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summary of discussions and the resultant recommendations regarding possible themes for
future Regional Projects and Regional CRPs for consideration by the Agency. Annexes
giving the actual text of major presentations made at the Meeting are placed at the end of

the Report.
2.0 Status Reports

2.1. Bangladesh

Radioisotope Production Division produces 99m’l"c—gene‘rators from irnportéd fission
produced Mo and some *™Tc kits. The only 3MW TRIGA MARK-II Research Reactor
was not in operation for long time. But now the reactor is ready for isotope production.
~ The division recently purchased new in-cell equipment and control panel for the old 131y
plant and installed plants for B therapeutic and diagnostic capsules. Plants for 3P and

192Ir brachy-therapy source production are under installation.

- The division follows quality systéms using standard operating procedure prescribed by

the control authority.
2.2. China (CIAE)

" In September 1997, the Department of Isotopes (DI) of CIAE started to establish its
quality management system according to ISO 9001-1994. In 1998, the top manager ----

Director of DI --- issued the Quality Manual. Before that, DI had its own Quality System.

In May 1999, DI got its ISO 9001 certificate, ahead of other manufacturers in
radiopharmaceutical field in China. Next year DI hopes to get a new ISO 9001 certificate
in accordance with ISO 9001-2000. |

DI’s Quality Manual covers nearly all fields in radioactive products: radioisotopes
irradiated by reactors and cyclotrons, radiopharmaceuticals, immuhéassay kits, radiation

sources, labeled compounds and radiotracers.
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1.0 Introduction

The IAEA ~ RCA Regional Project on Quality Assurance (QA) and GMP of
Radiopharmaceuticals (RAS/2/OO9)‘ was for_mulated in a Meeting held in Jakarta,
Indonesia in February 1999. A series of programmes planned therein have since been
implemented. All the participant countries have appreciated the coilsequent benefits
accrued to many of their scientists and the national laboratories. The major outcome has
been the compilation of a Booklet on "Guidelines for GMP of radiopharmaceuticals”

under this regional project.

Another important publication targeted under this Regional Project is a “Quality
Assurance Manual for Radiopharmaceuticals”. IAEA in collaboration with Vietnam
Atomic Energy Commission had hence organised the present Regional Experts Meeting
for the preparation this Booklet. The following participant countries and the experts
attended the Meeting held at Ho Chi Minh City. Significant contributions were made by
way of presentations, discussions and consensus in preparation of the contents of the
proposed manual and a work plan to execute the preparation of the booklet. The meeting

was attended by:

Bangladesh Dr. A. Haque

China (CIAE) Dr. Z. Luo

China (NPIC) Dr. Y. Liu

India ‘ Dr. N. Ramamoorthy (Resource Person)
Indonesia Dr. A. Mutalib

Korea Dr. H-S. Han _

Malaysia Dr. Shaharuddin Mohd.

Pakistan Dr. M.S. Bhatti

Thailand Dr. S. Charoen

Vietnam Dr. Le Van So

IAEA Dr. D.V.S. Narasimhan

This Meeting Report gives a gist of the presentations made by the individual experts
(which by and large represented the existing status in the participant countries), the
consensus arrived at the need, scope and contents of the proposed Manual and the work

plan fargeted to bring out this Manual in about three months. The Report also covers the



2.4. India

The Board of Radiation and Isotope Tecﬂnology (BRIT) of the Department of Atomic
Energy (DAE) has a large volume operation of manufacture and supply a variety of
radiopharmaceuticals. A National Body of Experts called Radiopharmaceuticals
Committeé (RPC) constituted by DAE, Govt. of India is responsible for the re>gulatory
aspects governing the manufacture and use of radiopharmaceuticals in India. This body
comprises Noin_inees of the Drugs Controller General and Commissioner, Food & Drugs
Administration (FDA) apart from experts / specialists in pharmacy / pharmacology,
nuclear medicine, radiopharmacy etc. The documents of QC test monographs and _
Manuals for production processing of radiopharmaceuticals approved by the RPC provide
the basis for Quality Assurance measures in the on-going practices in India. The
C_onnnittée meets at least once a year. The same Committee is also responsible for
approving the new products for initially evaluation and later for regular manufacture.
Typical examples of texts of Monographs and Manuals will be made available to

