by the na-
tional networks and will be available for transfer to other
Member States.

The expected research outcome of this CRP is to increase
radiation dosimetry expertise internationally in order to
potentially reduce the number of misadministrations of
dose to radiotherapy patients. It will provide improved
confidence in the introduction of these more complex
technologies and treatments in countries involved in the
CRP.

The project will also provide a benefit to other countries
who are interested to develop a national dosimetry net-
work of their own. There will be direct experience gained
and made available, regarding the practical methods and
procedures involved in extending measurements to the
complex parameters included in this project. In addition,
the present network experience will be extended to in-
clude this new activity, and provide a base for the shar-
ing of lessons learned from future experiences and re-
sults. The methods and the tools required for the do-
simetry audit can then be adapted by other national net-
works in a straightforward manner.

Steps in dosimetry audits of complex treatments

Six increasingly complex dosimetry audit steps are in-
volved in the national audit programmes. Steps 1-3 have
been developed under the previous CRPs and steps 4-6
are the subject of research under the present CRP. These
steps are explained below.

Steps 1 - 3. TLD audits for photon beams in refer-
ence and non-reference conditions

It is desirable that any radiotherapy centre newly entering
the audit process to successfully implement steps 1 — 3
before considering any subsequent steps and it is re-
quired that they have completed steps 1 — 2.

e Step 1 outlines a TLD quality audit programme
for photon dosimetry under reference conditions
as recommended by Technical Reports Series
No. 398 [2].
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e Step 2 is an extension of step 1 and outlines a
TLD quality audit programme for photon do-
simetry under both reference and non-reference
conditions where only ‘on beam axis’ dosimetry
parameters are verified. These dosimetry pa-
rameters include reference point output calibra-
tion, variation of output with field size and dose
variation with wedges including field size de-
pendence of the wedge transmission factor.

e Step 3 is an extension of step 2 and outlines a
TLD quality audit programme for photon do-
simetry under reference and non-reference con-
ditions where ‘off beam axis’ dosimetry parame-
ters are verified [3]. These ‘off beam axis’ do-
simetry parameters include open field profiles at
2 off axis points - inplane and crossplane, wedge
field profile at 2 off axis points along the direc-
tion of the wedge slope, asymmetric open field
profile at 5 cm from the collimator axis, and
asymmetric wedged field profile.

As a logical extension of the previous 3 quality audit
steps, the following quality audit steps 4 — 6 are designed
to verify whether radiotherapy centres can correctly cal-
culate the absorbed dose for fields shaped with an MLC,
calculate the absorbed dose in the presence of heteroge-
neities and incorporate accurate dose profiles in their
treatment planning system (TPS).

Step 4. TLD quality audits for photon beams shaped
with an MLC

If a national EAG has successfully implemented steps 1
— 2 and if they have chosen to continue with photon
beam complex treatment audits as their next priority,
then they can proceed to step 4.

For the step 4 audit it is proposed to include measured
checks of dose variation with specific field sizes and
shapes defined by an MLC at 10 cm depth in water, in-
cluding the use of a wedge for one of the MLC shapes.
There are seven various field sizes and shapes defined by
the MLC. These parameters have been selected for this
step in order to utilize the existing IAEA standard TLD
holder with minimum modification at minimum cost,
allowing relatively rapid implementation in the partici-
pating countries. These dose checks are necessary to
identify and correct potential deviations in MLC do-
simetry and largely follow the previous experience from
the ESTRO/EQUAL quality audit programme [4].

Participating hospitals will be requested to provide TPS
calculated absorbed dose values at a depth of 10 cm in
water for each of the MLC shapes identified above in
order to allow the auditors to evaluate the consistency of
data in clinical use by comparing the calculated doses to
the measured dose values determined with the TLD qual-
ity audit.



This quality audit step is intended to be carried out by all
hospitals, for those selected photon beams used most of-
ten clinically.

Step 5. TLD quality audit for photon beams in the pres-
ence of heterogeneities

If a national EAG has successfully implemented step 4
and if they have chosen to continue with photon beam
complex treatment audits as their next priority, then they
can proceed to step 5.

For the step 5 audit it is proposed to include checks of
dose calculation in the presence of two heterogeneities,
lung and bone, at a physical depth of 10 cm in a polysty-
rene phantom as shown in Figure 1. This phantom will
accommodate TLD on the central axis (see Figure 1). In
addition to the polystyrene slabs, a slab of lung equiva-
lent material and a slab of bone equivalent material will
be included. The three solid phantom configurations,
polystyrene only, polystyrene plus lung equivalent mate-
rial and polystyrene plus bone equivalent material, will
all be imaged with a CT scanner and the images exported
to the TPS. The TLD measured absorbed doses will be
compared to the dose calculations from the hospital’s
TPS for each of the phantom setups at the location of the
TLD.

