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FIFTH WORKING GROUP MEETING 
OF RCA MEMBER STATES 

Dhaka, Bangladesh 
11-16 May 1983 

SUMMARY REPORT 

The 5th Working Group Meeting of Member States of RCA (Regional 

Cooperative Agreement for Research, Development and Training Related to 

Nuclear Science and Technology) was held 11 to 16 May 1983, in Dhaka, 

Bangladesh, hosted by the Government of Bangladesh. A list of participants 

of the meeting is attached as Appendix 1. 

Dr. Anwar Hossain, Chairman, Bangladesh Atomic Energy Commission, 

in welcoming the delegates on behalf of the Host Government, traced the 

history of RCA and hoped that the meeting would result in pragmatic programmes 

in keeping with the resources and abilities of the Region. His statement 

is attached as Appendix 2. 

Professor Maurizio Zifferero, Deputy Director General, Department of 

Research and Isotopes, IAEA, presented the opening remarks with a statement 

setting forth the current status and the significant progress achieved in RCA 

activities during the past year, as well as identifying important items 

of the agenda to be disc~ssed during the course of the meeting. The statement 

is attached as Appendix 3. 

Air Vice Marshal Sultan Mahmud, Minister for Energy and Mineral Resources, 

Government of Bangladesh, inaugurated the meeting with a statement that it 

is timely to consider the establishment of a Regional Centre in an RCA country 

since RCA has been steadily growing during the past eleven years. The 

statement is attached as Appendix 4. 

Dr. M. Mizanul Islam of the Bangladesh Atomic Energy Commission presented 

a vote of thanks on behalf of the Local Organizing Committee for the Working 

Group Meeting; it is attached as Appendix 5. 

Following the opening of the meeting, Dr. Anwar Hossain was formally 

elected Chairman of the Meeting. 

The provisional schedule for the meeting was accepted. It is attached 

as App~ndix 6. 
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Agenda Item I 

Progress of Regional Cooperative Research Projects 
1982-83 

A summary of progress in 1982-83 and the current status of RCA 

research projects was presented by the IAEA Secretariat. The summary, 

along with the progress reports of all research projects, is attached 

as Appendix 7. 

The IAEA Secretariat reported that significant progress had been 

achieved in all projects. Four new projects in the field of Medical and 

Biological Applications of Nuclear Techniques, which were recommended 

by RCA/l1, have been approved by the Director General of IAEA and are now 

being implemented. The IAEA's regular research programme budget and special 

contributions by the Government of Japan are being used to fund these 

projects. 

A new project on "Basic Science using Research Reactors", which was 

proposed by the Government of India and recommended by RCA/l1, has been 

approved by the Director General and is now in force. This project is 

funded by the special contribution of the Indian Government. 

The Representatives of Governments party to RCA expressed satisfaction 

with the progress made to date on all projects. 

The Representative of Bangladesh expressed his pleasure at the 

continuation of the project on "Health-Related Environmental Research", and 

requested the Agency to supply reference materials of dietary items, including 

rice, fish and milk for intercomparison studies in 1984. The IAEA Secretariat 

stated that consultation with the Scientific Officer for this Project will 

be taken up in Vienna upon the request of the Bangladesh Representative. 

The Representative of India pointed out the importance of preparing 

a Code of Practice for radiation sterilization of medical products, to 

accelerate its commercialization in developing countries, and urged the IAEA 

to publish the Code of Practice as soon as possible. The IAEA Secretariat 

stated that the establishment of the Code of Practice is an important objective 

of the Radiation Sterilization Project and it should be published at the 

earliest possible time by IAEA. 
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The Representative of Bangladesh pointed out that, in his country, 

the Yellow Mosaic Virus (YMV) is a very serious disease and presents a 

much greater danger in soybean production than rust. 

The Representative of Bangladesh also urged the early circulation 

of the Revised Recommended International Standard and Code of Practice for 

Food Irradiation by the Codex Alimentarius Commission (CAC), to promote 

the commercial use of food irradiation in Bangladesh. The Representative 

of India informed the meeting that the Revised Code of Practice has not yet 

been approved by the CAC. 

Agenda Item II 

Progress of the UNDP Industrial Project 
1982-83 

A summary statement was given by the IAEA Secretariat on behalf of the 

Project Director of the Regional UNDP Project for Asia and the Pacific (RCA) 

on Industrial Applications of Isotopes and Radiation, concerning the current 

status, progress and future plans. The summary, along with the status report 

of the Project, is attached as Appendix 8. 

The Project Office will be opened on 1 July 1983, at the Centre for 

the Application of Isotopes and Radiation (CAIR), BATAN, Jakarta, Indonesia. 

The Tokyo Office will accordingly be closed as of 30 June 1983. IAEA/UNDP 

are completing action leading to the appointment of a new Project Director 

to become effective 1 July 1983. 

The Project Senior Board of Advisors was appointed on 9 September 1982. 

The Board, which is composed of five members, has overall responsibility 

for the Project. The first meeting took place in Jakarta, 4-5 November 1982, 

and the second meeting will be held in Ban Pong, Thailand, 2-4 June 1983. 

The total Project budget for 1983 is US$2, 759,668, which includes UNDP 

funds and the contributions of the participating Governments as follows: 



1 . UNDP 

a. Experts and consultants 

b. Training 

c. Equipment 

d. Administration 

e. Miscellaneous 

2. Participating Governments 
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TOTAL 

(in US$) 

33,526 

204,420 

573,305 

56,000 

5,000 

872,251 

1,887,417 

The Representatives of participating Governments expressed satisfaction 

with the progress made to date and the current status of the UNDP Industrial 

Project. 

The Malaysian Representative urged that IAEA!UNDP should appoint the 

successor of the UNDP Project Director as soon as possible for a smooth trans­

fer of responsibilities. The DDG-RI, IAEA, stated that IAEA/UNDP are holding 

final consultations with the participating Governments and a formal announce­

ment will be made soon. 

The Representative of Bangladesh urged an increase in the number of 

trainees under the sub-project "Nuclear Instrument Maintenance" in view of 

the importance of this field. The IAEA Secretariat stated that it is not 

easy to increase the number of trainees due to budget limitations and the 

limited capacity of hosting instrument manufacturers in Japan. It was pointed 

out by the Secretariat that another on-the-job training course will be given 

in 1984. The Representative of Japan stated that his Government would make 

every effort to increase the capacity for receiving trainees subject to the 

availability of additional UNDP funds. 

The Representatives of India and Pakistan stated that they had not 

received the announcement letter for the first training-demonstration on 

Nuclear Control System Use in the Mineral Industry, scheduled for 

18 August 1983 to 31 March 1984, in Australia and the Philippines, and 

urged the IAEA to submit the letter immediately. In this connection, the 
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Representative of Pakistan stated that his Government should receive 

the announcement letter from IAEA three months before the training is 

scheduled, to facilitate nomination of candidates and internal procedures. 

Agenda Item III 

1983 RCA Action Plan and 1984 Cost Projection 

The 1983 RCA Action Plan was presented by the IAEA Secretariat as set 

forth in Appendix 9. The total budget for the RCA projects in 1983, 

a& submitted to the Director General, was in the amount of US$3,448,238. 

The budget for research projects was in the amount of US$S72,000, and that 

for the UNDP Industrial Project was US$2,876,238. The research projects 

on Hydrology, Research Reactor Utilization and Food Irradiation are funded 

by the Governments of Australia, India, and Japan resprectively. Financial 

resources for the UNDP Industrial Project are from UNDP funds, special 

contributions in cash and in kind from RCA Governments, and contributions 

from industries in RCA countries. 

A draft of the 1984 cost projection was explained by the IAEA Secretariat, 

and is attached as Appendix 10. 

The total estimated cost for research projects is US$921,SOO, including 

training activities (US$180,000). Costs for research contracts and meetings 

for 1984 exceed the 1983 level by about 30%. 

The Representatives of RCA Governments expressed their great appreciation 

of the IAEA's continuing financial support to RCA and urged its strong support 

for the activities planned for 1984. Following the discussions, the proposed 

activities for 1984 as outlined in Appendix 10, were accepted. 

The Chairman asked about coordination between the Department of Research 

and Isotopes and the Department of Technical Cooperation, IAEA, in RCA 

activities. The DDG-RI stated that the involvement of the Technical 

Cooperation Department in RCA is increasing and should be further increased 

in the future. The UNDP Industrial Project is handled by an office in the 

Department of Technical Cooperation. The training activities planned and 

equipment required for the project on Medical and Biological Applications of 

Nuclear Techniques should be supported by the Technical Cooperation funds 

through appropriate coordination with the Technical Cooperation Department. 
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The Chairman pointed out that the total cost for 1984 had decreased 

from 1983 by US$724,OOO, due to the cost decrease for the UNDP Project 

because procurement of major equipment has been accomplished in 1982 and 

1983. The cost for other projects has increased by about 60%. 

The Representative of Bangladesh enquired as to the reasons for 

the reduction in cost of the Project on Hydrology and Sedimentology, 

and expressed his serious concern with the significant reduction in this 

important project activity. The IAEA Secretariat explained that the 

Government of Australia has been supporting the Project since 1979 and 

terminated its cash contribution and financial support by the Government 

of Australia has been shifted to the Mineral Exploration and Processing 

Project during 1983, so that IAEA will fund the hydrology activities through 

its regular research budget in 1984. The DDG-RI stated that he understood 

that the projected cost for the 1984 activity in hydrology should be 

sufficient under present circumstances. 

The-Representative of Australia stated that it was his understanding 

after the Research Coordination Meeting for the Hydrology Project held in 

1982, that the development phases in the participating countries had been 

accomplished and that they are now, to some extent, self-supporting. 

In view of the importance of this project, the increase in funding 

after 1984 through the support of IAEA and/or RCA Governments was particularly 

emphasized by the Representatives of Bangladesh, India and Pakistan. 

The Chairman recommended that the IAEA could organize a regional 

seminar on hydrology to review the current status and exchange views 

among RCA countries. He also suggested to IAEA to arrange a mission to survey 

common problems related to hydrology and sedimentology in RCA countries. 

Agenda Item IV 

Future Programme and New Proposals 

1. Medical and Biological Application of Nuclear Techniques 

A revised project proposal on "Medical and Biological Applications of 

Nuclear Techniques" was outlined by the IAEA Secretariat. (Appendix 11). 
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The proposal includes four major sub-projects: 

1. Improvement of radiation therapy in cancer 

2. Nuclear medicine in liver and thyroid diseases 

3. Nuclear techniques for diagnosis of parasitic diseases 

4. Preparation of Tc-99m generators, radiopharmaceuticals and 
radioimmunoassay kits. 

It consists of three phases, namely 

Phase I - Cooperative research projects, 1983-85 

Phase II - Training programmes for technology transfer, 1984-87 

Phase III - Setting up of a centre for training, 1986-89. 

In accordance with a request by RCA Governments, the IAEA Secretariat 

submitted the above proposal to the Asian Development Bank for their partial 

financial support. However, the IAEA Secretariat has recently been advised 

that the Asian Development Bank is currently not in a pOSition to support 

the project because of their restricted budget. 

The IAEA Secretariat reported that Phase I of this project is now 

being implemented through the IAEA regular research budget, and training 

courses planned for 1984 have been submitted to the Department of Technical 

Cooperation for approval. 

The Representative of the Republic of Korea stated that, in order to 

reduce the cost for equipment used in a training centre, a network system 

using existing institutes in RCA countries as centres of excellence may be 

more appropriate, and offered the expertise and equipment available at KAERI 

for training programmes in cancer therapy. 

The Representative of India expressed his support, in general, of the 

revised proposal, and suggested that high priority should be given to 

the training activities. He also pointed out the urgent importance of 

training in "remote after-loading technique" for therapy of uterine cancer 

which is very prevalent in the majority of RCA countries. He suggested 

that the frequency of the training courses on nuclear medicine could be 

reduced to once every two years to save project cost and that medical doctors 

and physicists trained in the courses can in turn train people in the field 

in their respective home countries. 
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The Indian Representative also emphasized the importance of the project 

on nuclear techniques for tropical parasitic diseases, such as malaria and 

filariasis, in developing countries. 

The Representative of Bangladesh supported the statements made by the 

Indian Representative, in particular those concerning the importance of the 

training-the-trainers programme and the integration of training on radio­

immunoassay kits and radiopharmaceuticals. He also proposed that his 

Government would be willing to host one training course on "Nuclear Techniques 

for Tropical Parasitic Diseases". 

The Representative of Bangladesh suggested the integration of a compact 

cyclotron to produce short-lived isotopes for medical use in the list of 

equipment for the planned Regional Centre. 

The Representative of Japan stated that his Government strongly supports 

the projects "Medical and Biological Applications of Nuclear Techniques" 

and, in particular, he emphasized the importance of cancer therapy and nuclear 

medicine. An outline of his statement is attached as Appendix 12. 

The Representative of Japan also expressed that his Government supports 

the establishment of a regional centre for training, and announced that a 

remote after-loading machine for uterine cancer therapy will be donated by the 

Government of Japan through IAEA to accelerate the establishment of the centre. 

The DDG-RI and the Chairman,· on behalf of the Representatives, expressed 

their appreciation of the generous offer made by the Government of Japan. 

The Representative of Malaysia expressed strong interest in the 

establishment of the regional training centre in Kuala Lumpur and stated that 

there is already basic equipment such as LINAC, CT, and Betatron in Kuala 

Lumpur which can be integrated into the centre. 

The Representative of Japan announced that a study meeting on "Radiation 

therapy and related subjects" will be held in Japan, 11 August - 25 September 1983, 

organized by the Japan International Cooperation Agency (Appendix 13). The 

Representative of India urged that the announcement of the study meeting should 

also be circulated through IAEA to RCA countries so that the atomic energy 

authorities of RCA countries can take quick and appropriate action. It was 

agreed that both the Government of Japan and the IAEA will give positive 

consideration to this request. 

• 
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The meeting concluded that Phase I and Phase II are strongly supported 

by the Representatives, but that Phase III should be further studied in 

terms of availability of equipment and advantages over network systems 

among centres of excellence. 

2. Utilization of Research Reactors 

The Representative of India proposed a three-week workshop on the 

use of microprocessors in research reactor utilization (Appendix 14) in 

view of the importance of microprocessors and computers. This is 

consistent with IAEA's planning for this project. The workshop will be held 

at the Bhabha Atomic Research Centre in October or November 1983, with ten 

to twelve participants from RCA countries. The main emphasis will be on 

the practical experience for hardware selection and software design. The 

DDG-RI, IAEA expressed his appreciation that the Indian Government has 

picked up one of the proposals made by IAEA. 

The Representatives of Pakistan and Bangladesh commented that it is 

worthwhile for the Indian Government to support the activities more directly 

related to the utilization of research reactors, such as neutron scattering, 

although the importance of microprocessors cannot be questioned. 

It was pointed out by the Indian Representative and the IAEA Secretariat 

that the RCA research project on -neutron scattering had, after seven years, 

been terminated. 

The Representatives noted, however, that new research reactor 

facilities would soon become available in some of the Member States and the 

revival of coordinated research activities in neutron beam research should 

be considered. 

It was recommended by the Chairman and accepted that in the above mentioned 

workshop, special lectures and case studies will be given on the use of 

microprocessors for neutron scattering. 

The Representative of Malaysia stated that IAEA's Seminar on Utilization 

of Research Reactors will be held in November 1983 and proposed an RCA workshop 

on the same topic to take place in conjunction with the seminar to exchange views 

on future promising applications and activities in this field. This proposal 

was accepted subject to the availability of funds. 
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The Chairman suggested that the workhop in India may take place in 

October/November 1983, followed by the IAEA seminar in Malaysia in November 1983, 

with some common participants, so that, if possible, a continuing programme 

may be established in the utilization of research reactors. 

3. Food Irradiation 

The IAEA Secretariat explained the proposal for Phase II of the Food 

Irradiation Project (Appendix 15), the major objectives of which are to 

evaluate the commercial feasibility of irradiation treatment of fishery 

products, tropical fruit, onions and spices, and to promote technology transfer 

to the relevant food industries in RCA countries. It was reiterated that 

the Phase II proposal submitted to the Asian Development Bank for partial 

financial support had not been successful. 

The Representative of Bangladesh expressed his appreciation of Japanese 

financial and technical support for the Food Irradiation Project during the 

past three years and strongly urged continuation of the support for Phase II 

of the project up to 1987. 

