REPORT
Consultants’ Meeting on
“QUALITY MANAGEMENT PRACTICES IN RADIATION FACILITIES”

03-06 July 2018
IAEA Headquarters Vienna, AUSTRIA
(Meeting Room – M0E70, VIC)

“Consultants Meeting”, Vienna, Austria, July 2018

Table of Contents
1. BACKGROUND ...................................................................................................... 3
2. OBJECTIVES OF THE MEETING ......................................................................... 5
3. REVIEW OF STATUS OF COUNTRIES ............................................................... 5
 GHANA .................................................................................................................... 5
 HUNGARY............................................................................................................... 5
 MALAYSIA ............................................................................................................. 7
 MEXICO ................................................................................................................... 7
 ROMANIA ............................................................................................................... 8
 LATIN AMERICA AND CARIBBEAN REGIONS ............................................... 9
WAY FORWARD ......................................................................................................... 10
CONCLUSIONS AND RECOMMENDATIONS ........................................................ 11
SUGGESTIONS FOR QM – RADIATION PROCESSING MODULE ...................... 12
ANNEX 2....................................................................................................................... 17

2

“Consultants Meeting”, Vienna, Austria, July 2018

1. BACKGROUND

Radiation processing has become a well-accepted technology for applications such as
radiation sterilization of medical devices, polymer crosslinking and curing, food irradiation,
with over 250+ gamma radiation facilities and over 1600 electron beam accelerators
working throughout the world. Quality assurance is vital for implementing these
technologies with standardized and harmonized procedures of process validation and
process control. Further, the QA/QC processes for radiation technologies need to be
integrated with quality standards and guidelines being recommended by international and
national organizations namely, the International Organization for Standardization (ISO),
European Committee on Standardization (CEN), World Health Organization (WHO),
American Society for Testing and Materials (ASTM), Food and Agriculture Organization
(FAO), etc. I
IAEA has been working with Member States to help introduce quality management system
and the relevant procedures at irradiation facilities at different level by providing a set of
guidelines for the development, validation and process control in this field through the
following IAEA initiatives:


IDAS program;



Guidelines for the Development, Validation and Routine Control of Industrial
Radiation Processes (IAEA Radiation Technology Series No 4, 2013)



Use of Mathematical Modelling in Electron Beam Processing: A Guidebook (IAEA
Radiation Technology Series No 1, 2011)



Training Module - Guidelines on Control and Validation of Processes in Radiation
Facilities

These initiatives have been instrumental in formulating Regional TC Projects in Europe
and Latin America aimed at enhancing the Quality Management Practices in Irradiation
Facilities.
More recently, new initiatives have been undertaken to develop and provide this
information to the Member States using modern technology such web based education and
e-learning tools. The IAEA Learning Management System (IAEA LMS) is a Moodle based
platform dedicated to e-learning activities in the field of nuclear science and technology
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education under the support of the International Atomic Energy Agency (IAEA). The IAEA
LMS provides a wide variety of opportunities, resources and new strategies for nuclear
education and training. It is an integral part of Cyber Learning Platform for Nuclear
Education and Training (CLP4NET, http://clp4net.iaea.org) which ensures high standards
for nuclear education and training and establishes a framework for e-learning capacity. This
is achieved through the use of information and communication technologies, in particular
web based education and training to the maximum possible extent.
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2. OBJECTIVES OF THE MEETING
The objectives of the meeting were the following:
(i)

to evaluate the present status of Quality Management practices in radiation
facilities in their respective countries and regions as well as identify the areas
that may need to be strengthened keeping in view the recent developments,

(ii)

to review the e-learning module developed by IAEA on “Quality Management
Systems at radiation Processing Facilities” in terms of its technical content,
visual appeal and accuracy and provide guidance for its introduction in the
Member States.