This step is intended to be carried out in all hospitals and
for the photon beam energy most often used clinically for
treatments in the thorax. The same energy must be used
for the bone heterogeneity test.

2cm
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10cm
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5cm 5

150m
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Figure 1. Polystyrene/heterogeneity solid phantom con-
figurations for the quality audit of complex treatments. A
TLD is positioned on a central axis of the beam.

Step 6. TLD and film 2D profile quality audit for small
photon MLC shaped field sizes

This step includes checks of the dose profile in the in-
plane and cross-plane directions, specifically the penum-
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bra region, for two field sizes shaped with the MLC, at a
physical depth of 10 cm in the polystyrene phantom used
in step 5 as shown in Figure 2.

15 cm
~
3

S
0
S

Figure 2. Polystyrene solid phantom with film configura-
tion for the quality audit of complex treatments.

Radiochromic film will be used to perform this quality
audit. The film analysis methodology will include han-
dling of the film, irradiation of the film with known ref-
erence points marked on the film, scanning of the irradi-
ated film with a flatbed scanner, and creating relative
dose profiles normalized to the central axis value from
the measured and TPS calculated dose values. The
measured dose profiles will be compared to the dose dis-
tribution determined by the TPS in the same planes of
calculation as determined with the radiochromic film.

This step is intended to be carried out in all radiotherapy
centres in a country for photon energies most commonly
used in the clinic with MLC shaped fields.

The first Research Coordination Meeting (RCM)

The first RCM took place on 10-12 June 2009 in Vienna.
The meeting was dedicated to the discussion of the re-
search strategy for the duration of the CRP 2009-2011,
including development of the methodology and the ac-
tion plan for TLD audits for complex treatment tech-
niques in radiotherapy.

The working schedules for the participants were co-
ordinated and goals to be achieved outlined with regard
to the subsequent implementation steps of the national
QA programmes. In particular, the general procedure for
MLC beam checks on-axis has been reviewed and a
schedule was established for a multicentre pilot study. At
the same time, procedures for heterogeneity checks were
discussed. Special attention was given to 2D dosimetry
and the necessity of expanding the EAGs expertise to-
wards the radiochromic film dosimetry. It was concluded
that it is necessary for the EAG composition to evolve in
order to adjust the scope of dosimetry audits by national
EAGs to radiotherapy techniques used in clinics.
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Contact person:

Joanna Izewska, Dosimetry & Medical Radiation Physics
Section, Division of Human  Health, IAEA
(l.izewska@iaea.org).

Participants in the first RCM, 10-12 June 2009, Vienna. Left to right: Helena Zackova (Czech Republic), Ahmed Meghzifene (IAEA), Dietmar
Georg (Austria), David Followill (USA), Joanna Izewska (IAEA, Scientific Secretary), Amalia Stefanic (Argentina), Luo Suming (China), Tomislav
Bokulic (IAEA), Wojciech Bulski (Poland), Claudio Viegas (Brazil), David Thwaites (UK) (courtesy of E. Izewski).
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Consultants Meeting on Development of
a Guidance Document on Radiation Protection
Calibrations at Secondary Standards
Dosimetry Laboratories

15-18 June 2009
Vienna, Austria

Participants of the meeting.

The purpose of the meeting was to discuss methodolo-
gies for calibration of various radiation protection in-
struments, decide those areas of calibration that need
to be addressed in the IAEA guidance document, iden-
tify potential contributors and start drafting the docu-
ment. The main target group is members of the
IAEA/WHO Network of Secondary Standards Do-
simetry Laboratories. The document could be used
also by other laboratories providing calibrations of
radiation protection instrumentation.

Discussions were held on calibrations of radiation pro-
tection instruments with respect to their application
and radiation types. It was agreed that the document
should focus on following topics:

— Calibration of photon measuring instruments;

— Calibration of instruments measuring beta ra-
diation;

— Calibration of neutron measuring instruments;

— Calibration of surface contamination measur-
ing instruments.
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In addition, the document should contain the necessary
information on fundamentals of calibration, uncertainty
assessment and quality management system in the cali-
bration laboratory.

The document structure was drafted and inputs for vari-
ous chapters discussed. On the last day of the meeting,
the consultants were split into four groups and worked
on the drafting of the document. Their contributions
were jointly reviewed and merged into one single docu-
ment (a copy of the draft is available from the DMRP
Section).