The Representative of Bangladesh explained the Bangladesh proposal for 

a Food Irradiation Centre set forth in Appendix 16. It was stated that the 

proposal is well combined with the Phase II proposal of IAEA by installing 

a pilot-scale food irradiation plant in Bangladesh. There are three possible 

sources of funds, namely national funds, UNDP funds, and bilateral assistance. 

Bangladesh will submit a request to UNDP through IAEA under the country 

programme, but wants additional support of RCA countries. All relevant 

facilities mentioned in the proposal will be the contribution from 

Bangladesh. 

The Representative of Japan stated that his Government agreed to a one­

year extension of the Food Irradiation Project up to August 1~84, without 

additional funding. 

The Representative of Japan also stated that both the Phase II proposal 

of IAEA and the Bangladesh proposal should be examined based on recommendations 

of the expert mission in June 1983 and the final report of the on-going project. 

The Representative of India supported the Bangladesh proposal and 

commented that estimated costs of US$l million for the irradiation facility 

are too low and should be re-estimated. He also suggested that the proposed 
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irradiation facility should be used for demonstration of medical product 

sterilization and animal feed irradiation. 

The Representative of India pointed out that the most serious bottle­

neck in the Phase II proposal and the Bangladesh proposal is a lack of 

funds. In this connection, the IAEA Secretariat stated that if no funds 

are available, medium size irradiators existing in some of the RCA countries 

for medical product or other product treatment could be used for this 

project in the meantime. The Representative of India suggested that the 

cost component for irradiators should then be excluded to decrease the 

cost of Phase II. The irradiation facility for the Bangladesh proposal 

can be funded through bilateral assistance from UNDP or any other source and 

may be used for Phase II activities when it is installed. 

4. Domestic Buffalo Production Improvement (Phase II) 

It was proposed that Phase II of the Domestic Buffalo Production project 

will be started with particular emphasis on the studi~s regarding buffa19 

diseases and interaction between nutrition and reproductive efficiency in 

the period 1984-88. The proposal was accepted by the Representatives. Extension 

of the project to cattle was suggested by the Bangladesh Representative. 

The meeting urged that funds for the project on "Nuclear Techniques 

for Biogas Conversion from Agricultural Residue" should be made available. 

5. Other New Proposals 

Reutilization of Agricultural and Agro-industrial Residues through 
Nuclear Technology 

The Representative of Bangladesh proposed a cooperative research project 

on "Reutilization of Agricultural and Agro-industrial Residues through Nuclear 

Technology". The objective of this research project is to develop a 

technology to convert agricultural and agro-industrial residues such as 

bagasse and molasses from the sugar industry to alcohol through the use of 

radiation and industrial micro-organisms. 
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It was stated by the IAEA Secretariat that several groups, including 

a group from JAERI, are conducting research in the above field. They 

have found that alcohol can be efficiently produced from agricultural 

wastes by using enzyme immobilized by irradiation and .that pre-irradiation 

of cellulosic waste increases the yield of alcohol. It was also stated by 

the IAEA Secretariat that as part of an on-going IAEA coordinated research 

programme on "Radiation Technology for the Immobilization of Bioactive 

Materials", radiation immobilization of enzyme and its application for 

biomass conversion is being carried out and RCA Member States are welcome 

to participate. 

The Representative of Malaysia also emphasized the importance of 

the technique to utilize agricultural residue in his country. 

It was proposed by the Representative of Bangladesh and agreed by 

the Representatives that a draft proposal will be prepared by Bangladesh 

to be presented at RCA/12 in October 1983 for consideration. 

Commercial Irradiation Centre 

The Representative of Pakistan stated that his Government has a strong 

interest in setting up an irradiation centre with 300 KCi Co-60 source in 

Pakistan, to promote the transfer of radiation technology to relevant 

industries such as medical products and wood (Appendix 12), and he urged 

the support of RCA countries to their proposal requesting UNDP assistance. 

The Representatives supported the Pakistan proposal in view of their increased 

contribution to RCA activities through the setup of the centre. 

Training Programme on Isotope Production 

The Representative of Bangladesh stressed the importance of isotope 

production in developing countries and asked whether it would be possible 

to organize a training course under the RCA programme on Research Reactor 

Utilization. 

The Representative of India commented that for isotope production, long­

term on-the-job training under the IAEA fellowship programme will be more 

effective than short-term training courses to achieve the experience and 

competence required for appropriate manpower. 

• 

• 
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All Representatives presented country statements on the current 

status, progress and future prospects of RCA activities, as attached in 

Appendix 18. 

The Representative of Austraiia formally stated that his Government 

will contribute a sum of A$655,OOO over the five-year period 1983-1987 

to the project on "Nucleonic Control Systems for Mineral Exploration, Mining 

and Processing", under the RCA/UNDP Industrial Project. 

The Representative of Japan formally announced that his Government 

will make a cash contribution of US$300,OOO to RCA in 1983. 

The DDG-RI expressed his appreciation of the generous offers of the 

Governments of Australia and Japan, on behalf of IAEA and the RCA couutries. 

Agenda Item VI 

Other Business 

The Representative of India formally offered to host the 6th Working 

Group Meeting of RCA Member States in 1984 and this proposal was accepted 

by the Representatives. The date was tentatively fixed as 14-19 March 1984. 

The Representative of Pakistan offered to host the 7th Working Group 

Meeting of HCA Member States in Pakistan in 1985. 

The Representative of the Republic of Korea informally offered to 

host the 8th RCA Working Group Meeting in Seoul in 1986. 

Final acceptance of the offers by the Governments of Pakistan and the 

Republic of Korea will be discussed at RCA/12. 

Agenda Item VII 

Confirmation and Acceptance of the Meeting Report 

The Representatives accepted the draft Summary Report of the 5th RCA 

Working Group Meeting. 
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The Representatives expressed their thanks to Dr. Machi and Dr. Fowler, 

who will be leaving the IAEA Secretariat at the end of May and end of June, 

respectively, for their efforts and hard work on behalf of RCA. 

In his concluding remarks, the Chairman summarized the discussions 

held. He remarked that the most important aspect of RCA is the academic 

nature of RCA activities and the atmosphere of cooperation among RCA countries. 

He emphasized that we must keep in mind the application of research programmes 

without sacrificing quality and while remaining within the terms of 

reference. 

The Chairman especially thanked Professor Zifferero and the staff of 

the IAEA Secretariat, in particular the Department of Research and Isotopes 

and the Department of Technical Cooperation, for their support of RCA 

activities. He remarked that the most important part of any such endeavour 

is the meeting of minds and the exchange of ideas. The Chairman thanked 

the delegates and the local Organizing Committee for their cooperation 

throughout the meeting to make it a great success. 

The 5th Working Group Meeting of RCA Member States was adjourned at 

13:15 hours on 16 May 1983. 

* * * * * 







Appendix 1 

5TH WORKING GROUP MEETING OF RCA MEMBER STATES 

DHAKA, BANGLADESH 

11-16 May 1983 

LIST OF PARTICIPANTS 

AUSTRALIA 

Mr. D.G. Walker 
Director 
AAEC Research Establishment 
P.O. Box Sutherland 
New South Wales 

Mr. M. Kupa 
Counsellor 
The Embassy of Australia 

in Bangkok 

INDIA 

Mr. K. Sundaram 
Director, Biomedical Group 
Bhabha Atomic Research Centre 
Trombay, Bombay 400 085 

Mr. N.S. Satya Murthy 
Head, Nuclear Physics Division 
Bhabha Atomic Research Centre 
Trombay, Bombay 400 085 

Mr. P.K. Bhatnagar 
Scientific Officer 
Office of the Director 
Bhabha Atomic Research Centre 
Trombay, Bombay 400 085 

INDONESIA 

Mr. S. Martoatmodojo 
Charge d'Affaires 
Embassy of the Republic of Indonesia 
Dhaka 

Mr. M. Gandaermaya 
Third Secretary 
Embassy of the Republic of Indonesia 
Dhaka 



JAPAN 

Mr. T. Terashima 
Vice-Director 

- ii -

National Institute of Radiological Sciences 
9-1, Anagawa 4-chome 
Chiba-shi 

Mr. T. Shirao 
Deputy Director 
Research and International Affairs Division 
Atomic Energy Bureau 
Science and Technology Agency 
2-2-1 Kasumigaseki 
Chiyoda-ku 
Tokyo 

Mr. M. Nawano 
Researcher, Nuclear Energy Division 
Ministry of Foreign Affairs 
2-2-1 Kasumigaseki 
Chiyoda-ku 
Tokyo 

Mr. K. Endo 
Attache 
Embassy of Japan 
Dhaka 

REPUBLIC OF KOREA 

Mr. Young Kuk Kim 
Manager 
Radiation Applications Department 
Korea Advanced Energy Research Institute 
Seoul 

MALAYSIA 

Mr. Datok M. Ghazali 
Director, Tun Ismail Atomic Research Centre 
PUSPATI 
4 Jalan 1/4, Bandar Baru Bangi 
Kajang Selangor 

Mr. Noramly Bin Muslim 
Deputy Vice-Chancellor 
Universiti Kebangsaan Malaysia 
Bangi Selangor 

Ms. Saadah Din 
Principal Assistant Secretary 
Ministry of Science, Technology and the Environment 
14th Floor, Oriental Plaza 
Jalan Parry 
Kuala Lumpur 



PAKISTAN 

Mr. N.M. Butt 
Chief Scientific Officer and 
Head, Nuclear Physics Division 

- iii -

Pakistan Institute of Nuclear Science and Technology 
P.O. Box Nilore 
Rawalpindi 

PHILIPPINES 

Mrs. L. Bonoan 
Supervising Nuclear Scientist 
Department of Nuclear Training 
Philippine Atomic Energy Commission 
Don Mariano Marcos Avenue 
Quezon City 

IAEA 

Mr. M. Zifferero 
Deputy Director General, Head of the 
Department of Research and Isotopes 
P.O. Box 100 
A-1400 Vienna, Austria 

Mr. S. Machi 
RCA Coordinator 
Head, Industrial Applications and Chemistry Section 
Department of Research and Isotopes 
P.O. Box 100 
A-1400 Vienna, Austria 

UNDP 

Mr. Robert England 
Assistant Representative 
UNDP Local Office 
Dhaka, Bangladesh 

BANGLADESH 

Mr. A. Hossain 
Chairman, Bangladesh Atomic Energy Commission 
Dhaka 

Mr. M. Mizanul Islam 
Head, International Affairs and 
Technical Assistance Division 
Bangladesh Atomic Energy Commission 
P.O. Box 158 
Dhaka 

Mr. Mir Mosharraf Hossain 
Head, Bio-Science Division 
Bangladesh Atomic Energy Commission 
Dhaka 



Mr. Moinuddin Ahmed 
Director, Institute of Food 
and Radiation Biology 
AERE, Savar 

Mr. A.K. Siddiqui 
Principal Scientific Officer 

- iv -

Institute of Food and Radiation Biology 
AERE, Savar 

Mr. M. Emdad Hussain 
Director, Institute of Electronics 
AERE, Savar 

Mr. F.R. Al-Siddique 
Head, Nuclear Chemistry Division 
Institute of Nuclear Science and Technology 
AERE, Savar 

Mr. A.H. Khan 
Head, Chemistry Divsiion 
Atomic Energy Centre 
Dhaka 

Mr. M. Sariaullah 
Head, Isotope Application, Division 
Atomic Energy Centre 
Dhaka 

Mr. Md. Delwar Hossain Sikder 
Senior Scientific Officer 
Atomic Energy Centre 
Dhaka 

Mr. M. Zahur Ali 
Head, Electronics Division 
Atomic Energy Centre 
Dhaka 

Mr. Kamaluddin Ahmed 
Director, Institute of Nuclear Medicine 
Dhaka 

Mr. A.J. Miah 
Director, Institute of Nuclear Agriculture 
Kymensingh 

Mr. M.A.Q. Shaikh 
Principal Scientific Officer 
Institute of Nuclear Agriculture 
Mymensingh 



OBSERVERS 

Mr. M.A. Mannan 
Director General 
AERE 
Savar 

Mr. N.M. Rab Molla 
Director, Atomic Energy Centre 
Dhaka 

Mr. M. Ahsan 

- v -

Director, Institute of Nuclear Science and Technology 
AERE 
Savar 

Mr. M.A. Wazed Miah 
Head, Physical Science Division 
Bangladesh Atomic Energy Commission 
Dhaka 

Mr. Hanifuddin Miah 
Director, Institute of Computer Science 
AERE 
Savar 







.., 



FIFTH RCA WORKING GROUP MEETING 

DHAKA, BANGLADESH 

11-16 MAY 1983 

Address of Welcome 

by 

Dr. Anwar Hossain 

Appendix 2 

Chairman, Bangladesh Atomic Energy Commission 

and 
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Air Vice-Marshal Sultan Mahmud, Prof. Zifferero, Honourable Delegates, 
Excellencies, Distinguished Guests, Ladies and Gentlemen 

On behalf of the Organizing Committee, I welcome you all to the inaugural 

ceremony of the 5th Working Group Meeting of the Regional Cooperative Agreement 

(RCA) of the International Atomic Energy Agency in this historic city of Dhaka. 

We are very fortunate that, in spite of his busy schedule, the DCMLA and 

Minister for Energy and Mineral Resources, Air Vice-Marshal Sultan Mahmud 

has kindly graced the meeting with his presence for which we thank him whole­

heartedly. We are also thankful to Professor Zifferero, Deputy Director 

General of IAEA and his colleague, Dr. Machi, RCA Coordinator, who have provided 

much help to hold the meeting in Dhaka. I warmly welcome the distinguished 

representatives of the RCA countries who have come here for the meeting. We have 

taken the liberty of inviting principal investigators of the various RCA 

programmes in Bangladesh to attend the meeting, so that they can learn from 

the deliberations of the distinguished nuclear scientists that have come from 

abroad. Perhaps they can contribute ideas too. 

Eleven years ago, in Mexico City, where the 16th Regular Session of the 

General Conference of IAEA was being held, the idea of getting interested 

Asian and Pacific countries together on programmes of common concern in the 

peaceful application of Atomic Energy, was mooted. I was present there. The 

Conference started by admitting Bangladesh as a Member State of IAEA and soon 

afterwards I was involved in the discussions that led to the formation of RCA. 

It was decided that similar research programmes, especially in the field of 

agriculture, would be taken up simultaneously in some Asian Member States of 

IAEA, and that IAEA would organize regional meetings to exchange experiences. 

Thus RCA was born, with a limited budget of IAEA and local counterpart funds, 

and a mandate to continue the programme for five years. We are glad to report 

that RCA has already crossed two five-year periods and is now in its third term. 

From my personal experience of the expanding activities of RCA, I am sure 

that RCA has come to stay permanently, thanks to the support given by IAEA, 

its Director General and the successive Deputy Directors General in charge of 

Research and Isotopes, not the least, Professor Zifferero, who has personally come 

here and will speak before you next. I would also gratefully acknowledge the 

generous contributions of UNDP, Japan and Australia to this effort. From a 

meagre beginning, the budget of RCA is now $3,505,317 for 1983, with a 4-year 

projection of $8,709,699 for 1983-1986, which is the largest academic programme 

of IAEA. In fact, it is now envisaged that such programmes will be extended to 

Latin America and other continents. 
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Let me now say a few words about the present programme of RCA. The 

programme includes coordinated research projects in various aspects of agri­

culture, health, food irradiation, maintenance of nuclear instruments, and 

application of tracer technique in hydrology. Considerable progress has so 

far been made in all the research projects and it is expected that their 

applications will aid the national development of RCA countries. The recently 

introduced UNDP industrial project on the application of isotopes and radiation 

technology aims at providing training of nuclear scientists and industrial 

experts in the fields of non-destructive testing, tracer technology, radiation 

processing of rubber, cable and wood, nucleonic control systems in paper and 

steel industries, and mineral exploration, radiation sterilization of medical 

products and nuclear instruments maintenance. It is hoped that training in 

these fields will help to facilitate technology transfer within the RCA countries 

on the basis of regional cooperation. 

I am glad to say that a programme for research reactor utilization has been 

taken up by the RCA, which will be discussed during the ensuing business sessions. 

I would like to thank the Government of India for their offer of $50,000 for 

this RCA project, for the training of nuclear scientists in the utilization 

of research reactors. The project is very timely for us as we are now going 

to install our own research reactor at the AERE, Savar. IAEA is organizing a 

seminar on the effective utilization and management of research reactors in 

Kuala Lumpur in November of this year. I would like to request the IAEA to 

hold a broadly-based regional conference on nuclear and reactor physics in 

November-December, 1984, when our neutron generator and research reactor 

will be fully operational. 