interested participants.
2.5. Indonesia

At present, both BATAN (Indonesian National Nuclear Energy Agency) and BATAN
Technology Inc. are in a joint-cooperation with Nuclear Medical Company, an USA
based company, to produce commercially finished radibpharmaceuticals, pharmaceutical-
grade radiochemicals, and medicals devices, such as brachytherapy seeds. This -
cooperation needs of BATAN, BATAN Technology Inc. and Nuclear Medical Company
to jointly prepare a new quality system based on cGMP for finished pharmaceuticals,
cGMP for medical devices, and ISO 9001 as fequested on their MOU (Memorandum of
Understanding). However, BATAN Technology Inc. will certainly maintain its current
quality system for its own business and it is in processing for the ISO 9001 certification.
BATAN’s own activities, specifically the Center for the Development of Radioisotopes
and Radiopharmaceuticals (CDRR), will be more concerned on the R&D that needs the

quality systems based on the ISO 25 and GLP. The CDRR has set up the QA Team for



From September 1999, DI started to do its best for GMP. Firstly, it modified its
production premises and compiled documents for Mo-99/Tc-99m generator. DI wishes to

get its GMP certificate in the beginning of next year.

So when DI amended its documents for ISO 9001-2000 in the end of this year, it will
concern about the Chinese GMP regulation to avoid any difference between ISO and

GMP in details.
2.3. China (NPIC)

At present, targets have been irradiated in both High Flux Testing Engineering Reactor
(HFTER) and Mingjiang Testing Reactor (MJTR) and i7 radoipharmaceuticals are
routinely produced and supplied to customers in large scale. Among them, the Na'*'I oral
solution, gel *"Tc generator, *’SrCl, injection, Sm-EDTMP occupied 80% of total
sales. In 1999, all the general pharmaceutical production factories are demanded by our
government to pass the GMP authentication before 2001 and Radiopharmaceuticals

should pass the GMP authentication later. Therefore:

Facilities and Equipment improvement:

For further strengthening the quality of these products, NPIC has invested millions to
renovate all the facilities, increase air clean system, increase working area, acquire

necessary production and testing equipment to meet the requirement of Chinese GMP.
GMP compliment:

~ GMP trainings to both managers and workers have been given by government officials,
invited experts and our trained technicians. Special trained technician is designated to
operate and maintain the clean air system. The documentation is also to be emphasized.
All the necessary documents (Standards, working instructions, regulations etc) have been
established. NPIC has passed ISO9002 authentication in August of last year. This is the
foundation for us to apply for the authentication of GMP. In the second half of this year, a

consulting organization will be invited to guide us to follow GMP.
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pharmaceuticals and radiopharmaceuticals based on code of Good Manufacturing
Practice (GMP) is the Ministry of Health through the National Pharmaceutical Control
Bureau (NPCB), whereas SIRIM is responsible for the certiﬁeati011 of quali;ry based on
ISO 9000, Guide 25, ISO 14000, etc. In the Malaysian Institute for Nuclear Technology
Research (MINT), the manufacturing, supply and distribution of radioisotopes and
radiophanﬁaceuticals have been GMP and ISO 9002 certified in 1988 and December
2000, respectively. Quality system consisting of quality manual, work procedure, work
instruction, etc has been established according to the requirement of ISO 9002. Currently
in MINT, effort is being made to convert the ISO 9002 .obtained to ISO 9001, version
2000; and to prepare for the certification of microbiology services for Guide 25. Besides
the GMP and ISO 9002 certification for the manufacturing and supply of
radiopharmaceuticals, other services such as Cobalt-60 irradiation facility for medical
pfoducts and Secondary Standard Dosimetry Laboratory | (SSDL) has been and is
undergoing the ISO 9002 certiﬁcaﬁon, respectively. Effort is constantly being made to
further improve the quality of products, services, etc rendered by MINT to its clients

based on established quality guidelines.
2.8. Pakistan

Pakistan Institute of Nuclear Science and Technology (PINSTECH) has two research
reactors of 10MW and 30MW respectively. The first reactor called PARR-I is providing
irradiation facilities as well as serving in training the operators and supervisors: There are
two production cells for 1-131’ based on wet and.dry distillation processes. About 2-3 Cis

of I-131 are being produced weekly and supplied to the hospitals in Pakistan.

Having the facilities for kit production established in 1989 under an IAEA project
" PAK/6/012 regular production of 9 kits is carried out.