The strategies for writing the document chapters were
discussed and personnel responsible for their develop-
ment were assigned. A timeline for the document devel-
opment was also prepared. It assumes a completion of
the first draft for comments by contributors by the end of
2009.

Recommendations

It was recommended that:

— The next meeting is held in May/June 2010 to
review the draft document and identify needs for
improvement. The document should be ready for
external review in autumn 2010;

—  After review, submit for publication.

Contact person:

Frantisek Pernicka, Dosimetry & Medical Radiation
Physics Section, Division of Human Health, IAEA
(f.pernickal@iaea.org)
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Calibration of Reference Dosimeters
for External Beam Radiotherapy

Traceability, accuracy and consistency of radiation
measurements are essential in radiation dosimetry, par-
ticularly in radiotherapy, where the outcome of treat-
ments is highly dependent on the radiation dose delivered
to patients. The role of Secondary Standards Dosimetry
Laboratories (SSDLs) is crucial in providing traceable
calibrations to hospitals, since they disseminate calibra-
tions at specific radiation qualities appropriate to the use
of radiation measuring instruments.
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To provide SSDLs with a practical guide on calibration
and quality control procedures in radiotherapy dosimetry,
the IAEA published a manual in 1995 entitled Calibra-
tion of Dosimeters Used in Radiotherapy (Technical Re-
ports Series (TRS) No. 374). The manual was a revision
of a report, Calibration of Dose Meters Used in Radio-
therapy (Technical Reports Series No. 185), published in
1979. Although much of Technical Reports Series
No. 374 remains relevant, there are a number of reasons
for preparing a new report, including the development of
new dosimetry standards and an increased emphasis on
implementing quality assurance systems to help calibra-
tion laboratories provide documented assurance to the
user community of their commitment to offering consis-
tent and reliable results.

This report is not simply a revision of Technical Reports
Series No. 374, but should be regarded as a new publica-
tion with a new structure.

Nevertheless, some material, especially that related to the
calibration of dosimeters in terms of air kerma for kilo-
voltage X rays, has been extracted from Technical Re-
ports Series No. 374. It fulfils the need for a systematic
and standardized approach to the calibration of reference
dosimeters used in external beam radiotherapy by the
SSDLs. It provides a framework for the operation of an
SSDL within the international measurement system, a
methodology for the calibration of instruments, and re-
lated quality control procedures to ensure traceability of
radiation measurements in external beam radiotherapy.
This report is intended mainly for SSDLs, but the infor-
mation is also useful for similar laboratories involved in
the calibration of dosimeters used in external radiother-

apy.
The report can be downloaded from:
http://www-pub.iaea.org/MTCD/publications/PDF/trs469 web.pdf
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The Fifth Conference of the African Radiation Oncology Group
(AFROG)

In collaboration with
International Atomic Energy Agency (IAEA)

AFROG V Conference
‘Quality Assurance in New Technologies’

Harare, Zimbabwe, 10-11 December 2009

For information:

Dr. Ntokozo Ndlovu

Radiotherapy Center, Parirenyatwa Hospital

Mazowe Street, Harare

Zimbabwe

Tel No:+263 4 705974

Fax : +263 4 703326

E-mail: zimconference@afrog5.org.zw copy to nndlovu@mweb.co.zw
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2009

2008

2008

2008

2007

2007

2007

2007

2006

2006

2006

2006

2006

2005

2005

|IAEA Publications in the field of dosimetry

and medical physics

Calibration of Reference Dosimeters for External Beam Radiotherapy, (TRS 469). http://www-
pub.iaea.org/MTCD/publications/PDF/trs469 web.pdf

Transition from 2-D Radiotherapy to 3-D Conformal and Intensity Modulated Radiotherapy
(IAEA-TECDOC-1588). http://www-pub.iaea.org/MTCD/publications/PDF/TE_1588 web.pdf.

Setting up a Radiotherapy Programme: Clinical, Medical Physics, Radiation Protection and Safety
Aspects (STI/PUB/1296).
http://www-pub.iaea.org/MTCD/publications/PDF/pub1296_web.pdf

Commissioning of Radiotherapy Treatment Planning Systems: Testing for Typical External Beam
Treatment Techniques. Report of the Coordinated Research Project (CRP) on Development of
Procedures for Quality Assurance of Dosimetry Calculations in Radiotherapy (IAEA-TECDOC-
1583).

http://www-pub.iaea.org/MTCD/publications/PDF/te_1583 web.pdf .