Ladies and Gentlemen, we have now come together in Dhaka to review our 

past activities and to formulate the future programmes so that the benefits 

of the pe~ceful application of atomic energy can accelerate the economic 

development of the region. The intention has been to pool the common knowledge 

and to make the best use of nuclear techniques with our limited resources. 

In Bangladesh, we are committed to the peaceful application of atomic 
• 

energy to improve the lot of common man; especially in matters of food, 

health, agriculture, industry and in developing related techniques. We 

strongly believe in regional cooperation and have recently hosted the research 

coordination meeting of the RCA project on Maintenance of Nuclear Instruments 

from 29 November to 3 December 1982. The potential of nuclear science and 
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technology is in~xhaustible and our ingenuity is the limit of its applications. 

From our past records, we can safely say that we have not lacked in ideas. 

Supported by international bodies, the rich and technically advanced countries 

can go a long way in putting our ideas into action. I would also like to state 

that our feet are very much on the ground. We shall use the latest 

technologies to solve the most urgent needs of the RCA countries and we shall 

mean business in the course of the 5th RCA Working Group Meeting and hope to 

come up not with magic formulas but pragmatic programmes in keeping with our 

resources and abilities. This does not mean that we shall hesitate to take 

bold steps. Modern research has corne a long way from the days of Galileo and 

Newton. Individual efforts have given way to teamwork and now we have come 

to a stage when regional efforts are needed to solve problems and that is 

what we are trying to do within the framework of RCA. 

I would once again thank everyone who is participating in this morning's 

session, especially our guests from abroad, to whom I wish a pleasant stay 

in Dhaka. 

• 
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Chairman Hossain, Distinguished delegates and guests from RCA Member countries, 

Ladies and Gentlemen. 

It is my great honour and pleasure to address the 5th RCA Working Group 

meeting here in Dhaka, the capital of Bangladesh, one of the most active 

RCA countries. 

I would like to join Chairman Anwar Hossain in welcoming all the 

representatives from countries party to RCA in Asia and the Pacific. 

I would also like to express the appreciation of the IAEA to the 

Government of Bangladesh for hosting this meeting and to congratulate the 

BAEC staff for the excellent arrangements they have made to this effect. 

According to an established tradition which has been followed during 

the past RCA Working Group meetings, I would like to briefly review the progress 

of the programme during the past twelve months and talk about its prospects 

for the future. 

The 1983 consolidated budget for RCA activities has reached the level 

of US$3,448,OOO, which represents 2.6% of the total consolidated Agency's 

budget. 

A major part of the budget, namely US$2,759,668, relates to the so­

called UNDP industrial project. 

The amount earmarked for research activities is US$572,OOO. This sum 

will come from the Agency's research programme and from special contributions 

from the Governments of Australia, India and Japan. The Agency's contribution 

amounting to US$397,OOO represents an increase of about 12% over the budget 

for 1982. 
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I am pleased to report that the ongoing projects have made considerable 

progress as reflected in the summaries prepared for this meeting by the 

scientific officers. 

It is also very significant, and a sign of the vitality of RCA, that 

four new projects in the field of medical and biological applications of 

nuclear techniques have been approved and are now funded in the 1983 Action 

Plan. 

This new area of activity has actually met the interest of the majority 

of RCA countries and is likely to be further expanded in the future. In 

this connection we were recently informed that in order to encourage the 

establishment of a brachytherapy demonstration centre in an RCA count!y, 

the Government of Japan will donate a high-dose remote after-loading piece 

of equipment suitable for the radiotherapy of cervix cancer. 

The UNDP Industrial Project has been steadily progressing in most 

of its sub-projects. In fact, a large-scale demonstration plant for radiation 

vulcanization of natural rubber latex has almost been compfeted and will reach 

the commissioning stage by July of this year. 

Training courses on non-destructive testing and nucleonic control 

systems for the paper industry have taken place in Singapore, Thailand, 

and Japan. 

A nucleonic control system for the steel industry was installed in 

India in May of this year. 

The temporary UNDP Project Office in Tokyo has been operating since 

June 1982 and will close on June 30 of this year when the new permanent Project 

Office will be officially opened on the first of July at the Centre for 

Applications of Isotopes and Radiation, BATAN, Djakarta, Indonesia. The 

offer of the Government of Indonesia to host this office is very much 

appreciated. 

I would like at this time to express our sincere gratitude for the 

continuing special contributions of the Governments of Australia and Japan. 

In addition, the Government of India has generously offered to fund 

activities related to more basic science and to the utilization of research 

reactors. Already, the first training workshop on technetium-99m generator 
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systems, which took place in Trombay in March of this year, was funded 

through this contribution. 

Encouraging as it may be, this increase in resources is not, however, 

sufficient to cover all planned programmes. A shortage of funds is likely 

to affect the implementation of the second phase of the food irradiation 

project and still does not allow the launching of the project on biogas 

from agricultural residues which has been approved, in principle, by RCA 

countries. 

I would, therefore, take this opportunity to urge your Governments to 

continue and, if possible, to expand their contribution and support to 

RCA activities. 

In connection with the food irradiation project, a possibility of 

continuing beyond 1984 could be linked in some way with the proposal, submitted 

recently by the Government of Bangladesh, that the planned BAEC pilot plant 

food irradiation facility be considered as a possible future focal point 

for RCA activities in this field. 

Before concluding, I would like to recall that in August of last year 

a group of high-ranking officers of some Latin American Atomic Energy 

Commissions paid a visit to RCA countries to get a first-hand impression 

of the development of our initiative and with the objective of starting a 

similar arrangement in Latin America. 

The outcome of that visit was very positive and a report on it was 

presented at a special meeting attended by all Latin American country 

representatives in Vienna. 

As a follow-up, Venezuela, Colombia, Ecuador, Peru and Bolivia (the 

so-called Andean group) have now agreed on a number of research areas 

to be covered by the future Latin American RCA. 

This indeed provides an additional proof of the validity of the 

Recional Cooperation concept and IAEA will stand ready to assist in establishing 

coordinated projects patterned after your successful model, also in other 

regions of the world. 
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I would like now to conclude and invite delegates to make the best 

possible use of this week of close contacts. This is really the best occasion, 

once a year, to pause and take stock and, at the same time, to look ahead to 

the future evolution of RCA. 
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It gives me great pleasure to be here with you this morning to 

inaugurate the Fifth Working Group Meeting of the Regional Cooperation 

Agreement (RCA) of the International Atomic Energy Agency (IAEA). On 

behalf of the Government of Bangladesh, I would like to express my warm 

welcome to all the distinguished delegates, who have chosen to grace the 

city of Dhaka. I hope your stay and discussions will be fruitful for the 

establishment of a more effective regional cooperation in the peaceful 

application of nuclear science and technology. I would also like to thank 

the International Atomic Energy Agency and the RCA Member Countries for 

selecting Dhaka as the venue for such an important meeting. 

From the time this Agreement was conceived of some eleven years ago, 

the RCA activities on regional cooperation have come a long way. I would 

like to express my appreciation to the International Atomic Energy Agency 

for their efforts in developing Nuclear Science on a regional cooperation 

basis in this part of the world. 

Bangladesh has been participating in all the RCA Projects and I would 

like to assure you of our Government's desire to support such regional 

cooperation. 

You are, I am sure, aware of the research activities of the Bangladesh 

Atomic Energy Commission (BAEC), which is engaged in the peaceful application 

of atomic energy in the fields of agriculture, medicine, industry and other 

areas of interest to the nation. 

I am happy to say that the BAEC is now entering the second phase of 

its programme by establishing modern scientific laboratories at its establish­

ment at Savar. The principal facility is going to be a research reactor, 

which is scheduled to be operational by this time next year. The installation 

and operation of the reactor will indeed be a technical achievement for BAEC. 
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In the field of Radiation Biology, the Atomic Energy Commission has 

successfully carried out studies on preservation of food and sterilization 

of medical equipment. The Institute has at its central facility a 

50,000 Curie gamma irradiator. 

The Atomic Energy Commission did some pioneering work in the introduction 

of computer science in the country. And I am glad that they are now in the 

process of setting up a computer of the 4th generation at the AERE, Savar. 

The Institute of Electronics has already started functioning. In 

addition to research and development in the field of electronics instrumentation, 

the Institute is providing valuable services for repair and maintenance of 

electronics instruments, which is very important for a research organization. 

One of the most important aspects of the work in which BAEC scientists 

are engaged is in the field of health physics and environmental monitoring. 

In fact, it is for this activity that nuclear regulatory bodies are essential 

and the Government is soon going to introduce necessary legislative measures 

for radiation protection and nuclear safety. 

Exploration of uranium and thorium resources is also going on in the 

country. Radioactive anomalies have been discovered in some areas of Sylhet, 

Chittagong and Chittagong Hill Tracts. Beach sands at Cox's Bazar have 

shown deposits of heavy minerals which can be commercially exploited. 

The Commission is also planning the establishment of nuclear power 

plants to meet the acute electricity needs of the country. To this end, 

the total energy requirements of the country are constantly being assessed 

and studies are being undertaken to explore possible alternative sources 

of energy, especially the renewable ones. Perhaps we, the Asian countries, 

could put our ideas together in this vital area and find a way out of the 

present energy crisis. 

I would now like to take this opportunity to put forward a proposal 

for establishing a Regional Centre for RCA countries under the auspices of 

the IAEA. As you all know, the IAEA has already established three centres 

in Vienna, Trieste and Monaco in collaboration with the host countries, 

in specific areas of atomic energy. Since the activities under the RCA 

have been growing during the last 11 years for the betterment of regional 
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cooperation, it is most timely to consider the establishment of a Regional 

Centre in an RCA country, where all the participating Member States may 

cross-fertilize their ideas in research, development and training. We shall 

be happy to host such a Regional Centre in Bangladesh which is geographically 

located at a very central place of the RCA countries. For this purpose, 

the Government of Bangladesh will be ready to offer the facilities of the 

AERE, Savar at the disposal of the RCA. As a first step, one could consider 

setting up a food irradiation centre at the Institute of Food and Radiation 

Biology, with a central facility of a 200,000 Curie gamma irradiator. 

I understand that a proposal in this regard has already been submitted by 

the Bangladesh Atomic Energy Commission and I expect that this will receive 

your due consideration. 

I hope that the Fifth RCA Working Group Meeting will provide our local 

scientists an opportunity to meet and discuss with their counterparts 

subjects of mutual interest and future programmes. 

With these words, I declare this Meeting open and wish you all success 

in your deliberations. 
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Mr. Chairman, Air Vice-Marshal Sultan Mahmud, Prof.Zifferero, 
Honourable Delegates, Excellencies, Distinguished Guests, 
Ladies and Gentlemen, 

It is my proud privilege- to offer vote of thanks to you 

all on behalf of the Organizing Committee of the 5th RCA 

Working Group Meeting. My thanks are particularly due to 

Prof. Zifferero, Dr. Machi and the Delegates of the RCA 

countries who have come here to attend this meeting. The 

Organizing Committee wishes them a very hearty welcQme and 

hopes that they will enjoy the visit to Dhaka in addition 

tb having fruitful discussions on the RCA programme. To you, 

Mr. Minister, we are most grateful for your joining us this 

morning to inaugurate the meeting. Your presence will invariably 

inspire tis in our activities in research and development 

related to Nuclear Science and Technology for which the RCA 

was created. We are very much ·thankful to the International 

Atomic Energy Agency and the Governments of the RCA Countries 

for choosing Dhaka as the venue for this Working Group Meeting 

and for offering us the honour to host it. 

We are thankful to the Energy Division, Ministry of Energy 

and Mineral Resources for th:-eir support in organizing this 

meeting. We are grateful to the local UNDP Office for their 

help and to the authorities of Hotel Sonargaon for providing 

the facilities both for the inaugural session and for the 

busi ness sessi ons. 

I shall also take this occassion to thank the news media 

for attending and covering the function. 

My speci~l tha~ks are due to Dr. Anwar Hossain, Chairman, 

Bangladesh Atomic Energy Commission for his constant and 

valuable guidance without which organization of the meeting 

would not have been possible. Finally, I would like to thank 
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all Members of the Organizing Committee and Subcommittees and 

all those who have not been mentioned but helped us in many 

ways to make the conference a success. 

Inspite of all our efforts there might have been some draw­

backs on our part for which I hope you all will execuse us. 

But I can assure you from our heart that we shall continue to 

try our best to make the meeting a success with your cooperation. 

Thank you all again. 
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® 
B.A.E.C 

May 11 (Wednesday) 9.00 Inaugural Session 

May 12 (Thursday) 

May 13 (Friday) 

May 14 (Saturday) 

May 15 (Sunday) 

May 16 (Monday) 

10.00 Election of Chairman 
Adoption of Agenda 

I. Progress of Regional Cooperative Research Projects in 1982/83 

II. Progress of the UNDP Industrial Project in 1982/83 

12.30 Lunch Break 

14.00 III. 1983 RCA Action Plan and 1984 RCA Cost Projection 

15.30 Tea Break 

16.00 IV. Future Programme and New proposals 

9.30 

10.30 

11.00 

12.30 

14.00 

15.30, 

16.00 

10.00 

1. Medical and biological application of nuclear techniques 
(revised proposal) 

IV. Future programme and New proposals (Cont'd) 
2. Utilization of research reactors (Indian proposal) 

Tea Break 

3. Food Irradiation 
4. Buffalo production improvement 

Lunch Break 

y. Country statements on RCA Projects by Representatives of 
13 Member States. 

Tea Break 

VI. Country Statements on RCA Project (Cont'd) 

Free 

Sight Seeing Tour 
Visit to the labora~ories of 
(i) Atomic Energy Research Establishment, Savar. 

(ii) Institute of Nuclear Medicine, Dhaka. 
(iii) Atomic Energy Centre, Dhaka. 

VII. Other Business 
VIII. Confirmation and acceptance of meeting report 

Closing Remarks 

12.00 Adjournment 



.f' 

:.. 



/ 

Appendix 7 

STATUS REPORTS OF COOPERATIVE RESEARCH PROJECTS 

1982/83 



.. I 

~. 



OUTLINE 

SUMMARY PROGRESS REPORT OF RCA PROJECTS 

1982-83 

1. The 11th Meeting of Representatives of RCA Member States r..;as held 
at the Hofburg, Vienna, on 21 September 1982, chaired by P~of. M. Ghazali 
of Malaysia. The report of the 4th RCA Working Group meeting was accepted 
to serve as the Report and Recommendations of RCA/11. 

2. The 1983 RCA budget in the amount of US$3,448,238 has been approved 
by the Director General. The budget for research project is US$572,OOO 
and that for the UNOP Industrial Project is US$2,876,238. Sources are 
from the IAEA Regular budget, UNDP funds and special contribution from 
RCA countries. 

3. The four projects on "Medical and Biological Applications of 
Nuclear Techniques" which were recommended at RCA/11 for the Agency to 
implement, have been approved by the Director General and are now in force. 

4. The project on Food Irradiation is expected to be extended up to . 
Augsut 1984. The second phase of the project is under consideration. 

5. The interim RCA/UNDP Industrial Project Office was opened in Tokyo 
in June 1982 and will be closed June 30, 1983. The permanent office 
will be located in Jakarta and will start operating on 1 July 1983. The 
first meeting of the Senior Board of Advisors was held November 4-5, 1982 
in Jakarta. 

6. RCA/12 is scheduled to take place duri.ng the IAEA General Conference 
(October 10-14, 1983) in Vienna. 

FOOD IRRADIATION 

A research coordination meeting and the 3rd Project Committee 'ioJ'ere 
held 22-26 November 1982 in Bangkok, hosted by the Government of Thailand. 

The reports presented at the RCM provided promiSing results on the 
feasibility of food irradiation for the following: 

a. Sprout inhibition of onions 

b. Preservation and sanitation of dried fishery products 

c. Insect disinfestation and shelf-life extension of mangoes 

d. Insect disinfestation and microlidal decontamination of spices. 

'Technological and economical feasibility of food irradiation, 
including packaging, shipping and economic analysiS, will be investigated 
in the coming year. 

It was recommended by the Project: Cornrnittee and it is expected that 
the Project will be extended until August 1984. 
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An expert mission to evaluate the status of RPFI objectives and 
the national potential for commercialization of food irradiation will be 
dispatched in June 1983. 

IMPROVEMENT OF DOMESTIC BUFFALO PRODUCTION 

Since the previous RCM (April 1982) research work has continued 
along the three major lines, namely buffalo reproduction, nutrition and 
disease, and a considerable amount of useful information has been obtained. 
The final resea~ch coordination meeting will be held in June 1984, 
probably in the Philippines. The second phase of the Project will start 
in 1984 for another five years. 