3. REVIEW OF STATUS OF COUNTRIES
 GHANA
The Radiation Technology Centre has been implementing Quality Assurance and
Quality Control procedures for the Gamma Irradiation Facility as outlined in the License
Application Document and 2 other documents of the Ghana Standards Authority on food
irradiation and practice of dosimetry. Additional international standards such as ISO 11137
and 13485 as well as the Code of Good Irradiation Practice and the Codex General Standard
for Irradiated Foods are also used as reference documents. Implementation covers key areas
such as competence, training and awareness of staff; process validation, control and
documentation; maintenance schedules and safety regulations and practices. Despite
challenges, full implementation of Quality Management practices is now a key strategic
objective of Ghana Atomic Energy Commission and this could be achieved with the active
support of government and other stakeholders such as the IAEA.
 HUNGARY
In Hungary R&D in radiation chemistry is performed at the Centre for Energy Research
of the Hungarian Academy of Sciences. The practical applications, i.e. industrial gamma
radiation processing are carried out at the Dispomedicor Co. Ltd and at the Agroster Co.
Ltd, while a pilot scale gamma irradiation plant is in operation at the Institute of Isotopes
Co. Ltd. Additionally the design and construction of experimental and industrial gamma
irradiation facilities, as well as the production of various radioactive isotopes for medical
and industrial purposes is performed at the Institute of Isotopes Co. Ltd.

5

“Consultants Meeting”, Vienna, Austria, July 2018

Centre for Energy Research, Hungarian Academy of Sciences (Budapest)
At the Centre for Energy Research, Hungarian Academy of Sciences (MTA EK) a 4
MeV energy, LPR-4 type linear electron accelerator (Tesla Vuvet, Czech Republic) is in
operation for R&D purposes in radiation chemistry (e.g. for waste water treatment, where
the aim is to describe relationship between degradation and chemical structure of organic
compounds). The facility is certified according to ISO 9001:2008 and the process control
activities are performed by using low energy polystyrene calorimeters (Danish Technical
University, the former Risø National Laboratory, Roskilde, Denmark), ethanolmonochlorobenzene (ECB) solution (ISO/ASTM 51538) and aqueous alanine solutions.
Dispomedicor Co. Ltd. (Debrecen)
An in-house industrial gamma irradiation facility was established 40 years ago and is
still in operation at the Dispomedicor Co. in Debrecen. The JS-6900 (Nordion, Canada)
carrier type, continuous mode 60Co facility is operated according to ISO 9001:2008
sterilizing mainly the medical products produced at this company according to ISO 11137.
The company uses ethanol-monochlorobenzene dosimeter solution (ISO/ASTM 51538) for
routine process control having traceability to the Danish Technical University.
AGROSTER Irradiation Company (Budapest)
The AGROSTER Irradiation Company was established in 1982 with the ownership of
the government. The company has a commercial, multipurpose, pool type, 60Co gamma
service irradiator, where the products are treated in carriers in an amount of about 450 t/year.
The largest part of the products are healthcare and laboratory devices, different packaging
materials, animal foods, base materials of healthcare and cosmetics, while 30-35 % of the
products are spices and herbs. The AGROSTER works under control of three certified and
continuously operated QMS, i.e. ISO 9001, ISO 13485 and ISO 11137. The treatment of
food makes the application of HACCP system also necessary.
At the AGROSTER for process control the ECB chemical dosimeter is used with high
frequency conductivity evaluation technique. Besides ECB dosimeter Fricke dosimeter is
used as a reference system to calibrate radiation field and calibrate routine dosimeters. The
ECB dosimetry system is traceable to the Danish Technical University.

Institute of Isotopes Co. Ltd. (Budapest)
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In the Institute of Isotopes Co. Ltd. (part of the former Institute of Isotopes of the
Hungarian Academy of Sciences) a pilot 60Co gamma irradiation facility was built in the
late sixties for R&D and pilot scale radiation sterilization of medical devices, for polymer
and food processing of 500 kCi nominal activity. The facility is in continuous operation
with well-established quality management systems (ISO 9001:2008, MSZ EN ISO
9001:2009), where the radiation technologies are performed on the basis of ISO 11137
using various liquid and solid state reference and routine dosimeter systems for process
control – mainly ethanol-monochlorobenzene solution - based on ISO/ASTM dosimetry
standards related quality control procedures having traceability to the Danish Technical
University (DTU).

 MALAYSIA
Survey was carried to find out the status of quality management practices implemented
by radiation facilities in Malaysia. A total of nine radiation facilities in which three
government owned and six runs by private entity i.e. four multinational and two local
companies. Main applications of radiation processing are medical devices sterilization,
wire and cable crosslinking and food irradiation. As the trading nation, the industry is
required to follow international standards. All of these facilities are certified with the
common quality management system such as ISO 9001:2015 and as well as specific quality
management system such as ISO13485:2016 and ISO 11137-1:2015. In addition, all of
these facilities have license to carry out irradiation process in accordance to the Malaysian
legislation.