Dosimetry in Diagnostic Radiology: An International Code of Practice (Technical Reports Series
No. 457) (STI/DOC/010/457).
http://www-pub.iaea.org/MTCD/publications/PDF/TRS457 web.pdf

Comprehensive Audits of Radiotherapy Practices: A Tool for Quality Improvement. Quality As-
surance Team for Radiation Oncology (QUATRO) (STI/PUB/1297).
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1297 web.pdf

http://www-pub.iaea.org/MTCD/publications/PDF/Pub1297r_web.pdf (Russian edition)

On-site Visits to Radiotherapy Centres: Medical Physics Procedures (IAEA-TECDOC-1543).
http://www-pub.iaea.org/MTCD/publications/PDF/te_1543_web.pdf

Specification and Acceptance Testing of Radiotherapy Treatment Planning Systems (IAEA-
TECDOC-1540). http://www-pub.iaea.org/MTCD/publications/PDF/te_1540 web.pdf

Control de Calidad en Mamografia IAEA-TECDOC-1517, Spanish).
http://www-pub.iaea.org/MTCD/publications/PDF/te_1517s_web.pdf

Quality Assurance for Radioactivity Measurement in Nuclear Medicine (Technical Reports Series
No. 454) (STI/DOC/010/454).
http://www-pub.iaea.org/MTCD/publications/PDF/TRS454 web.pdf

Radiation Protection in the Design of Radiotherapy Facilities (Safety Reports Series No. 47)
(STI/PUB/1223). http://www-pub.iaea.org/MTCD/publications/PDF/Pub1223 web.pdf

Applying Radiation Safety Standards in Diagnostic Radiology and Interventional Procedures us-
ing X Rays (Safety Reports Series No. 39) (STI/PUB/1206).
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1206_web.pdf

Applying Radiation Safety Standards in Radiotherapy (Safety Reports Series No. 38)
(STI/PUB/1205). http://www-pub.iaea.org/MTCD/publications/PDF/Pub1205_web.pdf

Applying Radiation Safety Standards in Nuclear Medicine (Safety Reports Series No. 40)
(STI/PUB/1207). http://www-pub.iaea.org/MTCD/publications/PDF/Pub1207 web.pdf

Implementation of the International Code of Practice on Dosimetry in Radiotherapy (Technical
Reports Series No. 398): Review of testing results (IAEA-TECDOC-1455).
http://www-pub.iaea.org/MTCD/publications/PDF/te_1455_web.pdf
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Commissioning and Quality Assurance of Computerized Planning Systems for Radiation Treat-
ment of Cancer (Technical Reports Series No. 430) (STI/DOC/010/430).
http://www-pub.iaea.org/MTCD/publications/PDF/TRS430_web.pdf

Radiation Oncology Physics: A Handbook for Teachers and Students (STI/PUB/1196).
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1196_web.pdf

Determinacion de la Dosis Absorbida en Radioterapia con Haces Externos: Un Codigo de Practica
Internacional para la Dosimetria basada en Patrones de Dosis Absorbida en Agua (Coleccion de
Informes Técnicos No. 398) (STI/DOC/010/398/S, Spanish).
http://www-pub.iaea.org/MTCD/publications/PDF/TRS 398s Web.pdf

Optimization of the radiological protection of patients undergoing radiography, fluoroscopy and
computed tomography. Final report of a Coordinated Research Project in Africa, Asia and Eastern
Europe (IAEA-TECDOC-1423).
http://www-pub.iaca.org/MTCD/publications/PDF/te_1423 web.pdf

Calibracién de fuentes de fotones y rayos beta usadas en braquiterapia: Guia de procedimientos
estandarizados en Laboratorios Secundarios de Calibracion Dosimétrica (LSCD) y en hospitals
(IAEA-TECDOC-1274/S, Spanish).
http://www-pub.iaea.org/MTCD/publications/PDF/te_1274s_web.pdf

Accidental overexposure of radiotherapy patients in Biatystok (STI/PUB/P1180).
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1180_web.pdf

Opredelenie poglocshennoy dozi pri distancionnoy lutchevoy therapii: Mezhdunarodniye prak-
ticheskiye rekomendatsii po dozimetrii osnovanniye na etalonah edinitsi poglocshennoy dozi v
vode (Technical Reports Series No. 398) (STI/DOC/010/398/R, Russian).