STERILIZATION OF BIOLOGICAL TISSUE GRAFTS 

The Project on Radiation Sterilization is taking a new direction, 
namely the study and establishment of a technology for the sterilization 
of various tissue grafts for safe clinical use in reconstructive surgery. 
These tissue grafts include bone, nerve, cartilage, skin dreSSing, 
heart valves, etc. 

HEALTH-RELATED ENVIRONHENTAL RESEARCH 

The results of intercomparison studies of various reference 
materials based on powdered human hair were evaluated and published in 
the Journal of Radioanalytical Chemistry. The final· report of the 
intercomparison will be published in 1983. 

Analysis of various biological and environmental sampels for trace 
elements continued to be carried out by the- participants to investigate 
specific environmental health problems of local significance. Samples 
analysed by various participants included human specimens (blood, urine, 
hair, nails), dietary items (rice, fish, milk), and drinking water. 
The results showed that there was no dangerous contamination. 

The Project will continue to be implemented through 1984. Existing 
research contracts and research agreements will continue to be supported 
accordingly. 

MAINTENANCE OF NUCLEAR INSTRUMENTS 

All the participants continued their activities. Viee Nam joined 
the project, but no research contracts have as yet been concluded. 

Major progress was made in the following fields and directions: 

Power conditioning 

Air conditioning 

Maintenance plans and their execution 

Training 

National actions 

Related activities 



- iii -

IMPROVEMENT OF GRAIN LEGUME PRODUCTION 

In 1982, the third research coordination meeting was held at the 
Korean Advanced Energy Research Institute in Seoul. The exchange of 
experiences was most useful. Particular emphasis in the discussion was 
placed upon the relevance of plant architecture for grain yield and. 
yield supporting characteristics. Soybean rust continues to be a major 
threat to soybean production in the tropics, out virus diseases are 
becoming more and more serious as well, suggesting more and intensified 
efforts for disease resistance breeding. 

ISOTOPE APPLICATIONS TO HYDROLOGY 

Progress on this project was reviewed at a meeting held at the 
Research Establishment of the AAEC at Lucas Heights, Australia, 1-5 Nov. 1982. 
All countries party tothe Project, except Bangladesh, were represented 
at the meeting. The review was considered under two main headings. The 
first concerned the coordinated programme of research applying,' 
environmental isotope techniques to hydrological problems in Indonesia, 
Malaysia, the Republic of Korea and Thailand; and the second concerned the 
present status of operational and planned environmental isotope analytical 
facilities. 

It should be remarked that the direct cash contribution of th~ 
Australian Governmeqt ceases during 1983, so that in 1984 the project will 
be implemented with reduced funding by the Agency~ 

SEMI-DWARF MUTANTS FOR RICE IMPROVEMENT 

The direct utilization of induced semi-dwarf mutants to develop new 
varieties of rice for cultivation has already given good results in Japan 
and the USA. Therefore,. with good reasons this programme aims at the 
evaluation of semi-dwarf mutants as parents in cross-breeding and providing 
alternative gene sources for semi-dwarfness in different genetic backgrounds. 
The coordinated research programme was initiated by the Agency and implemented 
in 1982. The programme is currently participated in by scientists from 
six countries, namely Thailand, India, Pakistan, Bangladesh, Indonesia, and 
the Philippines. 

A first step the project has taken was to start agronomic evaluation 
of a large number of semi-dwarf mutants, and the genetic analysis of mutants 
has begun •. 
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SU~~Y REPORT OF THE AS~&~ ~EGI0NAL PROJECT ON FOOD IRRADIAT!ON (RPF!) 

(June 1982 - ~arch 1983) 

I. FAO/!AEA Research Coordinacion ~eer:in~ eRC:!) on ::~e Asian Re~ional 
Coonerative Project on Food I=~adiation (RPF!) and che Third aPF: 
P~o ject Committee t'!eecin3 

30th meetings were hoscad oy the Depar~menc or Agriculture, ~i~isc=y 

of Agric:ll.cure and Cooperatives and ;.;ere heLd at the Rama LOWer HoceL, 3angkok 
from 22 co 2.6 :-fovember 1982. 'The RC~1 rN'as attended by c·,.;elve scienciscs ·..;no 
are research concract or agreement holders, from nine member counc=ies of 
RPF!, plus fif'c:een other Local and foreign scientists ·..;ho are associated 
with :he ?rojecc. The repor~s presenced ac che RC~ provided valuable and 
promising informacion on cechnolog"ical and economic :easibilicy of applica­
Cion of food irradiation for~· 

spr.ouc inhibition of onions; 

preservation and sanitation of dried and cured fishery products; 

insect diSinfestation and shelf-life ex~ension of mangoes; 

insec: disinfestacion" and microbial deconcamination of spices. 

Ie was concluded chat certain informacion on technological and eco­
nomic feasibility of food irradiation such as packaging, shipping crials, eco­
nomic analyses of resules, is still ~equired before commercial application 
could be realised. these aspects of work will be carried oue in the coming 
year. 

The Third REF! Pro j ect Commic:tee meecing r,Jas held from 24 co 26 ~ovember 
1982, and ~as actended by representatives of seven counc:ies, i.e., India, 
Indonesia, Japan, Republic of Kroea, ~alaysia, ?akisc:an and Thailand. Scien­
C:ists from ocher REF! countries ~ho attended che RC~ also attended chismeec­
ing as observers. Tne Projec: Committ:ee considered boch administrative and 
cechnical aspeccs of che Project: in che ~asc year. Sgecial emphasis r..;as given 
c:o c:he possible excension of che P-roject:. !e !;Jas noced chac approximatel:, 
US$81,OOO.-" was still available from the Project funds contribuced by che 
Government: of Japan ac c:he cime of che meeting. this amounc of money ~as 
originally foreseen to carry out ~~e accivicies of che Project: uncil ies 
expiration date, i.e., 27 August 1983. 

In view 0 f che encourag ing resu l ts ob cained under" cne REF! and che 
recenc breakthroughs in Cerms of Legal accepcance and appLicacions of cood 
irradiation, representatives of ?arcicipacing Governments of ebe ~P:! expressed 
cheir strong desire co continue che ac:ivicies of che Projecc in order :0 
achieve conclusive resules as ~ell as co be able co decide ~heehe= a second 
phase of che Project (cechnoLogy ~~ansfer) should be commenced. Therefore, 
the Pa~ticipacing Governmencs scrongLy recommended che extension of cbe P~o­
ject by one year, i.e., from ?8 Augusc 1983 co 27 Augusc 1984. In view of 
chis, che Project: Commictee :ecommended: 

(a)chac the IAEA should ,equasc: che Participating Gvver~emncs of ene 
RPr! co prepare and sand co che ?roject secrecariac, not Lacer chan 
1 May 1983, a report on ?resenc scacus of nacionaL ?rogrammes and 
planned ac:ivicies cowards ~raccical applicacion at Lr~adiacion on 
commodieies selected :or che REF! scudies. 
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(b) chat che IAEA consider sending an exper~ mission around lune 1983 ~o 

seleccad ~PF! councries for an independenc evaluation of che SCacus or 
developmenc in RPFI objectives and n.3cional pocencials of commercializa­
cion of'che particular ir~adiacion processes. 

(c) chat che existing unobligaced funds of the Project be used for: 
- financing the mission pr~posed under (b); 
- suppo~ting studies on cLarifying che presencly unsec~led feasi-

bility questions and fur1:her ~..;ork cowards up-scaling ::he promising 
appl icacions ; 

- convening an RC~ co discuss the final results of the presenc 
Pl:ojecc. 

Ie is planned co submit che reports and findings mencioned above co 
the Annual RCA meecing co be held during che General Conference in Occober 
1983 for consideracion and suppor~ of Phase II of the RPF!. 

II. Cos~ Projeccion (uncil AUSUSI: 1984) 
USS 

1. Cash in Hand 

(as of 31 December 1982) 81,486.36 

2,,· Ex-oenciicures (escimacad) 

2.1 Research -contracts 38,500.00 

2.2 Experc mission 20,000.00 

2.3 Research Coordination Meeting 24,000.00 

Toeal 82,.500.00 
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Status Repor.t 

FAO/I.~A Co-ordinated Research Programme 
on Semi-dwarf Mutants for Rice Improvement 

in. Asia and the Pacific (RCA) 

The direct utilisation of induced semi-dwarf ~utants to develop new 
varieties of rice for cultivation has already given good results in Japan 
and the USA. Therefore, with good =easons this programmes aims at 
evaluation of semi-dwarf mutants as parents in cross-breeding and 
providing alternative gene sources for semi-dwarfness in different genetic 
ba ckground s • 

The co-ordinated research programme was initiated by the Agency and 
implemented in 1982. In the programme currently ,scientists from six 
countries participate as follows: 

2839/RB P. Pookamana 

2986/RB E.A. Siddiq 

3116/RB T.P. Reddy 

31l8/RB M.A. Awan 

31l9/RB G. Bari 

312S/RB R. Sumanggone 

31.56/RB A.J. Miah 

3249/RB !1.M. Miah 

3250/RB T.S. Eugenio 

Rice Research Institute 
Bangkok, Thailand 
IndiartAgric. Research Inst. 
NeTN' Delhi 
Osmania University 
Hyderabad, India 
Nuclear Inst. of Agric. & 

Biology 
Faisalabad, Pakistan 
Atomic Energy .~ric. Research 

Centre 
Tandojam, Pakistan 
Centre for the Application of 
Isotope & Radiation, Jakarta 
Inst. of Nuclear Agriculture 
Mymensingh, Bangladesh 
3angladesh Rice Research Inst. 
Dacca, Bangladesh 
~aligaya Rice Research & 
Training Centre 

Nueva ECija, Philippines 

As first step this project has started agronomic evaluation of a large 
number of semi-dwarf mutants, and the genetic analysis of mutants began. 
These studies on the possible utilisation of semi-dwarf mutants as cross 
breeding material take into account the agro-ecological conditions of the 
respective countries. 

The first research co-ordination meeting is planned to be held in 
October 1983 at the International Rice Research Institute in the 
Philippines. The present status of use of induced semi-dwarf mutants in 
hybridization programmes rMill be discussed and conclusions and 
recommendations will be drawn up for the next stages of research. 

~fork plan and budget for 1984 

The individual ~utation breeding projects ~ill continue and ic can be 
expected that some advanced improved material from previous radiation 
treatments of local varieties ~ill undergo further agronomic evaluation. 
)Tew mutants might a.lso be induced. Most of the contracts \v1ll require the 
same support in 1984 as before. A few additional contracts might be 
concluded. 

12 contra.cts @ 4000 
research coordination 

meeting 

48000. -

25000. -
73000. -





\ 
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Status Report 
FAO/IAEA Coordinated Research ?rogramme on 

the Use of Induced Mutations for Improvement of Grain 
Legume Production in South East Asia 

In 1982, the third research co-ordination meeting was held at the 
Korean Advanced Energy Research Institute in Seoul.' The rne~ting was 
jot-ned by researchers from other patts of the world aiming in a similar 
way at genetic improvements of grain legumes for developing high yielding 
and disease resistant cultivars. The exchange of experiences was most 
useful. Particular emphasis in the discussion was placed upon the 
relevance of plant architecture -for grain yield and yield supporting 
characteristics. Soybean rust continues to be a major threat to soybean 
production in the tropics, but vir~s disease become more and more serious 
as well, suggesting more and intensified efforts for disease resistance 
breeding. The present programme with its modest support plays mainly a 
catalytic role and is of value in developing technology and methods. 
Member States will definitely have to strengthen their national efforts in 
order to secure sufficient and safe supply of pulses, tJhich are such a 
nutritious food, particularly valuable for the poorer part of the 
population that cannot afford meat or prefers vegetarian food. 

We will give the breeders time to advance their projects and postpone 
the next research co-ordination meeting till early 1984. 

Budg;et plan 1984 

No change in budget is foreseen in 1984 

12 contracts @ 4000 
Research Coordination ~1eeting 

48000 
25000 
73000 
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Use of Nuclear Techniques to Im-prove Domestic Buffalo 

Production in Asia 

(a) Progress (April 1982 - 1983) and Present work Plan 

Since the previous Research Coordination Meeting (Malaysia, April 

1982) work under the programme has continued along three main avenues, 

i.e. buffalo reproduction, nutrition and disease. 

Work on reproduction has continued to characterise the 

reproductive capacity of different breeds of buffalo and i.n different 

countries with a view to gaining an under~tanding of the causes of the 

long-recognised low reproductive capacity of these animals. The use of 

radioimmunoassay te~~niques, in particular progesterone analysis, has 

been identified as a suitable tool for monitoring the reproductive status 

of buffaloes. working assays for tlUs and other hormones involved in the 

control of reproduction have been established in 6 countries contributing 

to the programme. These assays have now been used to establish the 

hor.monal profiles for different breeds of buffalo during oestrus cycles, 

pregnancy, parturition and the post-partum period, and the results have 

been correlated With ovarian morphological changes examined by 

laparoscopy. The data generated fro~ this work clearly point to the fact 

that progesterone RIA has helped substantially to improve the clinical 

skills in dete~nittg reproductive status. Other work which has been 

in:Ltiated in this general area includes: the introduction of endoc=ine 

methods for oestrus synchronisation and of hormone administration to 

advance the onset of post-partum cyclicity; and in bulls, studies are 

underway to clarify the relationships between hormone levels, libido and 

semen characteristics. 

In the area of nutrition, considerable information has now been 

obtained on the utilisation of straw-based diets for buffalo, and on the 

beneficial effects on digestibility of treatment with urea. This has 

been a major breakthrough in the programme. Not only is urea t=eatment 

the most feasible for Asian farmers, but it is also an inex~ensive N 

source, proViding fermentable N at no extra cost. Furthennore, it has 
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been shown that ensiling of straw rNith urea increases the weight gain of 

growing animals by 60% and milk yields by 80-100%. In a.ddition, 

isoto?e-based studies are underway on the use of urea/molasses in 

straw-based diets; on the use of sweet potato hay a.nd fishmeal as 

su??lements for straw-based diets; and on the effects on productivity of 

feeding a number of agro-industr1al by-?roducts available in the legion, 

e.g. rice bran, soyabean meal and leucaena. 

Finally, isotope-based stud~es on the pathogenesis, immunology 

a.nd control of 'roxocara vitu.lorum infections are now defining the' nature 

and sequentia.l devel.opment of the clinical d:i.sease, the nature of the 

host response to the parasite, and effective chemothera?eutic strategies 

for the control of the infection in calves. 

!his programme will have been operational for approximately 5 

years by the end o~ 1983, and without doubt it has been highly 

successful. Already it has helped to increase buffalo productivity 

through improved management practices derived from research findings., It 

has also enhanced substantially the level of e~ertise as well as the 

educational quality within many University Depar~ents and Research 

Institutes; it has encouraged close contact be~ween scientists within and 

outwi th the Region; and it has promoted iIlfortna1:ion e.."'tchange on an animal 

~hich is vital to the interests of the Region's small farmers and 

agricultural industry. 

The final R~ will be held in January 1984 (probabl7 in the 

Philip-pines). At: this meeting·, final reports will be presented by all 

cou1:ributors to the programme. In View of what is already acknowledged 

as the high quality of the work, tAEA will be requested to publish these 

reports in the priced Panel Proceedings Series. 

(b) Future Plans 

1'0 achieve its goals a follow-u-p programme entitled "Use of 

Nuclear !e~~n1ques to Dnprove Domestic Buffalo Production in Asia - Phase 

II" should be initia1:ed early in 1984. Such a programme ~ould have 3 

s-peciiic goals., First:ly, it would aim to st=engthen in1:er-disciplinary 
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studies, e. g. !Nork on the in1:erac1:ion bet".Jeen :-eproduc ti ~le efficiency and. 

nutrition. Secondly, it: ~ould aim to fill the importanc gaps ~hich 

ramain Within some of the disciplinary work4 For example, work on 

buifalo diseases has been restric~ed to studies conducted under 1 

Research ContraC1: and consequently less progress has been ~ade in this 

area than in e.g. reproduction; this situation ~ould be remedied under 

Phase II. And finally, effort: s ~.Jould be ~ade to encourage those 

countries which have not participated in the first programme to initiace' 

isotope.-aided research under Phase II. !t is proposed that continuation 

of isotope-aided work on the buifalo would extend over the period 

1984-1988 and would include 12-13 Research Contracts/Agreement holders 

with approximately 3 Coordination Meetings (in 1985, 1987 and 1988). 