 MEXICO
Irradiation processing in México is relevant in gamma irradiation facilities, electron
beam irradiation was recently initiated in a private facility located in the city of Tijuana on
the border with the state of California, USA.
Pioneer institutions in the applications of gamma irradiation in Mexico, that for various
reasons they had to get involved in this technology are: The National Institute for Nuclear
Research (ININ), the Ministry of Agriculture (today SAGARPA) and the Institute of
Nuclear Sciences at UNAM (The Autonomous National University of México). UNAM
from the research point of view in various fields of science, SAGARPA to control and
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eradicate outbreaks of the Mediterranean fruit fly and ININ as a promoter of peaceful uses
of atomic energy in addition to the technological applications of radiation.
In the year 2000, after 20 years of operation in the ININ of the first irradiation plant on an
industrial scale, started operations the Plant “NGS Enterprises”, a private project of the
IBA, NORDION and GRIFFITH companies that currently belongs to STERIGENICS. The
second largest private plant, BENEBION, starts operations in 2011, both plants work
successfully. In total there are in Mexico four industrial irradiators (Category IV) for
continuous process with available capacity of 10500 kCi and kCi 3469 of installed capacity;
2 irradiators batch type, a semi-industrial batch type (Category IV) and other Category II;
and nine self-shielded irradiators (Category I) with sources too decayed activities. On a
commercial scale the demand of irradiation processing has maintained a growing trend,
that is why ININ began 18 years ago activities to upgrade their facility and processes in
order to meet this demand. The upgrading activities include the Quality Management
System (QMS) certification within the framework of ISO9001:2000. Currently ININ´s
QMS is certified in ISO 9001: 2008 and the migration to ISO9001: 2015 is being prepared.
Sterigenics QMS is certified in ISO 9001:2015 and Benebión only has the certification of
the USDA-APHIS for Phytosanitary treatments.

 ROMANIA
IRASM Radiation Processing Center of “Horia Hulubei” National Institute for Physics
and Nuclear Engineering (IFIN-HH) is operating a gamma irradiator which is the only
industrial irradiation facility in Romania (IAEA TCP ROM/8/011 - 1993-2001). In 20172018 the main products are: sterile pharmaceutical containments (vials, sprays), cotton
gauzes, laboratory plasticware (sample containers, Petri dishes, etc), dialysers and blood
sets, pharmaceutical/dietary supplements, raw materials, peat soil. A special application is
the conservation treatment for cultural heritage items (archives, old books, icons, furniture,
paintings). IRASM Radiation Processing Center of IFIN-HH includes: Industrial Co-60
irradiator (3-500.kCi of Co-60), Self-shielded Co-60 gamma cell (6kCi of Co-60), High
Dose Dosimetry (ECB, Alanine, B3, Perspex, Harwell, CTA), Microbiology Lab (GMP &
ISO 17025), Physical & chemical testing (ICP-MS, GC-MS, FT-IR/FT-Raman, Portable
Raman, Thermal Analysis, Mechanical testing, Color, EPR, TL/OSL). IRASM performs
irradiation services to ~ 40 companies and participates in national and partnership R&D
projects. Other R&D activities are performed in the country in gamma cell type irradiator
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(ICPE-CA – electrical materials) and pilot scale e-beam (INFLPR - hydrogels, material
testing)
Quality management for radiation processing was introduced in Romania at IRASM
facility, the only industrial irradiator, in 2002 (ISO 9001, ISO 13485, EN552). At the
moment, the following standards are implemented and certified at IRASM centre of IFINHH:
ISO 9001:2015 (radiation processing, microbiological and physical-chemical testing)
ISO 13485:2012+ISO11137:2015 (radiation sterilization and microbiological testing)
ISO 15378:2011 (radiation sterilization and microbiological testing for pharmaceutical
packaging)
ISO/CEI 17025:2005, Good Manufacturing Practice (microbiological testing)
ECD and Alanine dosimetry systems are calibrated and traceable to NPL-UK, by Riso
HDRL – Denmark. IRASM participated in all IAEA inter-comparison exercises (IDAS,
RER) and, recently, INFLPR (pilot scale e-beam) joined RER1017/RER1019 intercomparison exercises.
Further plans include the development of industrial e-beam applications in Romania