Standards and Codes of Practice in Medical Radiation Dosimetry. Proceedings of an International
Symposium, Vienna, 25-28 November 2002, organized by the IAEA, cosponsored by EC, ES-
TRO, IOMP and PAHO, with the cooperation of AAPM, EFOMP, ICRU, ISRO and WHO
(STI/PUB/1153, two volumes).
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1153/Start.pdf

Use of Electron Paramagnetic Resonance Dosimetry with Tooth Enamel for Retrospective Dose
Assessment, Report of a Coordinated Research Project (IAEA-TECDOC-1331).
http://www-pub.iaea.org/MTCD/publications/PDF/te_1331_ web.pdf

Calibration of photon and beta ray sources used in brachytherapy: Guidelines on standardized
procedures at Secondary Standards Dosimetry Laboratories (SSDLs) and hospitals (IAEA-
TECDOC-1274). This supersedes IAEA-TECDOC-1079.
http://www-pub.iaea.org/MTCD/publications/PDF/te_1274 prn.pdf

Investigation of an Accidental Exposure of Radiotherapy Patients in Panama: Report of a Team of
Experts, 26 May — 1 June 2001 (STI/PUB/1114).
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1114_scr.pdf

Radiological Protection of Patients in Diagnostic and Interventional Radiology, Nuclear Medicine
and Radiotherapy. Proceedings of an International Conference held in Malaga, Spain, 2630
March 2001, organized by the International Atomic Energy Agency and cosponsored by the
European Commission, the Pan American Health Organization and the World Health Organiza-
tion (STI/PUB/1113).
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1113_scr/Pub1113_scrl.pdf
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2000

2000

2000

2000

2000

1999

1999

1999

1998

1998

1998

Absorbed Dose Determination in External Beam Radiotherapy: An International Code of Practice
for Dosimetry based on Standards of Absorbed Dose to Water (Technical Reports Series No. 398)
(STI/DOC/010/398).

http://www-pub.iaca.org/MTCD/publications/PDF/TRS398 scr.pdf

Review of Data and Methods recommended in the International Code of Practice for Dosimetry,
IAEA Technical Reports Series No. 381, The Use of Plane Parallel Ionization Chambers in High
Energy Electron and Photon Beams (IAEA-TECDOC-1173).
http://www-pub.iaca.org/MTCD/publications/PDF/te_1173 prn.pdf

Lessons Learned from Accidental Exposures in Radiotherapy (Safety Reports Series No. 17).
http://www-pub.iaea.org/MTCD/publications/PDF/Pub1084 web.pdf

Dosimetry for Radiation Processing: Final Report of the Coordinated Research Project on Charac-
terization and Evaluation of High Dose Dosimetry Techniques for Quality Assurance in Radiation
Processing (IAEA-TECDOC-1156).
http://www-pub.iaea.org/MTCD/publications/PDF/te_1156_prn.pdf

Aspectos Fisicos de la Garantia de Calidad en Radioterapia: Protocolo de Control de Calidad
(IAEA-TECDOC-1151, Spanish).
http://www-pub.iaea.org/MTCD/publications/PDF/te_1151 prn.pdf

[SUPERSEDED] Calibration of Brachytherapy Sources: Guidelines on Standardized Procedures
for the Calibration of Brachytherapy Sources at Secondary Standard Dosimetry Laboratories
(SSDLs) and Hospitals (IAEA-TECDOC-1079). Superseded by IAEA-TECDOC-1274 in 2002
http://’www-pub.iaea.org/MTCD/publications/PDF/te_1274_prn.pdf .

Techniques for High-Dose Dosimetry in Industry, Agriculture and Medicine, Proceedings of an
International Symposium, Vienna, 2-5 November 1998 (IAEA-TECDOC-1070).
http://www-pub.iaea.org/MTCD/publications/PDF/te_1070_prn.pdf

SSDL Network Charter: IAEA/WHO Network of Secondary Standard Dosimetry Laboratories
(IAEA/WHO/SSDL/99).

Design and Implementation of a Radiotherapy Programme: Clinical, Medical Physics, Radiation
Protection and Safety Aspects (IAEA-TECDOC-1040).
http://www-pub.iaea.org/MTCD/publications/PDF/te_1040_prn.pdf

Determinacién de la Dosis Absorbida en Haces de Fotones y Electrones, Codigo de Practica In-
ternacional (Coleccion de Informes Tecnicos No. 277, Segunda Edicion, STI/DOC/010/277/2,
Spanish). This supersedes the first Spanish edition of 1990.