(c) Funds Required for 1984 

*Final Coordination Meeting (lik.ely venue: Philippines) •• S25,000 

12 Research Contracts at $5,000 each (Phase II) ••••••••• S60,000 

*This meeting was originally scheduled for 1983, but for budgetar! 

reasons was Illoved to 1984 •. 
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RCA REPORT ON RADIATION STERILIZaTION OF ~EDIC.;L SUPPLIES 

Tne Agency's Co-~rdinated ?~ogramme of ~esearcb (C?R) on ~adiaeion 

Sterilizaeion of ~edical Supplies suiced to che Local condi:ions eor :~e 

RCA countries in Asia and ehe Far Ease ~s ?artici~aeed by Ause=alia, 

Bangladesh, India, Indonesia, Korea (Soueh), ?akistan, Philippines and 

Thailand. Tne Agency's CPR has recenely phased out upon successful 

compLeeion of its objective goals. 

The CPR has dealt wieh a review of the local medical supplies amenable co 

sterilization practices by ionizing radiaeion (Markee survey). As the 

successful implementation of the sterilization practices including dose­

setting criteria rely to a large extent upon the initial levels of con­

tamination which needs to be eliminated through the sterilization process, 

the CPR group focussed attention on the estimation of this aspect (i.e. 

bio-burden). 

The bio-burden involves che Quantitative escimatio~ of the number of 

contaminants per medical item-under consideration and cheir identification 

in particular terms of their radiation resoonse which should influence 

che recommended acceptable sterilization dose. 

Among the participating countries of che CPR Australia has developed 

guidelines Eor good manufacturing practices (G~P) and India has formulated 

such a document in keeping with its local conditions which is cur~ently 

under review by che responsible national authorities concerned. All other 

par~icipating countries have developed relevant mic~obiological and ~adio­

biological data per~aining co their =adiaeion 3tarilizacion ?raccicas 

ehrough ~he research supported by ehe CPR and in chis approac~ have made uses 

of the already available data/experiences in the fiald co provide necessary 

model systems as guides. 

In course of the standardizing exercises car~ied oue under ene ~ork 

schedule of. ehe Agency CPR (RCA programme) che group deal: ~ich (i) intar­

comparison of ehe meehods Eollowed by each individual national inseicutas 

in isolacing ehe contaminants from medical itams (bic-bur~en escimation) 
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and (ii) intercomparison of the sterilizing efficiency 9arameters of their 

=espective ir~adiator facilities used in the co-ordination study (sterilizing 

dose). As the cur~enc:ly practiced ster11icy safety assurance level (SAL) 

Ear the steriLe medical supplies accepted ~y the national health regulatory 

h - h RC . . - LO-6 ( aut ... ori1:ies ot t. e ~ A countr1.es concernea con.rorms to \ 'Jr one 

surviving microorganism ?er one million processed medical ieems) and 

accordingly the minimum sterilizing t'adiation dose IJf 2.j Mega t:'ads, ::hese 

criteria continued co be used as standards Eor ~rac:ices development and 

Eor the level of safety assurance. 

Studies ~era carried out byall the CPR par~icipants to deal with the 

inactivation efficiency of microbiological standard preparations (Bacillus 

oumilus E601) and the decermination of decimal reduction 'factor or 0
10 

valu~ 

(i.e. the dose of radiation required to eliminate 90% of the population). 

The Microbiology Laboratory of the Australian Atomic Energy Commission at 

Lucas Heights kindly offered to conduct this intercomparison survey under 

an !AEA supporeed Technical Contract. The survey revealed some major 

sources of discrepancy in the methodologies foLlowed by .some of the par~i­

cipating laboratories which could be subsequently cor~ected through exchange 

of information-. 

However, some isolates from cotton samples in Bangladesh showed extreme 

radioresistance as revealed by ~he high estimated D
10 

value of around O.j 

Mega rad. If substantiated Eur~her, such a medical itam would require ~he 

delivery of a sterilizing radiation dose Ear higher ~han the generally 

accepted level of Z.j Mega rad ~o conform to ~he sterility safety of LO-o. 

Subsequent investigations on ~he validation of ~his ~adioresistant contaminant 

either as the true isolate survivor from sub-sterilizing incremental dose 

series on ~he cotton samples or a false ~osic:ive originating from other 

extraneous source(s) .could not be unequivocally astabLishe4. 

!he work schedule of ~he RCA/CPR included studies on the ir~adiation 

sterilization practices for some pharmaceutical formulations. These included 

some antibiotic preparations, hydrocortisone eye ointments and other ic:ems 

of ~opical clinical use. Satisfactory condicions ear ~heir irradiation in dry 

solid state and ~he freedom of che einished products from unacceptable Levels 

of degradation derivatives were enunciac:ed. Recommendation of sterilization 

practices for pharmaceuC:icals depended on che'il' ccn£orrnity ~.7i~h che pharma-
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c090eal specification standards for ~a£e clinical use. The studies also 

included physical/chemical/radiacion c~emical aspects or scerilizing 

~adiation ~reac~ent of plastic formulations for packaging as ~ell as 

pharmaceutical containers. 

In conclusion, ~he studies car-=iedJuc under che Re .. -\. 9rog=amme;C?~ 
iave ielped provide Local axper~ise and specific ~echnical data on :~e 

development of safe practices for sterilization of medical supplies in 

local use Ln ~heir health care and ~hus to up-grade the scandards of 

cheir healch-care services. Fur~hermore, in the spirit: of ehe regional 

co-operacion a cohesive scientific/technical international ~ody has been 

formulated to aid peaceful uses' of atomic energy co ensure heal th 3 tandards 

and should accrue cont::inual benefit-sharing through futu:e co-ordination 

funccions. 

Future Outlook Eor the RCA Programme 

Evaluation of the radiation sterilization oract::ices for tissue 

grafts and establishment:: of tissue banking. 

Research and experiences in the countries of North America and Europe 

have satisfactorily established the feasibility of the use of radiation 

for sterilization of various tissue grafes for safe clinical use in re-

cons tr'.lC ti ve surgery. These inc 1 ude bone, nerve, car':i lage, "skin dres sing" , 

fascia lata and dura mater, among others. Providing appropriate condicions 

and 'radiation environment these tissues could be radiosterilized to the 

required Level of safety assurance for use in the clinical practices. 

It is desired that such sterile, grafts should be produced in sufficienc 

quancicies to be stored in che tissue banks. Some such centralized facilicies 

could facilicata ~be ~erks of surgeons concerned of specified disciplines 

who could requesc for and receive supplies as per need co provide healtb 

care services. These facilicies are currently nee available in ~he couneries 

of Asia and the Far Ease and ar~ in greae demand. These could help remedy 

many deoilitacing. health disorders and alleviate paeiene sufferings and 

chus could concribuee Co che nacional produccivicy and prog=ess by crans­

Eormacion of che disabled as a "national burden" into a productive :nanpower 

r-esource. 
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Currencly some efforts are t.lndet'"'N'ay in cbe '::ouncries of c.he t'egions, 

such as Burma and che Philippines. Requescs have been made by Bangladesh 

and 3urrna co tbe Agency's Tac::'nical Co-operacion programme fot' ,assisca.nce 

co help escablish cissue :,anks. I.t: is recommended chat cbe, field of appli­

cacion should be suppor~ed 'Jy che iniciation of an RCA/CPR of cne .;gency. 

~~e scope of cbe programme could 'Je further axcended oy using cbe axperiences 

and modeLs of cbe Technica.l Co-~peraeion programmes as carried cue in 

Burma and Bangladesh. T~e Lase meeeing of RCA Member Staees t'epresancacives 

revieTNed such a recommendaeion and approved i~s incLusion in ::.he Euc 1.lre 

RCA programme schedule. 

A co-ordination programme of t'esearch under cbe RCA is chus eoreseen 

to be developed co deal ~ich the safe practices Eor t'adiation scerilization 

of t·issue grafts to sustain cbeir clinical use. It is escimated chat about 

cen to twelve research contracts and agreements ~ould be supported under 

this programme and a budgec of U.S.S 30,000 would be allocated co support 

such research activities and chair periodic reviews at the research co­

ordination meetings. 
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RCA PRO..;'ECT ON HEALTH-REUTED E)1VIRONMENTAL RESEARCH 

L'TT1tOD UC'l'!ON 

The pri:nary objective of t:his Project is to develop and ·"alidate 

useful analy~ical methodologies in the par:icipating laboratories for the 

assessment of environmental and human contamination ~ith mineral pollu­

tants·. Elements o·f primary interest include heavy metals, cadmi.um, 

mercury, lead and arsenic. 

PROJECT'S S'1'AnJS FOR 1982 

Investigators from the follOWing countries are actively partici­

pating in the P'r'Oject: Bangladesh, India, Indonesia, Japan, Malaysia, New 

Zealand, Pakistan and Singapore. ~NO individual projects were completed 

in 1982 (Thailand and Korea). A new proposal submitted by Korea is 

expected to be recommended for approval and implementation. 

One practical way to realise the project·' s objective is an active 

participation of the laboratories concerned in intercomparison studies of 

vatious reference materials. Results of an intercotnpanson study of a 

reference material based on powdered human hair, HH-l, were evaluated and 

published in the open literature (J. Radioanal.Chem. ~ (1-2) (1982): 

171-180). A final report on this intercomparison is to be issued in 

1983. A new intercotnparison study involving 3 certified reference 

materials was organized in 1982. An evaluation of ~he results is to be 

done in 1983 and. a report will be published. 

Analysis of various biological and" enVironmental sam~les for trace 

elements cont:l.Ilued ~o be carned out· by the partici pants to investigate 

s~ecific environmental health problems of local significance. Sam~les 

analysed by various participants included human specimens (blood, urine, 

hair, nails), dietary ieems (rice, fish, milk), and dri~ki~g ~ater. the 

results showed that there was no dangerous contamination. 
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Publication of the Pro ject ';) N'e'Nsletter reporting experimental 

details, results and other developments in research areas of interest co 

the par.:1cipants, continued co oe sU'Pported. 

PROPOSED ACT!ON PLAN FOR 1984 

!he Project: will continue to be. implemented through 1984. Existing 

research cont:'acts and re·search agreements will continue to be· supported, 

accord·ingly. 

Intercomparisoll studies of new reference materials will be organized. 

It is planned to hold a regional training course in nuclear tech­

niques for environmental and occupational studies. 

!he current Project will phase out in 1984 and a new Project will be 

proposed, whose primary objective will be the assess~ent or mercury and 

other heavy metals in fish. 

ESTIMA!ZD BUDGET FOR 1984 

The activities proposed above can probably be implemented success­

fully within the budgetary limits envisaged for the 1984-1987 period. 

However, additional funds will be necessary for the planned regional 

e=aining course if this proposal is approved for implementation. 

Contracts· US S 30,000 

Reference Y.at: erials 0'5 S 4,000 

Research Co-ordination ~1eeting as S 20,000 

total as S 74,000 
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eRE ON ttDeyelopment of !c-99m Generatot:'s 
Using Low Power Research Reac to t:'s ,. 

1. INTRODUCTION 

The goal ot chis CAP is t:o develop an ap?ropriat:e technology tor C~e 

preparation ot !c-99m generator systems using low speciiic activity ~o-99 
produc~d in low 90wer =esearch =eaccors, and suit:able to be used in the 
environment: ot a =adiopha~aceutica~ unit of a hospital. 

Letters r.Jere sent QUe to all ~'!e!:lber States ot che region cur,:,ently loti 

possession oi a nuclear research reactor, inviting them to present formal 
proposal for par~ici?at1ng in the Agency's Coordinated Research ?~ogramme. 
The following scientists ar~ current~y in the programme: 

Dr. Boyd, Research Agreement, Australia 
Dr. ~!ani, Research Agreement, India 
Dr. Zahiruddin, Research Contract, Indonesia 
Mr. Prakongvong, Research Contract, ~~ailand. 

In the near future, it is ex?ected to conclude research cont~acts with 
scientists from Bangladesh, Malaysia and the Republic or Korea. 

2. FINANCL~L p~~ FOR CRP 

- Five research contracts $1.5000 

One coordinac:ion meeting Sl.5000 
(Proposed either Republic of Korea or Indonesia) 

- Supply of gener.ator proc:otY'Pes SlOOOO 

Total $40000 

- Five research conc:racc:s $1.5000 

One coordination meeting S15000 
(Propos.ed t:it:her Malaysia or Thailand) 

- Supply of generator prototypes SlOOOO 

Total S40000 
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Workshop on n:'-c-99m G.:nerac:ors and Thei:- UC:ilization", Bombay, India, 7 :0 
10 March 1983. 

Using a special contribution by the Guvernment of India to 1:!1e RCA 
p~ogramme for Asia and t:!1e ?aciiic, a Workshop ~as o~ganized by :!1e Agency 
together ~ith the Radioisotoge Group of 3habha AC:omic Rasearch Cancrs (3ARC) 
in Bombay. All ~ember Stae:es of che region ~ere for~lly invited to submit 
nominat:ions. tJnfor~unac:elY, due to c:ne shor-c nocice gi'len., only five 
par~icipants from Indonesia, !'!alaysia, Singapore, Thailand and Vietnam 
attended-, plus chree par'Cicipancs from India. 

The aim of the wor~shop was to review and. discuss the ~os: recent 
developments in cne production ot !c-99m generators using low power research 
reactors and to provide che cor~espondi~g training for their proper 
utilization to scientists of the region. 

!he lectures as ~ell as the laborato~! exercises and demonscrations were 
':Jell prepared in advance by :he local staff of I:he Radioisotope Group. 
Furthermore, fur the benefit: of the participants, a' 'Nell wt'icten and edit:ed 
manual containing useful t:echnical in.for:ation o;.;as also prepared. 

With the exception of the participa·nt from Singapore, all the participants 
were senior scit:!ncists activeLy engag~d in the produc:cion of radioisotopes in 
t:heir home coun.tries. !he Workshop pt"ovicied. cham r.rith ehe oppor~uni ty Co 

learn more of the recent developments on the !c-99m technology, in particular, 
some technical details and operations of che !c-99m solvent extraction 
generator developed at BARe. TI,is g~neracor can be easily adapted to· th~ 
conditions prevailing in ocher developing countries because it: utilizes only 
inexpensive natural molybdenum of lo~ speciiic ac=ivity. 

During the Workshop, the author ot chis report delivered a lecture on ~he 
Cyclotron Produce:ion of Radioisotopes J which r.;as att:ended by the Workshop 
participants as well as t:he local scientists-

During discussions with the local organizers of the workshop, D~, Iya, 
Head of th~ RadiQisotope Group, suggested that: future contributions co c:he RCA 
programme by the Government ot India should be only used for craining and noe 
for ehe purpose of supporting research cont:ra~:s or coordination ~eecings. rn 
this connection, ie was agreed, tencatively eo organize a specialized 
training course in 1984 on '·Hospical Radiophar:acy'·. This course ~ay be held 
either in India or inailand. A proposal in this direccion ~ill be oue: forth 
by the Indian representative to the upcoming RCA meeting, which is to be held 
in Dhaka in May. 
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CRP - ~uclear Techniques for Trocical ?arasicic Diseases: 
Progress Recore for che 5ch RCA ~orking Grouo 

The above CRE has noe been scar~ed since ar~angemencs have noe been 
compleced on the supply of mon9clonal antibodies and on the organization of 
the assays. The Walter & Eliza Hall Inscituee ac Melbourne ~as unable to 
supply monoclonal ancibodies for the prog~amme and the Pasteur !nscieuce ac 
Lille (France) and the r .... HO Immunology Cancra at Ganeva have been approached 
as alternacives. Although boeh have agreed in ?rinciple co suppLy che reagencs, 
''''1:iccen confirmaeion is awaiced. 

Lecters have also gone oue to Dr. Sundaram and Dr. Samuel ac BARC, 
Bombay, requesting cheir agreemenc to use the BAR.C as che Cancral Laboracory 
Eor che CRP, and again here, confirrnacion is awaited. 

Ie is expected, subjec~ co agreemencs being received on the macters 
above, thae the eRE' ? roposal '.oli 11 go co cess in May J and cns programme commence 
in Sepeember 1983. 
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Review of RCA Project on the ~intenance of ~uclear Instruments 1979-1982 

April 1983 

1. Participan~s 

All the partici pants continued their a.cti vi ties. ili.ec:nam joined the 
project, but did not yet conclude a r-esearch cont=ac't. 