 LATIN AMERICA AND CARIBBEAN REGIONS
With the support of the IAEA within the "atoms for peace" program, the research and
development of radiation applications in Latin America and the Caribbean began in some
countries at the end of the 1950s. This program has not ceased and to date there are diverse
experiences in research and applications for: agriculture, pest control, food, health, the
veterinary and medicine industry, the development of materials and the protection of the
environment. The level of mastery of radiological protection techniques and equipment and
operation of radioactive facilities (both laboratory and industrial) is diverse, as well as the
expertise and updated knowledge of the people working in the radioactive facilities. The
countries of the Region that have facilities for processing radiation (laboratory and / or
industrial), public, educational and private are: Argentina, Brazil, Chile, Colombia, Costa
Rica, Cuba, Ecuador, Guatemala, Jamaica, Mexico, Panama, Peru, Dominican Republic,
Uruguay and Venezuela.
The public and private sector usually work with international standards and there are
facilities that only follow national standards in the public sector. The same happens in the
9
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quality management of the operations (for research, development and services), private
facilities usually have Quality Management Systems certified by an authorized entity, and
in the public sector some institutions apply standards for the control and quality assurance
that do not become part of a Quality Management System (QMS) as such, and therefore
are not certified. There are experience and also deficiencies in the MS in the subject of
QMS.
The experiences of the MS within the Latin America and the Caribbean Region should be
used through cooperation projects of various scope to reduce the deficiencies in those MS
in the Region that requires it and thus maintain a level of infrastructure comparable with
institutions that have certified QMS.

WAY FORWARD
The participants overviewed the current status of QM practices for radiation processing in
four regions: Africa, Asia, Europe and Latin America, with specific examples from 5 MS:
Ghana, Hungary, Malaysia, Mexico and Romania. Two of these regions (Europe and Latin
America) have Regional TC Projects with related topics. It was observed that there are
differences concerning the level of implementation QM practices among MS belonging to
same region. Based on the presentations of the participants, it was revealed that the
Regional TC Projects reduced the gap among MS: countries with longer and more advanced
practices shared their expertise and gave support to other countries. Furthermore, the
recently revised standards challenge the radiation processing facilities with new
requirements (i.e overall risk analysis).
The Europe Regional TC Project collected updated information on the existing gamma and
e-beam irradiation facilities, irradiation applications, QA/QC/QM procedures in use and
applied standards. A new instrument for cooperation/improving/benchmarking – the
voluntary audit, was proposed in the current cycle to be performed at relevant irradiation
facilities/laboratories from participating MS.
Latin America has two Regional TC Projects currently running to strengthen QMS
implementation. However, most of the countries need support to evaluate the QMS
according to the recently revised ISO standards and detect the gaps to comply with the
regulations. These gaps should be addressed for both food irradiation and the other
applications (medical sterilization, polymer modification).
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In Africa and Asia regions, in some MS, some irradiation facilities have implemented QMS
in different stages but there is no integrated cooperative approach.

CONCLUSIONS AND RECOMMENDATIONS


During discussions, the importance of existing IAEA documents was highlighted.
The use of these documents could be suggested for all MS. However, these
documents are oriented mostly to radiation sterilization, therefore the gap, i.e
applications like polymer modification, environmental applications (e.g. waste
water, sludge), is suggested to be filled by upgrading existing documents.



The experiences from RER and RLA TC Projects were evaluated and observed to
be applicable for all MS. In order to focus the attention of MS in other regions (Asia,
Africa), appropriate workshops should be conducted, which may subsequently lead
to the establishment of similar regional projects in other regions.



Besides the common issues (i.e. QMS, dosimetry, human resources, safe operation,
e-beam practices) the implementation of such projects should be tailored according
to the specific needs. Sharing the knowledge through Interregional Cooperation
may result in a better use of existing resources.



In the past, IDAS program of IAEA was an excellent platform for MS to harmonize
and assess uniformity of dosimetry. More recently, the RER and RLA Projects have
been initiated through the execution of dosimetry intercomparison exercises to fulfil
this need. In absence of appropriate regional projects, in some regions, there exists
a gap in implementing this activity in such regions. The Technical Department of
IAEA should encourage the use of Collaborating Centers in conducting
intercomparison dosimetry exercises.