Accidental Overexposure of Radiotherapy Patients in San José, Costa Rica. Special Publication
Series (STI/PUB/1027).
http://www-pub.iaea.org/MTCD/publications/PDF/P027 scr.pdf
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Courses, Meetings and Consultancies in 2009

Courses and workshops

Regional (AFRA) Training Course on Implementation of 3-D-Conformal Radiotherapy, Cairo, Egypt, 17-22
October 2009 (RAF/6/031 and RAF/6/035)

Regional (AFRA) training course: Hands-on course on performing an acceptance test of a dual-head gamma-
camera, Gamma-camera Laboratory at IAEA’s Seibersdorf Laboratories, 19-23 October 2009 (RAF/6/032)

Regional (AFRA) Training Course on Implementation of IAEA TRS 430 on Quality Assurance for Radiother-
apy Treatment Planning Systems, Alger, Algeria, 8-12 November 2009 (RAF/6/031)

IAEA supported ESMP Training Course on Brachytherapy, Archamps, France, 12-17 November 2009

IAEA supported ESTRO Teaching Course on IMRT and Other Conformal Techniques in Practice, Gliwice,
Poland, 15-19 November 2009

Meetings and consultancies

Consultants Meeting on Harmonisation of Quality Assurance in Digital Mammography, IAEA, Vienna, Aus-
tria, 4-7 August 2009

Consultants Meeting to formulate detailed proposal for a CRP on advanced dosimetry in diagnostic radiology,
IAEA, Vienna, Austria, 28 September-1 October 2009

Technical Meeting to prepare educational material on implementation of 3D-CRT, IAEA, Vienna, 14-16 Octo-
ber 2009

Consultants Meeting to develop standards required for effective use of digital imaging and teleradiology in
Member States (in collaboration with WHO), IAEA, Vienna, Austria, 14-17 December 2009
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Member Laboratories

of the IAEA/WHO Network of SSDLs

Country City Contact person Fax E-mail

ALBANIA Tirana Mr. Kostantin Dollani +35 542362596 kdollani@albmail.com

ALGERIA Algiers Mr. Mehenna Arib +213 21 43 4280 mehenna.arib@yahoo.fr

ARGENTINA Buenos Aires Ms. Margarita Saravi +54 11 6779 8228  saravi@cae.cnea.gov.ar

AUSTRALIA Menai Mr. Dimitri Alexiev +612 97179325 jbd@ansto.gov.au

AUSTRIA Seibersdorf Mr. Hannes Stadtmann +43/50550-3011 hannes.stadtmann(@arcs.ac.at

BANGLADESH Dhaka Mr. Md. Shakilur Rahman +880 2 8613051 shakilurssdl@yahoo.com

BELARUS Minsk Mr. Valery Milevsky +375172880938 milevski@belgim.by

BELGIUM Ghent Mr. Hubert Thierens +32 92 646699 hubert.thierens@rug.ac.be

BOLIVIA ** La Paz Mr. Lucio R. Berdeja Amatller  +591 2 2433063 ibten@entelnet.bo

BRAZIL Rio de Janeiro Mr. Carlos J. da Silva +55213411 8163  carlos@ird.gov.br

BULGARIA Sofia Ms. Katya Sergieva +35 929432 144 sergievakm@abv.bg

CANADA Ottawa Mr. Brian R. Gaulke +16 1 39578698 brian_gaulke@hc-sc.gc.ca

CHILE Santiago Mr. Carlos Oyarzun Cortes +56 2 3646 277 coyarzun@cchen.cl

CHINA * Beijing Mr. Gan Zeuguei +86 10 444304

CHINA TaiYuan, Shanxi Mr. Zhang Qingli +86 351 7020407 zhangqing_li@hotmail.com

CHINA Shanghai Mr. Shi Hong +86(21)50798270  hxdl@simt.com.cn

CHINA Beijing Mr. Jinsheng Cheng +86 10 6201 2501  ¢js3393@sina.com

CHINA Hong Kong Sar ~ Mr. C.L. Chan +85 2 29586654 cchan@ha.org.hk

CHINA Beijing Mr. Guo Wen +86 1 69357178 rmcessdl@iris.ciae.ac.cn

COLOMBIA Bogota Mr. Edgar Guillermo Florez Sa- +57 13153059 egflorez@ingeominas.gov.co

fiudo

CROATIA Zagreb Mr. Branko Veki¢ +385 14680098 bvekic@irb.hr

CUBA Havana Mr. Gonzalo Walwyn Salas +53 7 682 9573 gonzalo@cphr.edu.cu

CYPRUS Nicosia Mr. Stelios Christofides +357 22 603137 mpd@mphs.moh.gov.cy

CZECH REP. *  Prague Ms. 1. Horakova +42 02738330 ihorak@suro.cz

CZECH REP. Prague Mr. Pavel Dryak +42 0266020466 pdryak@cmi.cz

CZECH REP. Prague Mr. D. Olejar +42 0267313119 dolejar@suro.cz

DENMARK Herlev Mr. Klaus Ennow +45 4 4543450 sis@sis.dk

ECUADOR Quito Mr. Marcos M. Frias Sanchez +59 3 22563336 comecen | (@comecenat.gov.ec