Various limits on quality checks are taken from USP, BP and IAEA-TECDOC 649 and
from the literature. Based on our own experience and on the available literature a local
quality manual has been prepared. This manual is used by the technical staff pefforming

various tests.



arranging the system and preparing the quality manual and the implementing documents

to fulfill the quality system requirements.
2.6. Kox_‘ea

VSince 1985, the comrﬁiftee of Korea Good Manufacturing Practice (KGMP) estimatioh
recommended to adopt the KGMP guide for production of radiopharmaceuticals. In
principle, regulations for the general pharmaceuticals are correspondingly applied to
radiopharmaceuticals. Therefore, production facilities for Radiopharmaceuticals shall be
installed in accordance with the law of the good manufacturing practice for
pharmaceutical products in Korea. In 1992 the regulation of KGMP certification was
established and come into force with the exception of radiopharmaceuticals. Six hot cells
for medical radioisotopes and the clean room facilities for the production of Tc-99m cold
kits and labeled cofnpounds were completed in accordance with Korea Good
Manufacturing'Practice (KGMP) in 1998, but we did not apply the KGMP certification
‘and are preparing documents for it. Korea Atomic Energy Research Institute and Korea
Cancer Center Hospital are installing the Tc-99m generator loading facility and the new
cyclotron Radiopharmaceuticals production facilities in accordance with the regulation
of KGMP certification. Because KFDA encourages adopting the regulation of KGMP
certification in the near future, we are préparing documents for the application of KGMP
certification, other manufacturer such as cyclotron and PET Radiopharmaceutical
producer are also doing. In future all items such as medical .radioisotopes, cold kit and
radiation therépy sources, should be controlled by the code and standards of the Korean

Drugs, Cosmetics and Medical Instruments under the KGMP regulation.
2.7. Malaysia

The focus on quality in the private and public sectors has been the main emphasis of the
government of Malaysia especially in the area of management, manufacturing, service,
etc. Fund has been allocated annually by the government to achieve this goal. In

Malaysia, the authority responsible for the issuance of license to manufacture
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Guidelines for quality assurance system for radiopharmaceuticals were compiled. This
document is considered as a general quality manual for radiopharmaceutiéals. The

content of this quality manual is composed of three parts.

Part ] is a general description on the quality system requirements, management structure

and responsibility.

Part II is a description on the inspection, control, testing, quality records, audits, product

release procedures, complaint investigation and recall action.

Part III is a quality control manual. This generally describes facilities, instrument,

equipment and the standard operating and testing procedures.
3.0 Need for QA Manual and its Scope

The Meeting witnessed active deliberations on thé need for a Quality Manual for
radiopharmaceuticals. The title terminology, whi‘ch would itself define the scope of the
proposed Manual, was therefore debated at great length. It was agreed that there is an
important need for an accompanying Volume to the Booklet on "Guidelines for GMP of -
radiopharmaceuticals” recently brought out by KAERI under the pfesent IAEA Regional
Project. Already existing documentation needs for accreditation by ISO were referred to
in the Meeting. It was felt that although they are very important and useful, much of them
reflect mandatory requirement list but not the much needed actual technical features and
details. The latter would be of greater interest énd significance and should therefore find a
| place in the present compilation. The new Manual should thus contain both technical
information as well as protocols required for later accreditation by ISO, GMP etc., to be
adapted as per needs of the individual country. It was felt that the new Manual should be
a trend setter for the minimum but adequaté QA Measures, so as to serve as both a
Reference Volume and an authentic document for the benefit of information for any

national / governmental authorities, whenever required.

Accordingly the Manual could contain two main sections, the first devoted to the listing

of requirements of Quality Management (QM) systems and the second detailing the



The manual for quality control of Mo-99/Tc-99m generators is under preparation and will
be ready before the production starts. 4

2.9. Thailand

IsotopeAProduction Division, Office of Atdmic Energy for Peacé produces and supplies
radioisotopes and radiopharmaceuticals. Currently radioisotopes and
radiopharmaceuticals such as I-131, Sm-153, P-32, I-131 Hippuran, I-131 MIBG, Sm-
153 EDTMP, Sm-153 HA, and Tc-99m Kits for MDP, DTPA, DISIDA, DMSA,
HMPAO, MIBI, MAA, MAG3, EC, ECD, Phytate, Stannous, etc. are being produced.
Some RIA kits are also produced such as kits for determination of Progesterone,
Estradiol, LH, FSH, Testosterone and Albumin. Development programs are currently in
progress such as: development of Tc-99m labelled infection imaging agents based on
monoclonal antibodies and peptides, radiolabelling of monoclonai antibodies and
radiotherapy, development of coated tube for RIA kits and development of RIA kits for

radiometric assays for. tumor markers.