Dosimetry control particularly in e-beam technologies needs improvement,
therefore more efforts and attention are needed for increasing their involvement in
dosimetry inter-comparison exercises.



Due to the persistent efforts of the IAEA and MS in enhancing the implementation
of QM practices, the program has started taking roots in many MS. Conducting
voluntary audits in various fields of radiation processing will further strengthen
these initiatives and are strongly recommended.
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The sustainability and improvement of human capacity (i.e. succession planning)
needs to be supported by utilizing the available IAEA resources. Consequently, the
organization of Summer Schools is suggested by involving the relevant
Collaborating Centres from different regions.



Another useful tool for human capacity building is the IAEA e-learning platform,
namely CLP4NET. The initiative of Radioisotope Products and Radiation
Technology Section in developing an e-learning module for “Quality Management
Practices in Radiation Processing Facilities”, which will be deployed on CLP4NET,
is laudable and needs further support. The participants will encourage the use of
this tool at national and regional level.

SUGGESTIONS FOR QM – RADIATION PROCESSING MODULE
I. Change title: “Quality Management Practices in Radiation Processing Facilities”
II. Rearrange the content according to the content of ISO 9001:2015 :
1. Introduction / Historical facts/ Brief Introduction to radiation chemistry (units,
parameters of radiation fields/beams)
2. (Normative references) - Standards
3. Terms and definitions
4. Context of the organization
5. Leadership
6. Planning
7. Support
8. Operation
9. Performance evaluation
10. Improvement
III. To add information which is currently is weak or missing, for chapters 4, 5, 6, 7.
IV. To add a section for practical exercises (e,g. process definition, internal audit, risk
assessment)
V. Instead of basic/advanced appearance, to build the module in an initial/refresher
appearance.
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The participants agreed to send their suggestions for completion/modification of the
information for the above mentioned chapters until July 31st 2018.
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ANNEX 1

IAEA Consultants Meeting on
“Quality Management Practices in Radiation Facilities”
03-06 July 2018
IAEA Headquarters Vienna, AUSTRIA
(Meeting Room – M0E70, VIC)
AGENDA
Tuesday, 03 July 2018
Session I:

Introductory Session

9.00 - 9.30

Opening of the meeting:
Mr. Joao Alberto OSSO JUNIOR (Head, Radioisotope Products and Radiation
Technology Section)
Mr. Bumsoo Han (Scientific Secretary)
Mr. Sunil Sabharwal (Scientific Secretary)
Scope and Objectives of the Meeting
Adoption of the agenda

Session II:

Participants’ Presentations **

09.30 – 10.30

Mr Abraham-ADU-GYAMFI-Ghana
Quality management Practices in Radiation Processing Facilities in Ghana

10.30-11.00

Coffee Break

11.00 – 12.00

Mr Andras-KOVACS-Hungary
Quality management Practices in Radiation Processing Facilities in Hungary

12.00 - 13.30

Lunch break and administrative matters

13.30 – 14.30

Mr Othman SIDEK-Malaysia
Quality management Practices in Radiation Processing Facilities in Malaysia

14.30 – 15.30

Mr Miguel- IRAN ALCÉRRECA SÁNCHEZ -Mexico
Quality management Practices in Radiation Processing Facilities in Mexico

15:30-16:00

Coffee Break

16:00-17:00

Mr Valentin-MOISE-Romania
Quality management Practices in Radiation Processing Facilities in Romania
Reception

17:30-19:00

14

“Consultants Meeting”, Vienna, Austria, July 2018

Wednesday, 04 July 2018
Session III & IV

Discussion on “Quality Management Practices in Radiation Facilities: IAEA
Initiatives” - ALL PARTICIPANTS

09.30 – 10.30

Mr Andras-KOVACS
New IAEA Initiatives in Quality Management Practices in Under IAEA Regional
Programme in Europe

10:30 – 11:00

Coffee Break

11.00 – 12.30

Mr Miguel-IRAN ALCÉRRECA SÁNCHEZ -Mexico
New IAEA Initiatives in Quality Management Practices in Under IAEA Regional
Programme in Latin America