2. Initial year of orogramme 

The programme started with an Advisory Group Meecing held from 17 to 
21 December 1979 in Kuala Lum~ur, Malaysia in which 8 of the 9 future 
CSI's took pare. 

3. Initial programme goals 

'!'he objectives of the Programme are to improve the efficiency, 
reliability and quality of the work done in laboratories using nuclear 
electronic instruments in such disciplines· as medicine~ agriculture, 
enVironment, industry, veterinary sciences, hydrology, mining and 
education, through the introduction of more effective maintenance 
strategies and practices and the rationalisation of technical cooperation 
and training programmes related thereto. 

In the short term the Programme aims at "establishing maintenance 
strategies and practices in Pilot Laboratories ~hich ~ll serve as 
examples for other laborat:.ones. !he maintenance strategies are laid 
down in laboratory maintenance plans ~hich concern conditioning of the 
instrument environment (dust, air, AC power), preventive maintenance, 
quality control, spare part su~ply, instrument repair, recording of 
instrument hist:.ories (logbooks), instrument procurement, training of 
personnel of all levels, streamlining of administrative rules and 
regula1:ions and the management of all these actions. 

The P~ogramme aims also at the creation of centralized national 
maintenance facilities and expertise to assist indiVidual laboratories in 
solving their instrument and s~are par~ problems. 

4. Progress to date 

4.1. Power-conditioning 

(a) The quality of the AC power supplied ~o the Pilot Laboratories 
was comprehensively monitored and conclusions were drawn as to the 
characteristics of the necessary power-conditioners. 

(b) Power-conditioners consisting of drop-out relays, va=istors 
(~h1ch limit the amplitude of transients) a.nd constant voltage 
transformers ~ere ins~alled for several instruments in all pilot 
laboratories. 

(c) A paper based on the above-ment:.ioned ex~erience has been 
prepared in draft and will be published. 

Cd) !he lessons learned from ~his activity have been made known co, 
and brought:. into practice in, labora~ories other than ?iloc laboratories. 
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4.2. Air-conditioning 

(a) Extensive recordings of air tem~erature and ralati~ie humidity 
have been made in the Pilot Laboratories. 

(b) !he final evaluation of the data obtained cannot be made before 
the execution of fur~her e~eriments. However, the existing 
air-conditioner sys1:ems a.nd cheir use seem in most Pilot Laboratories 
insufficient to protect instr~ents from damage due to humidity. 

(c) Window air-conditioners have proved to be dehumidifiers during 
cooling periods only but they are humidifiers ~hen their cooling system 
is switched off. 

(d) !he experience gained with this activity is also shared with 
other labora.tories. 

4.3. Maintenance plans and their execution 

(a) Apart from the environment-cond1t10aing, which is an essential 
part of maintenance plans, actions have been undertaken to inventory 
ins truments ,. to com'Pile libraries of ins trument manuals and 0 ther 
relevant documents, to formulate preventive maintenance and quality 
control protocols, to nominate persons responsible for instrument 
maintenance and daily care, to formulate descriptions of the tasks of 
such persons, to introduce instrument logbooks and to produce flowcharts 
on maintenance organization .. 

(b) Unfortunately the results of these actions were not very 
promising due to serious, mostly aon-technical, probl~s ~hich are 
encountered in maitenance planning and execution. !he most impor~ant of 
these problems are: 

b.l .. · lack of maintenance apprecia~ion on the part of the 
administration, management and sometimes even instrument users; 

b.2. lack of motivation ou the part of, and co-operation among, 
instrument users, operators and maintenance staff; 

b.3. lack of budget provisions for maintenance and spare parts; 
b.4. lack of sufficient aumber of main~enance personnel often caused 

by brain drain to better paid· jobs in private firms and in oil producing 
coun tr1.e s ; 

b.5. lack of skill in the maintenance of more sophisticated 
ins truments; 

b.6. frustration of the maintenance staff due to lac..it of 
co-operation of the administration. 

(c) Despite these difficulties the CSI's possessed sufficient 
optimism to propose realistic plans to cope with these problems. 

4.4. rraining 

(a) A seminar on the Maintenance of ~uclear Inst=uments was held in 
1980 in Manila, Philippines. 
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(b) To promote national training courses a Train-the-Trainers 
Workshop t.7as organised in 1981 in Kuala Lum-pur, Malaysia, in 
collaboration with the RCA project on !ndus~rial Ap?lications in which 
teachers of all par~icipating countries took par~. 

(c) As a follot.7-u~ of this t.7orkshop one or t~o national training 
courses for ~aintenance technicians and instrument users and operators 
have been given in 1981 and 1982 in all participating count=ies (in total 
14 courses). In t':lost countries courses are planned for 1983. 

(d) Most of the subjects taught in these courses t.7ere covered by 
local teachers. However, an Ag~ncy ex~ert gave some assistance in topics 
which could not 7et be covered by local staif. 

(e) Intensive discussions and study is progressing on the 
improvement and the adaptation of these courses to local conditions •. 

(f) A Regional Workshop on Microprocessors in Nuclear Instruments 
was conducted in BARC, Bombay, India, in 1983. The syllabus of this 
workshop was prepared in collaboration with the Project Officer, but the 
lectures and practicals were c~pletely conducted by the staff of the 
Electronics Division of BARe. 

4.5. National actions 

!n a few countries attempts are being ~ade to set up central 
maintenance facilities. In all countries many more than only the Pilot 
Laboratories profit fro~ the experience gained in this project. 

4.6. Related activities 

(a) An Interregional 1'echnical Cooperation Project on t!le 
Maintenance of Nuclear Instruments, !NT/4/054, has been established in 
which t:he countries participating in this programme take part:. 

(b) Under this project: 
b.l. An itinerant eX'Per~ has Visited tWice the Pilot Laboratories in 

six participating countries. He gave advice on their maintenance plans 
and assisted in the conduct of training courses. In 3 countries an 
expert of national TC projects assisted the programme. 

b.l. Equipment for training courses and power-conditioning f,Jas 
provided which could not be supplied under ehe contracts. 

b.3. The equipment: for the Regional ~cro?rocessor Workshop ",Jas 
supplied. 

b.4. The project officer viSited most of the ?ilot: Laboratories 
during his travels to and from the different meetings. 

(c) This 1'.C. project has had a very positive influence on the 
Coordinated Research Programme. 

(d) The yearly meetings and the regional training accivities have 
greatly contributed to the success o·f the P:'ogramme. 
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4.7. Expenditure from November 1979 uncil December 1982 

Contract. funds: 

(a) Contracts 
(b) Coordination ~eetings (3) 

Other funds: 
(c) Advisory· Group Meeting 
(d) Erperts under r .c. a:pprox. 
(e) Equipment under r.c. a~prox. 
(f) Additional travel of the 

Project Officer 
(g) Seminar 
(h) Tr ain-t he-Trainers 

workshop 

5. Fueure prosramme olans 

approx. 
a~prox. 

approx. 

TJSS 
144,200 

22,743 

19,300 
63, 000 
40,000 

3,000 
16, 000 

60,000 

5.1. !he workou power-conditioning will be concluded. 

5.2. Further experiments on air-conditioning will be executed and 
results evaluated. Recommendations will be made known to participating 
countries. 

5.3. Main attention will be paid to the problems encountered with 
the ac:i'IIdnistration a.nd the management of the laboratories to enable the 
establishment of maintenance strategies. 

5.4 .. Major efforts will be made to improve t..'le local training 
courses. 

5.S. !n some countries a central maintenance facility will be 
realised. 

5.6. A Spare Part Pilot Project will be set up. 

5.7. Per year approximately ass 50,000 will be needed for the 
contracts and ass 10,000 for the Coordination Meeting. Additionally, the 
!nter~egional Technical Cooperation project will continue and a second 
!rain-ehe-Trainers Workshop Will be organised. 

5.8. rt is es~imated that the project will take another 3 years to 
achieve its main goals. 

6. This project which is a combination of a Co-ordinated Research 
Programme and Technical Co-operation activities has been more effective 
than Te activities a.lone. The Co-ordinatea Research Programme creates 
the I-do-it-myseli attitude needed to integrate maintenance, quality 
control and training in the regular workplan of the participating 
laboratories and countries. It enhances also a friendly rivalry among 
the participants through the regular reports and the yearly e~Taluat:ion 
meetings. The Technical Co-operation assists the National Supervisors to 
overcome some major obstacles. 
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ISOTOPE AP~LICATIONS ~O ~rnROLCGY .~m SEDTI'~TTOLOGY 

?!-og:-ess Anril 1982 - >rarc~ 1983 

on ?esear~:: 

3:staalisb::lent ~:' :l1e . .\.AZC at Lucas :lei~b:t3 f=om :. - 5 :To~re!!loe!" 1982. All 

::.eeti:lg. 

tecb.ni~ues '::0 ~yd:ological. ?-roble!:ls l=' ~doIlesia, >fa..:.a.ysi::., ?e,?ubl.,i,: of :{or-:a 

and '~a.i.':"a.nd; and ~'='e second. concer:led. ":b.e ?resen"t s"ta."t"..l5oi' operational md 

?lanned e!l"rironmentaJ. isoto~e ac.aly-ci.'cal. facilities. 

:-1ith :-egard. to the study L:l ::egion of Seoul, a.:ount of d.a.ta. 

has aow been collectad ~hich has clearly confi~ed the ini~ial find~gs from 

this study, namely that g:'OtUld-wa.tar in the m.e~ropoli tan of Seoul is recharged 

oy in:fi~tration of r,;ater fro: the Han Ri~Ter. '1'~is is in con"trast to areas 

Qoth ups1:ream. and do-r.mstream of the !J1etropoli tan area., ·..mere recharge is 

dominantly by infiltrs.tion of local precipita.tion. !n the case of the study 

in the Jakarta basin, the results have '9r~~rid.ed a ~re!."j" ir:.teresting iZlsight 

into the leakage of water from the dee~er a~uifer into ~~e overlyicg, shallQwer 

aquifers. The sta.ble isotope data ha.ve id.entified. pa.rti.cul~ a.reas in the 

!Iletropolitan area r..;b.ere this leaka.ge is !!lOst :n.a.:ked,and in fa.ct coincides 

~;ith cones of de~r~ssion iZl the ~atar table. The second study i:l~1a.laysia., 

~,;hicb. centred iZl the ?Cedah OQ~1i-- ---.. ,;, area, ~,;a.s st ill at eo ?rel ~ ~~ =.a~J stage and 

a.s yet 0.0 fi::n conclusions on the en~r..::-on.menta.l isotope ~ta. can be made. 

S:owever, it seems ~hat the souther:l p~ of the basin a.ppears to be characterised. 

by ~r~ depleted stable isotope values and low triti~ concentr~~ions. More 

positi ~re orjgen~18 'la.lues have significant tritit.rI!l. concentra.tions. !'!lese 

find.ings the occ~nce of two types of -,;a.ter: one of :-echa:ge i:::. the hi.gb..la.nds 

(mere n.ega.ti-re 18:) me. low triti'JIIl because ''Jr ti:e 'Jf transit), and. the otter 

origi!la~ing as local rec~arge. !!le s-::"..l:iy .'J f the 3angkok. ':a.s i:l :'as iZlYoi ve':" 

sam~ling from over TO we~s, where the isotope analyses ha.ve been ~de i:::. the 

laboratories of the AAZC an~ the ~\EA. 

'Thaila.Ild . The staale isotopic cOm?osition of groundwater f::-oc the cent::-al 

Bangkok area. is cha:s.cterised. by -:nriched values, ",;b.icb. are tj~ica.l. of an 

tn.e C antral Bangkok 

i.n. cont ras-:: 

~""Q'2 ,..... - .... - ':his .suggests 

increase in. age is ''Jose::-red r::-om the n.cr,,:h to the SQu-::h'J!' the ':asizl. 
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Al.though there is 

::ontaxt ,:)f the coordi..n.atad. ::"-:sear-::h :?rogro;J~me, field. 3"C-;.d.ies iave C~l!!Cle!lced 

~~thi~ the ~ramework of tte ?rojec~, after the return cf :he :?roject su~er-

ii:-:cted to a li:l.i":ed. gener~ 3u:::--rey of -:!::.e an."riron:len:taJ.. iso'to-pi-::on:::;os:.-:::.on 

:9roj ect con.cer~ed ~n"ell the cause of salin.isation. of grcur.c.1la;car. 

TIle tritium la.bors:tories ~o'tb. in. the Republic :)f rorea 9.Ild i.n. ::r:.dcnesia 

~ave :lOW: been o~erationa.l. for :'lore than. t·.:o years. 

tritium a:aa.lyses from both these countries~e oeing :let by the labora.tories 

T;hich have· been estab~ished under this ~roject. 

encountered nth the equipment, \Y'hich ".Yare discussed at i:he :nee't i.n.gat Luca.s 

~eights in Nove~ber. !t is plea.si!lg to aote that these prob~a~ ~N-ere o~rercome 

in. ooth cases by the local ?ersonne~ ~d resources. 

Plans are at an a.d'tTa.tlCed sta.ge for the insta.l1.a.tion of an eIrri:onmental 

tritium a.naly"tic.a.l fa.ci~ity in Sri Lanka., T'.a.a.iland. and Malaysia.. 

also been given to the ?hi~i~:9in.e Atomic Ener~j Commission, "rith regard. to 

their inten.ded plans for the i~sta.l.la.tion of an en.virom:.ental ~:-itium 

la.bors.tory. '!he advice was ;art~cularly concerned ";ith the ?l~n~ed location 

swimming pool reactor. 

The ap~lication of en~ri:o~ental Cs-137 to se~entolo~J was a ~ater 

a.ddition to this RCA Isoto?e Eydrolo~J Project. Profi~~s have been =ea.sured 

for sites in Malaysia and also s~ples ha~e aeen ~ea.sured ~rom the Song Kala. 

lake comp~ex in the south-ea.st 0 f T'.aailand. In both countries ~y of the 

Pro.' ection for 1984 

It should be :-emarked that the di.:ect cash con.tribution of the Australia.n 

Government ceases during 1983, so that in 1984 the 9roject "~ll be ~~lemented 

'Nith ~uch reduced fundin.g. It is est~ted that the coor±L~ated. ~ssear~~ 

9rogr~e -;ill re~uire an ex;enditurs of about $l;,QOO. It should oe ~oted 
howe"rer that there is a.s yet :10 ,:)~era.tiona.l sta.ble iso"to-ge analytical. fa.ci~i tY 

in the region. 

these tec~i~ues i~ ~he ~sgicn. U'; to the :9resen"t -:he la.bor~:cories of the .-U.EC 

and the Agency have pro~rided the n.ecessary su;por:. 

the countries ~y be a.ble to establish this ca~abi~ity ~d ::oo~era.te ~~th the 
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t:hese 3.Ilal.yses. 
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1. Title: 

2. Ob~ecci"es: 
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~CA Regional P~ojecc on Improvement of Cancer T~erapy 
in Asian Countries by ehe Cvmbinacion Treatment of 
Conventional 1adiacion and Physical or Chemical ~eans 

The co-ordinated programme aims at clinical s~~dias 
on combination therapy of conventional radiation and 
physical and/or chemical agencs under che co-operative 
~ork of chis basic research and also ax?ects co improve 
cbe radiation cherapy techniques in che Asian region. 

3. Status reporc: The co-ordinated res.earch programme ~Nas approved by 
the Agency as an Agency programme in April L982. Then, 
at che RCA annual meeting held on 23 September L982, 
it was discussed and reviewed and decided that the above 
programme should be carried out within che RCA project. 
Accordingly, an agreement between c:he L:.\.EA and che 
governments of che RCA member countries is now being 
sought. Subsequently, che research contractors and 
agreement ho Iders who already have cont:-accs ~.;ich the 
Agency would participate in the RCA programme. 
~lready 4 research contractors and 2 agreement holders 
are par~icipating in this programme. 

The first Research Co-ordinated Meeting is pLanned Co 
be held in Kyoto, Japan in November 1983, in which the 
paper work of each participant will be reviewed and 
possible co-ordination research between chem ~iLl be 
discussed. 
The estimated budget foreseen is US$ 13,000. 

Research contracts and agreements already concluded: 

ReAlM No. 