Under the Regional Project on QA and GMP of Radiopharmaceuticals, Quality Manual
which conforms with ISO 9002 has already prepared by QA team. This document is
being approved by the Division. The Operéting Procedures and Work Instruction are

under preparation and adaptation and will be implemented in the near future.
2.10: Vietnam

In Vietnam the production of Radiopharmaceuticals has only been implemented at Dalat
Nuclear Research Institute (DNRI). Because of the small production volume, the quality
system of radiopharmaceuticals production in DNRI was simplified to a certain extent to

satisfy the minimum requirements of a standard Quality System.

The responsibility and authority are delegated through the management structure in
accord with the Decision Letter of the Director of NRI, which is documented through a

formal job description of the Head of the Radioisotope Department.



- Consultancy requirements (to reduce cost and time)

- Certification process

= Pre - Assessment

(system audit)

* . Assessment (Implementation)

*  Apply for Actual certification by authorized bodies (ISO and GMP)

" - Guidelines For Good Manufacturing Practices of Radiopharmaceuticals (IAEA)

3. Maintenance of certification

- Internal audit at intervals

- Surveillance by authorized bodies
4. Reference to Documents

e.g.:

- c¢GMP FDA
Section II :  Quality Assurance

A . Infra-structure and Standards

Introduction |

1
o

9]

. Facilities

Premises

Equipment and Instrument

. Premises
- Hotcell
- Shielded B

- Glove Box

00X

- Fume Cupboard

- Clean Room

. Equipment and Instrument

- In Production

- InQC
Physical
Chemical

- Biological :

Gamma counter; Gamma ray spectrometer; dose calibrator

HPLC/TLC ; Balance ; pH meter; Spectrophotometer

autoclave/ovens ; Incubator
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technical features / procedures towards Quality Assurance, namely, the infra structural
facilities, the products, QC testing and regulation. It would be attempted to cover all the
needs for QA, right from lab facilities, raw materials, processes and in-process controls,
QC tests to regulations Tables and Annexeé giving further de’t—ails of standards,
specifications, test procedures, etc. wherever required would be included to make the
Manual corhprehénsive. In case the required details are already covered in the earlier
volume on "Guidelines for GMP of radiopharmaceuticals”, the same will not be repeated

in the new Manual.

4.0 Proposed Contents of the QA Manual and Work Plan

Table-1 gives the detailed Table of Conténts of the QA Manual proposed along with the
person(s) designated to be - responsible for coordinating the respective

rinputs/‘confri_butions.

"The discussion on the work plan were carried out. It is suggested that the first draft of the
Quality Assurance Manual will be compiled and reviewed in the forthcoming Workshdp ‘
in Korea in October 2001. Dr. Le Van So and Dr. Mohd. Shaharuddin have been
requested to be the co-ordinators for the compilation of the manual and Dr. N.

Ramamoorthy to review the compilation.-

Table-1: Proposed Contents of the QA Manual

Quality Assurance Manual for Radiopharmaceuticals
Introduction
Section I:  Quality Management
1. Introduction
- Definition of Quality Ménagement
2. Accreditation Systems for Quality Management
- Relationship between ISO and GMP
- Contents of ISO 9000 and GMP
- Requirements for Accreditation (ISO and GMP)



e Generators
e Applicators
4, Product evaluation and product launch protocol
e Introduction
o Biological and toxicity tests
e Animal tests
e Clinical trial

e Registration.

C. Testing

Introduction

1. QC Testing
1.1 Radioﬁuclidic purity
1.2. Radiochemical purity
1.3. Radioactive concentration
1.4. Chemical purity
1.5. Particle size
1.6. Physical .
1.7.pH
1.8. Sterility test
1.9. Apyrogenicity
1.10. Biological distribution
111 Stability |
2. Product release procedures
3. Consignment control aspects

4. Anomalies / Complaints / Recall Actions
D. Regulation

1. Regulatory Bodies

2. Animal test needs

3. Radiation safety and waste disposal aspects



Dose-rate meters ; Survey meters

B. Products.
Introduction
1. Raw Materials.
) 1.1. Chemicals
- Sourcing: Sourced from reputed manufacturers.
- Specification: accompanied with the quality control analysés
certificate. ‘
- Inspectioﬁ, testing and characterization for the suitability.
1.2. Ligands, Precursors prepared in house
- Specification -
- Quality certification
1.3. Reference Samples
- Sourcing
- Specification (referred to Annexes)
- Inspection, testing, etc.
1.4. Water and Gases
- Sourcing
- Characterization and testing
1.5. Containers and closures
- Sourcing
- Inspection and testing; etc.
2. Processing
. Forrnplation
e In-process control (Radiochemical purity, chemical content, radioactivity,
instrument performance.)
3. Product specifications
e Injectable solution
* Oral solution and capsule

* Kit
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