EGYPT El-Giza Ms. Fawzia Ahmad Khalil +202 3867451 nemadnis@netscape.net

ETHIOPIA Addis Ababa Mr. Melaku Minwuylet Anteneh +251 91163 72 19  nrpa@ethionet.et

FINLAND Helsinki Mr. Antti Kosunen +35 8 975988450 antti.kosunen@stuk.fi

FRANCE Fontenay-aux- Ms. Isabelle Clairand +33 14746 97 77 isabelle.clairand@irsn.fr

Roses

GEORGIA Tibilisi Mr. Simon Sukhishvili +99 532 613500 simoniko@list.ru

GERMANY Neuherberg Mr. Dieter F. Regulla +49 8 93187192224 regulla@gsf.de

GERMANY Freiburg Mr. Christian Pychlau +49 761 4905570  pychlau@ptw.de

GERMANY Schwarzenbruck  Mr. Igor Gomola +49 9 12860710 igor.gomola@wellhofer.com

GHANA Legon-Accra Mr. Joseph Kwabena Amoako  +23 3 21 400807 rpbgaec@ghana.com;
joekamoako@yahoo.com.uk

GREECE Paraskevi-Attiki ~ Mr. Costas J. Hourdakis +30 2 106506748 khour@eeae.gr

GUATEMALA  Guatemala C. A. Mr. Angel Osorio +50 22762007 arot23@yahoo.com

HUNGARY * Budapest Mr. Istvan Csete +36 1 458 5945 cseteis@mbkeh.hu

HUNGARY Budapest Mr. Gabor Kontra +36 12248620 kontra@oncol.hu
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HUNGARY Paks Mr. Mihaly Orban +36 13551332 orbanmi@npp.hu
INDIA Mumbay Mr. Shri Suresh Rao +91 2 225505151 suresh@barc.gov.in
INDONESIA Jakarta Selatan ~ Mr. Susetyo Trijoko +62 1217657950 strijoko@batan.go.id
IRAN, ISLAMIC Karaj Mr. Mostafa Ghafoori +98 261 4424058 mghafoori@nrcam.org
REPUBLIC OF
IRELAND Dublin Ms. Lorraine Currivan +35 3 12697437 rpii@rpii.ie
ISRAEL Yavne Mr. Ben Shlomo +97 2 89434696 abenshlomo@hotmail.com
KOREA, REP. OF Seoul Mr. Heon-Jin Oh +82 23801352 radjin@kfda.go.kr
KUWAIT Kuwait City Ms. Ilham Elfares +96 5 4862537 ssyyy12@yahoo.com
LATVIA Salaspils Mr. Viesturs Silamikelis +371 67901210 lvgma@lvgma.gov.lv
LIBYAN ARAB  Tripoli Mr. Saleh A. Ben Giaber +21 8213614143 BenGiaber@yahoo.com
JAMAHIRIYA
MADAGASCAR Antananarivo Mr. Raoelina Andriabololona +26 1202235583 instn@dts.mg
MALAYSIA Kajang Mr. Taiman Bin Kadni +60 3 89250575 taiman@nuclearmalaysia.gov.my
MEXICO Mexico City Mr. Victor M. Tovar Munoz +52 5 53297302 vmtm@nuclear.inin.mx
NORWAY Osteras Mr. Hans Bjerke +47 6 7147407 Hans.Bjerke@nrpa.no
PAKISTAN Islamabad Mr. Waheed Arshed +92 519290275 warshed@pinstech.org.pk
PERU Lima Mr. Tony Benavente A. +51 1488 5101 tbenavente@ipen.gob.pe
PHILIPPINES *  Diliman, Quezon Ms. Estrella S. Caseria +63 2 9201646 escaseria@pnri.dost.gov.ph
PHILIPPINES Sta. Cruz, Manila Ms. Nieva O. Lingatong +63 27116016 nolingatong@doh.gov.ph
POLAND Warsaw Mr. Wojciech Bulski +48 226449182 w.bulski@rth.coi.waw.pl
PORTUGAL Sacavém Mr. J.A. Ferro de Carvalho +35 1219941995 aferroc@itn.pt
PORTUGAL Lisbon Mr. Paulo Ferreira +35 1217229877 radfisica@ipolisboa.min-saude.pt
ROMANIA Bucharest Mr. Constantin Milu +40 2 13183635 cmilu@ispb.ro
RUSSIAN FED.  St. Petersburg Mr. V.I. Fominykh +7 812 3239617 info2101@vniim.ru
RUSSIAN FED.  St. Petersburg Ms. Galina Lutina +78 125966705 cherviakov.a@cards.lanck.net;
crirr@peterlink.ru