12.30 – 13.30

Lunch Break

13.30 – 15:30

Mr Bumsoo HAN, Mr Sunil SABHARWAL & Ms Dinara ABBASOVA
Quality Management Practices in Radiation Facilities: IAEA Initiatives

15:30-16:00

Coffee Break

16.00 – 17.30

All Participants
Review of IAEA activities and identification of gap areas for enhancing Quality
Management Practices in Member States

Thursday, 05 July 2018
Session V

Review of the e-learning module: ALL PARTICIPANTS

9:30-10:00

Ms. Any YEMENJIAN
The IAEA Cyber Learning Platform for Network Education and Training-CLP4NET

10:00-10:30

Ms. Dinara ABBASOVA
Introduction to the Developed CLP4NET training course

10:30-11:00

Coffee Break

11:00 – 12:30

Review of the e-learning Module

12:30 – 14:00

Lunch

14:00- 15:30

Review of the e-learning Module

15:30-16:00

Coffee Break

16:00-17.00

Revision of the e-learning Module
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Friday, 06 July 2018
Session VI

Finalizing Future Activities and Preparation of Meeting Report: ALL
PARTICIPANTS

9:30-10:30

Discussion on Future Activities

10:30-11:00

Coffee Break

11:00 – 12:00

Drafting of Meeting Report

12:00 – 13:00

Review and acceptance of the draft of the meeting report
Closing of the Meeting
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ANNEX 2
F2-CS-1703240
CM on "Quality Management Practices on Radiation Facilities"
Vienna, Austria
3 July 2018 - 6 July 2018
List of Participants
(as of 2018-06-27)
S. No.

Authority

1

Ghana

2

Hungary

3

Malaysia

4

Mexico

5

Romania

Personal Details
Mr Abraham ADU-GYAMFI
Biotechnology and Nuclear Agriculture Research Institute; Ghana
Atomic Energy Commission (GAEC)
P.O. Box 80
Legon ACCRA
GHANA
Tel: 00233 302 402 286
Email: adugyamfi21@yahoo.com
Mr Andras Vilmos KOVACS
Atomic Energy Engineering Co. Ltd
Konkoly-Thege Miklos Str. 29-33
1121 BUDAPEST
HUNGARY
Tel: 139222223164
Email: akovacs.iki@gmail.com
Mr Othman Mohd SIDEK
Division of Planning and External Relations; Malaysian Nuclear
Agency; Ministry of Science, Technology and Innovation
43000 KAJANG
SELANGOR
MALAYSIA
Tel: 89112175
Email: sidek_othman@nuclearmalaysia.gov.my
Mr Miguel IRAN ALCÉRRECA SÁNCHEZ
Instituto Nacional de Investigaciones Nucleares ININ
Carretera México-Toluca S-N
Km. 36.5, La Marquesa
52750 CIUDAD DE MEXICO
OCOYOACAC
MEXICO
Tel: 53297251
Email: miguel.alcerreca@inin.gob.mx
Mr Ioan Valentin MOISE
National Institute of Physics and Nuclear Engineering "Horia
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6

IAEA

7

IAEA

8

IAEA

Hulubei"
P.O. Box MG-6, Str. Atomistilor 407
77125 MAGURELE
ROMANIA
Tel: 0040 21 4575331
Email: vmoise@nipne.ro
Mr Sunil SABHARWAL
Scientific Secretary
International Atomic Energy Agency
Department of Nuclear Sciences and Applications
Division of Physical and Chemical Sciences
P.O. Box 100, Vienna International Centre
Wagramer Straße 5
1400 VIENNA
AUSTRIA
Tel.: 0043 1 2600 21744
S.Sabrharwal@iaea.org
Mr Bumsoo HAN
Radiation Chemist,
International Atomic Energy Agency
Department of Nuclear Sciences and Applications
Division of Physical and Chemical Sciences
P.O. Box 100, Vienna International Centre
Wagramer Straße 5
1400 VIENNA
AUSTRIA
Tel.: 0043 1 2600 24539
B.Han@iaea.org
Ms Dinara ABBASOVA
Consultant,
International Atomic Energy Agency
Department of Nuclear Sciences and Applications
Division of Physical and Chemical Sciences
P.O. Box 100, Vienna International Centre
Wagramer Straße 5
1400 VIENNA
AUSTRIA
Tel.: 0043 1 2600 24539
D.Abbasova@iaea.org
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