3l94/RB 

3196/RB 

Chief Invescigator & 
Project Tir:.le 

M.A. Siddiqui 
Liaquac Medical ColLege 

& HosEir:.al 
Atomic Energy Medical Cancre 
Jamshoro, Pakistan 

"Microwave induced hyperthermia 
as a sensicizer of ~adiotherapy 
.in head and neck t:umour" 

S. Puribhat 
~ationa1 Cancer Instir:.ute 
3angkok, Thailand 

"St'..ldy on modification of 
cbemical and chemotberapeu~ic 
drugs on radiation 3ensir:.iv~~y 

of cancer, in vi:ro and in vivo 

Allocated Fund 
(~~) 

3,000 

3,000 

Date 
Imolemented 

1982-08-01 

L 982-08-01 



3265/CF 

33l4(CF 

3351/RB 

3430/RB 
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~ Suga..hara. 
Kyoto ~ational Hospical 
Kyoto, Ja9an 

"Experimental. and c 1 inica 1 
studies on hyperchermia 
and chemical 3ensitizers in 
=adio- and chemotherapy of 
cancar ll 

Y. Onoyama 
Osaka City University 

:.tedical School 
Osaka Ci~y, Japan 

"Scudies on the combined use 
of hypoxic cell sensitizers 
and hyperthermia wi~h radiation 
in human cancer therapyll 

S. Krishnamurehi 
Cancer Institute 
Madras, India 

"A concrolled clinical trial 

5,000 

to evaluate a combination of 
radiation (R.T~) BLeomycin (BL~) 
5-Flourouracil (S-Fu) and Vincristine 
(VcR) against a combination of ReT. 
and BL.'1 only rationalized on cell 
kinetics in squamous cell carcinomas 
of che buccal mucosal' 

B.B. Singh 
Bhabha Atomic Research Cantre 
!rombay, Bombay, India 

"Radiosensitization of hypoxic 
bacterial cells and animal tumours 
by membrane active drugs and 
hyper-:hermia ll 

3,000 

L982-10-L5 

1982-12-01 

L983-04-01 

4. workolan Ear L984: (i) Research for Co-ordinated ?rogramme on 
"Improvement of Cancer Therapy in Asian Countries 
by the Combination Treatment of Conventional 
Radiat:ion and Physical or Chemical Means" w-ill 
continue. 

Budget foreseen Ear 1984 - USS 50,000 

Research contracts - 3,000 ~ 7 = 35,000 

ReM L5,000 

(ii) A craining workshop on brachyt~erapy of ~he uterus 
cancer using manual and cemote af:erLoading techniques 
is being considered co ~e held in ?akistan in L98~. 

The escimated cost: is USS 80,000. 
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S l:a.t:us Retlot"t: 

L~P Re3iona1 (RCA) Indus erial ?~oiect: 

for 

j" th RCA. working GrouD :fee cing 

uaccaz Bangladesh 

11 - 16 ~y 1983 

!. P-roiec!. Management: 

A. UEAJUNDP are. o.ow comp1e1:ing aC1:i,Qns·-leading to che a:p~oj.:1::ene of 

a new Project Dl.ract:or ta become 'e:Efact:~ve 1 July 1983. 
B. The per:nanenl: P-rojecc Of£ica ~~ be officia.l.y o!,ened 1 Ju.ly 1983 at 

tile Can1:::e for Ap!'licat:i.on of Isot:o~es and ?.adiation, BAZ.-\N, Jakart:a, 

Illdonesia.. !he ONDP Tokyo Office rill be <:.losed 30 June 19 83. 

C. Project Senior Board of Ad~sors was· ap!'oint:ad 9 September· 1982. 

!he. Board is c01J1t'osed of fi.ve me11lbers se1ect:ad f-:om industries and 

national instit:utiotlS in ehe Region and a:P"9oint:ed byclle· Lu:A. 'rLle 

Board . has • oversight responsibilities for the Project, includi!lg. 

annuaJ. renew and evaJ.u.a.tion of P1!'ojecr d1ract~on, progress and financial. 

requirements. As such it: nasa lti.gh-leval management: function with 

res-ponsibili.d.ss· for recaaxmenciing 1:0 boch tile !AE.A and ene tiNDI' changes 

in P-:oje·ct diracd.on,. prioriCies as iJeU as financial. management: and 

resources requirements. AccorcUngly, tile Board assumes a ::ajor role 

in overall P1!'ojec:t management and .direction. This funct:i..on recognizes 

the specific ras-ponsibilit:ies of e!le Project Director for co-ordinating_ 

and managing day-eo-day o~erat:ions of ene P1!'oject and its activ~ties. 

!he Project Oireccor serves as ene L~\/UNDP Re~resentative eo ehe 

Board and its Secreeary. !'he membership of !:he Boar:i is as follows. 

Professor A.J. Lynch 

Director, 

Jul.l.us ~tsclnUtt MineraiI;. Research. Cent:=e 

University of Queens~and 

BriSbane, Australia 

Dr. G. Mu~~erjee 

Vice C"lairman 

Stael Author~:y ot India 

New De~hi, India 
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Dr. '1'sutomu ~chizuki 

Member of the Board of Direc~ors 

Ja~an Atomic Energy Research !ns~icute 

Tok.yo, Japan 

~r. Ani bin Aro~e 

Di:ect:or 

·"R.uOoer Research I.!1stj"tul:a or Malayisa 

KuaJ.a.. Lumpur, Malaysia. 

Mr.. Chamnan Suntornwat: 

General Manager. 

!he Siam Kraft. Paper Co. 

Bangkok~ Thailand 

D. '!he second meecillg of the Sem.or- Board of A.dvisors will be held .2 - 3 

June 1983 at :he Siam Kraft Papar Company, Ban Pong, 'thailand. T'Lle 

prOvisional agenda is at~ed as ~p~en~ 1. -

E. A. preparatory meeting of selected Na.t:i.onal Projec1: Countet1'ar'ts ".vas 

held 3 - 4 February 1983. The agenda and the list: of attendees eo the 

meet:illg are at:1:aciled as. Ap~endi;t 2. 

II. P~oiect Work Plan and Budget: fo~ 1983 

A.. !he P-rojec1: T'H'ork Plan and Budget: for 1.98.3 are attached as AppencU..:t 

3 and 4. 

!he 1983 ONDP ?-rojec1: budgee is escimated eo US$94Z,1.99. nus budget: 

a~ceeds by aSS100,o46 aNDP's cur=encly ap~roved level for the Project 

during ehe present budgee year. !t: is agreed rich. ONDP Mew York. 

that: a s~ec:i.al request can be made in June 1983 eo consider the 

"shor't!fall l1 of USS100, 646. If approval is given by' UNDP funds may 

aoe be available to ehe P~oject unt:~ ehe 4th quar~ar of 1983. 

Ad.just:nencs in .dle 1983 E''t'oject Work Plan r..n.l~ be :-aquirad i1 r:b.e 

addtcional funds are nce allowed. 
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III. Sub-?-rojecc Act:1~lit:ias 

A •• Sub-P-rojec't: 1. Tracer Technology in !ndust:::y 

A s~ecial ~~o men Technical Mission ~as appointed in Oc:ober 1982 

co make a critical review of cechnological oppor~unities in che Region, 

rith recommendat::ions co be used for fina.l.izing che Suo-?:-ojec:: ?l.an. 

The. report: of che Mission is at:ached. as A;rpendi:t 5. The canca:ti'lle 

Sub-P:ojece Plan' provides chae che. :1rs1:. C=Uni.o.g-demonst:=ae:l.on ... il~ 

cake place March 1984 at: chs. Bhabha A.tom:f.c. Energy Cant:::-e, !rombay, 

India and ae elle Singa;lore Institute of. Standards and. Indust:=iaJ., 

Researcil, Sil'lga;lore·.. !he· final Sub-P:oject Plan rrith che c:a:i.ning­

demcnsc:a.tion Pros-pec.tus, r,Jill be completed by 30 June 1983 inclucting 

all negot::iat~ns ~ith part~cipa~ng indusc=ial cc~~es ~hich r;,ill 

co-~perata in the demcnstrat~ons. 

B. Sub-Projece Z. Non-Destructive resting (NDT) 

!he 6 c.h Msae-ting of ffi)T Expert Working Grou;l iotas held 14 - 16 March. 

1983 Sydney, Australia co finalize a Regional plan for NDT Ccnti1~-

cation accordi.ng to. In.ternational Standards (see A~pendi.x 6). The Plan 

is. to be presented co t:he ann~ meeting of Governments par-ey to R.~9' 

Sepcember 1983 Vienna, Aust:ia at c:he time of the 1AEA Ganeral Conference. 

Part:~cipatillg Governmencs rill be requested. co revi~..J the Plan at: that" 

time and give its a-pproval by 31 Marcil 1984. 

C. S ub-P't"Oj ecl: 3. Radi4d.on Processing 

1. Radiation Vulcanization of Naeural. Rubber Latex. 

Construction of the 1,000 ton per year Pilot: Plant is scheduled for 

cammissioning June 1983 wi~ country participation in eechnologT 

transfer acd.v:i.t~es co begin October 1983 (See Appendu 7 "Sub­

Project ~oT:k. Planlf
) 

A shor~ tar.: case-evaluation programme eo conii~ the =e~roducib~it7 

of. data from. the on-goi;lg tachnology developlIlent efforts at che 

Centre for Application of Isoco~es and Radiaeion (CArR) and at 

rakasaki Ra.cU.ae~on Chemscry Research Establishment: (ncru:;) has 

been init~aced (see Appendix 8 Tese-Evaluation Protocol and Schedule) . 

This tes c-evaluation effor..: resu.lts from t:he recommendat:'cn mde 

by Or .. ~ bin Arope, Director, Ruboe-r Research !ns1:i:uca or 

~aysia (~~~) and Member of ehe Project Senior Board of Advisors. 
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The s~andard protocol provides thac RRI~ ~ill be r~s~onsibla for 

the pre- a.nd pos~-irradiac::f.on procedures with c.ua and !3.CRE 

providing :~e i==adiaCion of :he lacex. T.1e Rubber Research 

!nsc~t:ut:a or. Sri Lanka (R.~SL) and CdIR will provide collabcrat~ve 

tas'C-evaiuac::f.on daca and inior.na.cion. A. Cac.b.IUcal eValuation will 

be Jlade and a re-por'C g:i~len co the Second ~!eeC::f.ng of cne Senior 

Board. or. .~d.visors, Ban Pong, T.aailand Z - 3 June 1983. 

Z., Ra.ctiad.on Curing. of Sur:.ac::e Coatings for r,olood Products. 

~,.]it:h tha cOm;Jleeion of all negoci.aci.on and. the issuance of a purchase 

order c.onl:'rac.t for: a 300 keV, 50. mA.l:np Electron Beam Mach:ine a final 

work pl.an for the Sub-P'ro-jec1: on Radiat::ion Curing of Su=:acs Coatings 

for wood Produces- has been established (see .~ppendi.:c 9 ). The 

Plan p-roV"1des fo-r :anuiactura·, snip-ping, installat.ion and commissi0n4-ng 

by Apri.l 1984. !he first demonstrati.otl. act:::f.V'ities ~l st:art July 1984. 

3. Radiation Cross Linking Insulating Material for Elect:'ic wire and 

Cable. 

This· Sub-P1:'0Jec1: act:ivicy is awcti.ti:g Governmental de.cisions beC".:een 

Indonesia and Ja~an on a bi-l.ataral agreement whereby Ja~an is ~o 

pronde a 1 • .3 ~Q 2. Me V Elact:ron Beam Machine.. It is not: expectad 

that this Sub-t'roject can be- ini~utad beiora 1984 - 1985. 

4. Rad:iat~on Scar~zation of Medical Products. 

!his firs~ ~ra:ining-demcnsc:~ation is scheduled for 26 Sa~tamber -

7 Oc:ober 198.3 in co-operacion rich ~b.e Bhabha A.tomic Research Cant:'~7 -­

!rombay, India ~d the Korean Advanced Energy Research Institute, 

Seoul~ Re~uClic of Korea. !he P1:os~ectus for dle t:'aining-demonsc:­

raeion and a co~y of ~'s formal 1e~:ar inviting par~icipac:ing 

Governments eo nominata candidate to the eraining-demcnstration is 

att:ached as APpendi;( 10 .. 

D. Sub-Project: 4. ~uc:leonic Concrol Systa= 

1. Paper !ndust:y. 

The Second tra:Lning-damcnscrac:ion on the use of nucleotUc. c.ontrol 

sys tems fol:' 9aJ;er manuiac1:ure f..1a5 held 2.8 March - 9 Aprtl 198.3 at 

the S.i.am. Kraft Pa~er Cotnl'any, Bon Pong ,!ha:ila.nd and II - 16 April 

198.3 at che Ja~an Acomic rndus~rial Fo~~, Tokyo, Ja~an. !he 

P~os~ec:us and a list: of ac~endees co the Second Training-Demonsc­

J:'ac:ion are a.t: cached as Ap~end:i~ 11. 
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2. Stael Industry. 

A css:iuml.37 nuc.leonic c.ont1:'ol systa:n., JUlnuiac:urea by t.~e Toshiba 

Corporacion, Tokyo, Japan was installad aC che Bokaro Stael Plane, 

Boka't'o S tael. City, India. May 1983. The fi=s t: t::raining-iemons tracion 

is scheduled begin October 1983 at ~~e 30karo Stael Plant and c~e 

Ja;:Jan Atomic !ndust:=ia..l :ot".lm... The ?=os-pectus and UE.-\.' s for::Ial 

le etar of nvf.tat:ion to Governments 1:0 nom:i.na.ca c.andidates t::) par'Cic:'?ats 

will be provi.ded at a lacer" dace. 

3. Minerals Exploration, M:in.ing and P-rocessi.l'lg·. 

The. first: train.ing-demcnstracion on nucleonic cont:o.l systam use 

in. the. mnerals industry is schedu.lad for 28 .'\ugus·t.. - 17 December 

1983 and. 8 January - 3l March 1.984. The· Pros-gectus and L\EA let:tar 

or ia7itation to Governments 1:0 nominata candidatas for participation 

in the training-dem.cnserations is attached a.s Append:ix l.2. 

!. Nuclear Instruments Maintenance 

Thrae· eraining worksho~s have been co~letad under c:he Project with 

50 persons from.· 10 countries· a.ttending •. 

The first on-the-job trunillg in nuclear instrument ma..intenanca is 

scheduled. 1:0 begin November 1.983 rok;yo~ Japan. Ta.e on-dle-job truIting 

rill. be of four months duration and r..""ill be provided in co-operation 

with Japanese ins·truments manufacturers. The pUZ1'ose of tb.e c:rai:cing, 

to be gl.ven in the fac:'tories at:. the inst:rument:s alanuiac:urers, is to 

pro~de increased ca~abilicy and e~erience ~ design, tachnical o~eratl.ng 

fa.cto·~ for L~dus trj",al sys tem., maintenance s t=atag:t.e~ and case studies 

of actual ~erlence in th.e use of nuclaotUc system in industnal plants. 

Part j. cip ants accept·ad for. the on-ene-job I::ai:ti.ng w-ill be those 

already· e~eriencad in nuclear inst:r~encs ~tanance wieh c:he 

obje~tive or·thei: assum:ing training 1eadershi? roles. in tileir hotlle 

·countries . 
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Discussion Meecing 

UNDP ~e~ional (R~\) rndus~=ial P~oiec~ 

3 - 4 Febr~r7 1983 

Office of the P~oiec: Di:ac=or 

Tokyo, Jaoctn 

v. K. Iya 
Direc~or, Isocope GroU9 
3habha Accmic Resear~ C~c=a 
Uld:ia. 

M. R.±.dwan 
Oepucy Direc't'or Ganeral.. 
Nationu Accm:ic Ener'lJ Age..~c.y 
Indonesia. 

Ong Char !ong 
Director 
'!ecimj.ca.l, En~..neerlng &. Scienti.fj.c Services Oiv. 
Singa-pore Insd.t:ute of Standards and Indus1:ti.a..l Research. 
Singa;7ore 

s. P. Kasemsa:u 
former Sec:sear;r Genera.!. 
Office of Aeomi~ Energy for Peace 
'thai'and 

E. !. Fowler 
Projece Direc~cr and ~af Technical Advisor 
tmDP /llEA Ragjaonal Indus1:tia.l 2-:ojec't 
!ok:yQ 

S. MaclU. 
RCA. CJ-ordinaeor 
Depar~nt of Research and Isocopes 
Internae~onal Atomic ~ergy Agency 
Vienna 



- 10 -

3 - 4 Februarv 1983 

Office of ~!le ?!"oi ecc. Direc-:or 

1'ok'7o, Ja:oan 

Thursday r 3 :ebruar-r 1383 

Mr. i.. Z. :owie-r 10 :00 - 10 :05 . 