SAUDI ARABIA Riyadh Mr. Abdalla N. Al-Haj +96 614424777 abdal@kfshrc.edu.sa
SERBIA Belgrade Mr. Milojko Kovacevié +38 1112455943 milojko@vin.bg.ac.yu
SINGAPORE *  Singapore Mr. Phua Tan Tee +65 67319585 phua tan tee@nea.gov.sg
SINGAPORE Singapore Mr. Stephen Chong +65 2 262353 sckmipil@pacific.net.sg
SINGAPORE Singapore Mr Vijay Kumar Sethi +65 62 228675 trdvksj@nccs.com.sg
SLOVAKIA Bratislava Ms. Viera Laginova +42 1252923711 vlaginov(@ousa.sk
SLOVENIA Ljubljana Mr. Matjaz Stuhec matjaz.stuhec@ijs.si
SOUTH AFRICA Pretoria Ms. Zakithi Msimang +27 128412131/ zmsimang@@nmisa.org
4458
SUDAN ** Khartoum Mr. Ibrahim Idris Suliman +249 (0)183774179  i.i.suliman@gmail.com
SWEDEN Stockholm Mr. Jan-Erik Grindborg +46 8 7297108 ssi@ssi.se
SYRIAN ARAB Damascus Mr. Mamdouh Bero +963 116112289 atomic@aec.org.sy
REPUBLIC
TANZANIA, Arusha Mr. Wilbroad E. Muhogora +25 5272509709 taec@habari.co.tz
UNITED REP. OF
THAILAND * Bangkok Mr. Kriengsak Bhadrakom +66 2 5806013
THAILAND Nonthaburi Mr. Siri Srimanoroth +66 2 2239595 siri@dmsc.moph.go.th
THAILAND Bangkok Mr. Thongchai Soodprasert +66 2 5620093 thongcha@oaep.go.th
THE FORMER Skopje Mr. Velko Velev +00389 23215044  velkovelev@yahoo.com
YUGOSLAV 220
REPUBLIC OF
MACEDONIA
TUNISIA Tunis Ms. Latifa Ben Omrane +21 6 7171697 sadok.mtimet@rns.tn
TURKEY Istanbul Mr. Ata Tiirer +90 212 4732634 dogan.yasar@taek.gov.tr
URUGUAY Montevideo Mr. Alejandro San Pedro +59 829021619 calibraciones@dinaten.miem.gub.uy
VENEZUELA Caracas Ms. Lila Carrizales +58 2 125041577 Icarriza@ivic.ve
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VIETNAM Hanoi Mr. Vu Manh Khoi +84 4 8363295 dung-khoi@hn.vnn.vn;

vmkhoi@mail.vaec.g

** Provisional Network members; * SSDL Organization

COLLABORATING ORGANIZATIONS ASSOCIATED WITH THE
TAEA/WHO NETWORK OF SSDLs

Bureau International des Poids et Mesures (BIPM)

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

Organisation Internationale de Métrologie Légale (OIML)

International Organization of Medical Physics (IOMP)

AFFILIATED MEMBERS OF THE IAEA/WHO NETWORK OF SSDLs

Bundesamt fiir Eich und Vermessungswesen (BEV)

Australian Radiation Protection and Nuclear Safety Agency (ARPANSA)
National Research Council of Canada (NRC-CNRC)

Bureau National de Métrologie (BNM)

Physikalisch-Technische Bundesanstalt (PTB)

Hungarian Trade Licensing Office (MKEH)

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

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

NMi Van Swinden Laboratorium

National Radiation Laboratory (NRL)

Scientific Research Institute for Physical-Technical and Radiotechnical
Measurements (VNIIFTRI)

Laboratory of lonizing Radiation, Slovak Institute of Metrology (SIM)
Centro de Investigaciones Energéticas, Medioambientales y Tecnoldgicas
(CIEMAT)

National Physical Laboratory (NPL)

National Institute of Standards and Technology (NIST)

{(£-) 1AEA
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