II. Sta1:amene of P~osa 
of the. Me.e.~g 

. . .. 
III., .'!opiQ3. fa!: Discussion 

Meeting .ClUi:lan and 
UNDP ?rojact D~=ec:or 

1. UNDP Projec: Plan (1 A~r.il 1982) 

Recess 

2. Aceai:Jt.mca Cti.:er-'..a of <?-rojec'c 
S!? e.c1a.l T.rUnin g-Demcns t::3. t:iou A.~ t::' vi. ties, 

, tunc 

Recess 

4.. Qu.a.l.if:lcat:iou of Proj act National 
CQu:u:al:';'ar'tS 

Ad i ou:nmen 1: 

-;: 'd' .. n 3.? , 4 :ebrua.rr 1983 

IV. Second. Indust:tia.~ Te.chnology Transfer 
Worksho9 

if. P-re-parac..cn of Background :!.a~or:na.t:'on for 
Secoud Projacc Se~~or Board or Advisors 
Mee d.ng, 2 - .3 June 138:3, Th.ti1.md 

Ad i ou:rnmen r: 

10 :05 - 10:1.5 

10 :15 -'ll:OO 

U:OO _. ll:l.S 

ll:l.S - 1.2:30 

12:30 - 14.:.30 

14.:.30 - l.5 :30 

l.S :.30 - 1.5 :43 

.. 1.5 :43 -, 16:30 

16:.30 

10 :00 - 10 :30 

10 :.30 - 11 :00 
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Senior 30ard of ~dvisors 

2 - 3 June 198 3 

Ban Pone', Tila.ila.T'ld 

Thursdav 2. June 1983 

r. We~come 

II. !ll't:oduc:to.ry Remarks 

!ZI. .;''"'l.Ilouncements 

rv.. .~dcvtion 0 f Agenda 

- Rec~ss 

v. E'rojec:t S·t:atus Rapor": 

A.. Sub-Projec-: .;.ctivities 

s. 3udqet 

Discussion 

vr. Report 'on Accelerated Test Proq:amme for Raciation 
Vu.lcan~zation of Na.tu:a~ Rul:be= Latax 

V-­..!...!. 

D isC".lSS ion 

- tunc.!! -

3. A~plied vs. Basic ~=a~ing 

eq. Rac~ation PrQcessi~g 

- Disc't!ssion,-

- Ac.iourn..-nent -
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Fricav 3 J~~e. 1983 

.;, .. 3rief.L~g on 0Tucl::cn':"= Control Sys-:.sn Gse :or ?acer 
MaI.~ ui a c.tt.:.=e 

Discussion -. 

IX.. ather Sus-rness 

X"., Acce'5ltance of :Soard Report 

Ad jOu:!'".Ilnent 



I. UNDP 

A. 

B. 

C. 

D. 

E. 

- 13 -

Project Budget 

1983 

Experts and consultants 

Training 

Equipment 

Administration 

Miscellaneous 

Total 

II. PARTICIPATING GOVERNMENTS 

GRAND TOTAL 

(in US Dollars) 

33,526 

204,420 

573,305 

56,000 

5,000 

872,251 

1,887,417 
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TRACER TECHNOLOGY 

SCOPE OF MISSION 

. '!he Mission rill. be of three veeks duration divided betveen India. 

and Singa-pore. The task 01'" the Mission is to iden:ti.:f'".r, analyze and. negotia.te 

s-pecitic indust::-ial planes) participa:tion inc~uding joint UNDP/company 

tinanciang. The identitication and a:c.aJ.ysis shouJ.d. :?ro~ride among othe;­

things : 

2.. Speci.tic industrial p~a.nt (s) and: 10 ca.tion ( s) ; 

b. 'Speci~ic indust::-ial process(es) selected for t::-ace~ a~~catio~s w~th 

justi.fica.tion for the se~ectiOtl. ( s) made; 
c. Specific identification 0: int.etia.ce :-equi~ments for i:l"tegrati:.g t::-acer 

techno~ogy and equipment into re~~a.r plant. o~eration; 

d.. SpeciaJ. req'tlir--men-e for t::-a.ining 0'£ :plant prod.uction persozmel in 

t::-acer methodologT; 

e. Specitic identifica.tion of ~q,ui:ed eQ.u:(pme~t and materia.ls for ?la:t 

d.emonst:ra.tions and s~ecial training; 

~. Esti:atedbudget for the Sub-Project ~cluding'both s"pec~al trai~~ng 

a.t 3ARC and SISD :p~us plant ~monstration. 



Dr. Ber:ard A. Fries 
91 Acacia. Drive 
Orinda, Calito~ia 94563 
USA 

Dr. V. K:. !ya 
Director, Isotope Group 
Ela.bha. Atomic. Research Centre 
Tromba.y, Bomba.y 400 085 
India 

- 16 -

~';ssion :::~e:-ts 
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c a ~r T ':" ~1 ~ s. 

Tecnn~lQg:r ~ the Ul~? ~jec"t and conC.iuded th.3.t this ~:r~~J.~' 

should be under+~kan at the earliest t!me ~ossibla, ~=s£~r.abl7 as .. . . , 

soon as, !al~ 198;'.. !nco~or.ati~n ~£: t::aining at both !'-:dia 'and 

Slr..gapa:e ;;us- strJ~..!.7 ~c'''''-'a.::dcd'. Deta.l.ls ~£ t'he t'~.L.-lbg cou:=se 

and' 'Wo~al:o? de.c~llst::'3 ti.ans, 'H1!r.! out.t.i.=sd. A.."l ~ve!'3..ll. 'oud~,t o£ 

a.bout $ 2;0, con 'BaJl estab.J..iahed C:;,:= -:he £i~le je2.: period of tl:-a 

!. !~-t~rlucticn t 

.e.:Qa~i~g i~otoges appllca ti~ns and :':!,diati:Jll techni~ut!s i:l EegionaJ. 

industries th==u~ a Rea-i~nal tn·mp ir.duat:ial pr~j~.-.:~ lIer-!' diac:t:~~=d 

a.m outliI:Sd at an I...!-:-; Ad"lis~r.r Cr-:u-p :.!aetin.! on !r.dus-:J:ia.~ 

.~p;;lica.tion~~ a. t-eended by e:c;!9rts aJ:d pa.:t:'ci;:a,;rts !=:m th.s- Region, 

boeld. in ~ccaT in ~c.r?aQer 1970. Sub~e~uant.l.jJ a. 4~:a T~c!:::iC3..!. 

m.3si~n o£ e .. q:e:ts '"is.i.tad each of tne 10 1evel=pizlg leA. c~u::t:!3~ 

a.nd described, (~ Tec:"nical ~!.is~ic:: Su::ay Zta1)or:, 1St::' ~c~c.ce:, 

1978) ti'.e c~ __ en't st.1t't:s ~£ industria.l isot.:~es a::d :'adiation 

a-;:plic;"t ti~ns in eacb o£ the cou:atrie S ",i.si tad, a.nd identiiied the 

~.ill in-?ut',s ne~sS'lrj tor int~duc:i~ these technolcgias i.,to 

on 'J:r-:.cat' 'l'<~~l1lo1~~ '.:ic.u dc:siQned alHl inc.!..lJded ~s pa.rt of tr.s cve1.31J.. 

Ragior..al lJ~.~P. mJ~ct OIl ilwust:ia.l a.;:pl.l.c:lt;:'~n~ ~f :ao;01'gs :=.r.a. 
:ted i: ti ~ Ii 'r;3 c:~n~ 1 ~-C:I. ~ 

rn't.1W -=-P\ ; .... ,...;,. O'-n{ l"'··ICtl'·ant· 
.. '.... • .. ..,J • .1 Co"; ... .l& "-=.. • \ .u.. .... 

:Us~/79/a61/?/01/1j) (:Ire thiij ;:r~j~ct dcfi.::as t~ 9C:J~~, oucigetr 

outnuts ~!'l~: ;;C::l~(jllL.:~ L -:7: thi.s 5uo-~r~J;:.~t. 
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A,l.R~ 1fculd. "sa rve So':: a. .c::ca..!.' po.int and. a.s a. ca.nt::9 Q1..~ e~:a l..!.a.cca If 

t~ su~ort techno'log:; t':'an3!== in this suo-9roje-:.t, a::d yould 

p:o-:vides 'tac:-"::iC:3.1 9~e=tiae and ove =:a l.!.. a:a::ager.2!lt ~or i~-pl..a.nt 

deconst:ati~ns 01.'" nucl.et;t.or:ic ?r"cesa cont~l tc:c':'::ol~gj' L"l pl.a..nts 

and factories select~d for t!lis pUr'?ese i.n Ii:dia. and. in Sl.~;a~c:t"g. 

Purther, tl:a P=oje~t ?.lall s-pecifias -:hr:!e s"9scial ~=ai.:li.'&, courses 

each of Z ~ek dUr.lt.!.on (]:JaG!! 27, para~=~:ph 3,obu"t c~u.~~ page )6,. 

pa:a.g:::!. ~h ;) rrould be c:u-o.l;d wi til th~e one-week I !n-l' l.ant ' 

de!:1::n3t'~t-i.o,ns to. be- carr.!.sd out, in im:ustZ"ia!. pr::cuc:i::n faci.l.iti;.as 

Cor £erti.li~e:'3 ar.d ?et~leutl1 re!inc!:ies. '!.'be ~aJ.s o£ tba p:s::ent" 

'be nt'o identi!j", ana~:rge, and negotia ts ST'C!ci!ic' i.!:~~st:-~ 1 ?1.a.r.-: a' 

r-:,rtic.i;n tionH 
.' The idanti! iea tion and a..na..l.lsi.s 'm!::'9 t:l ,rovi de, 

al:cr.g other thi~.g3, I~ Sgeci.l.ic ir'::ust:-iaJ., pll."'lts :t.r.d p==ca!l~es 

~e.leetad 1·or t=:!cer a;l~lic3.tions, iden"t.1J:.ic!l~io!l ~! i::t~:::·.:.ca 

~<tuire!:an~ for' int.eg:':lti~ t-=acer Tach::o~6:'" & -'!t;,ui;man~ i:to 

:eguJ."i::- i'la.nt ~r.~:"3i:iOllt ide ntifiL:a t.i~n of equ.i~:-ant ~ ~ ta=~l t 

ami ~ est'l~~ tad budgst" • 

and the illte:te~t o.x: inoust::y tor sucb a:p!'llca:"tions, i!l !.::.i.a. 6:; 

Tn~ 'I;O~n;" G~u'P C~Ilducted. its UiS3i~1l by c~ntac~i~'g' 

,a.ppr:'P=i~te .!.;:::1JS-::Ul s in botu !lldia and Sl~po1:'!! 1 ~Oi:e ,b:lv1~ 
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ithereby ~?r~~ent;J.tlv as of ~eve~l i::ciust=i::!s \7e~ p~sant. At tbs 

end ~ these di~cuss.i~r.s ::es-pcnses '~::"9 evoked f=-:m the ;:a.:tic.ipa...."1'ts 

to dete::ine the e=tant of" their i.::t~rgst. In rc~ cases, ac'tus..l 

solution to ttase ~~b.!.ams were of"re~d. 

'The followi.:.g is a :1:J'::e de t.a.iled accou::t' of t:~ l:isaion 

and. its r.!<:.:=e·.1ua.t"i.ons .. 

A.. ~cod'.!~ : The 'rlol:ki.:'lg C~ul' ~t i.!l 3=bar ar:i c~=encad i~s 

Qliss.iO%1 in L'lciia. OIl the 15th: ?fovem.ber ·rtit.'l a visit to ~.aC £.acilltias, 

including- the 40 ~1 ae.a.sea~ll E.esc'tor CI21J::i used fo: !.soto~e 

!a bar- torie s. Visits to a nucba:, 0 r i=d ua"t=:'QS a:d iz:sti t~::tiO!l3 had_ 

oe~n previous'ly a.r_a.n.~-l by the SARC stat.!.".' Sc=a 3J.~C stair, i::"l~.L.'led 

ill illclust=is.l a.pplicAtions, e.ccoC'?3.!lied tbs E:...~e:t.s during a..u the 

visits in !ndia... .i. brief sa::ir...a: mlS ~na::1.l..l:r ~e~ at each i.ndust=:r 

or- illStitution during \1'oich ~c.a ac::;e of :aa:"o-:::ace: a.~'gli.lZatioz:.s 

was eX';)la..L"'::ed t: senior :na.~!:S nt !onu ta<:hn1~1 stat.t". l:et.a.ilad 

ai3cu~s.!.Oll::S £ol~owed on p~bu:cs ~le"'1G.at' tc tha pa=~icu.1..a.:: i.ndu;t:o:r 

am to P~$S~J.a s::lu ti~ns th~tJgh the 1:3a of ~c.i ot=:lC3:" tec:u-..io.U2 s. 

~.- -., .... , .. 
~=~ .... ... 



r-i 
N

 

'1;;1 
11 
;: 
o -t 
r-' o ,
~
,
.
 

.U
 

;lJ 
r: 
p t, ~
 

o 
''-' p u 01 
;:J 
...... 

o 
.!~ 
,I-' 

:1
 

~
 

ttl 

,,.--, 

ro 
'-f 

~ e U
 

J:f 
~
 

~
.
 

(!1 
e1 

'--'" 

--:J 
~
 

g {
, 

.f-..' 
..., o

j 

-f 
.-f 

Q1 
~
 

C.I 

:i o a
l 

o 
-f ... 

tTl 
'-I 0' U

 

n 
.t-' 

OJ 
t', 
:1 

o 
...... 

f: ' .... t1
 

:1 
U

 J~ 
~
 

~
 

o 

U
 (.., f! ", 

.V
 

r: 
. .-. c; 
~
,
 

fIJ 
.Y

. 

(!J 
~
 

.... ., o tV 
..., \1 
U

 

-.'. :2 q 
... , 

cu t" 
• .. t 

't ttl ~
 

fi ....., 11 
.J. .. 
.. ..I 

0: 
a ~ -f 
o (
l 

H
 

P
. 

b, 

,I, ·d
 

"tJ 
r: 

.... c· . .... , 
":' 
'11 

·t-, 
._, "' ~ :> 

~ 
.... (
)
 

.,., P !l 
.,.t 
.,.f 
l-t 
I1J 
r; 

.•. , 
't1

 
J,: :! 

'" ,tJ · .. t 
'f 
..., n :l 
9. .. , 

.... .f 

,
~
 

n 

.... U1 
..... -
t 

-
t 

!!; 
p 
. .., tr: 
'r

' 
:>

 . rt) 

,,, " CIJ !-! 

OJ 
~
 

o 
·-t 

Cf) 
tl 
:1 
u Y1 

···f 
U

 

:1 
o 
.Ij 
;I! 

1: 
. , .... :e \7J 
r: 
o r. 01 
P

. 

r. 
.• -t 

W
 

B
 

.o
J
 

.
~
 

.i-, 
·-1 
?! 

,
.
~
 

r2 o -, 0' n o P
. 

~ c, 
..... 
m

 
..,J 

U1 
.... ...... 
tl) 

,,-i 

t'-

M
 

!1 p
, 

~
 

(IJ 
~
,
 

«f 

.... (') 

O
J 

-, .... , f1 
-V

 

~
 ~ p1 

J,. \11 
q ~ ~
 

$
,: 

.f" 

~
 

... , 
,tt 
t1: 
tl 
o 

.--t 
tJ 
t1 
0

' 

t1
 

-.-4 

U
 

-f 

}~ 

it ~1 
.... <1 
~
.
 

to 
q 
·d

 
tJ

 
~
 

~f f1i 
.J1 
p 

f
~
 

o O! 
t: 
o !7) 
~
,
 

tlJ 
'..-1 
r; >

 B
 

~
 

(
)
 

:0 

-"...! 

r.: (l 
O

. t .0
 

:J (
)
 

~
.
 

~':, 

t.: 
ft., 

,~ 

... 1 

--1J 

,! :1 
-J.t 
U

 
(I, ' ... ~ rl ... 
r­to

 
-
~
,
 

(fJ 

ct.' 
o ~ tJ

 

J:1 
..... 
"tJ 
O

. 
~
 

~, 
~
 

'" .. ,~ 
·U

 
r' 

H
 

..... u rl til 
U

 

IJl 

If' -ri .f' 

'-' 
~
 

r-t 
~. 

·~t 
.... , 

0 
td

 
(1, 

-U
 

'0-' 
t .. 
o 
' .... 

.till 
''J 

ttl 
ct 

r-' 
..., 

.c.: 
rJ 

J, 
o 
t... 

'U
 

.. .. , "I t. ' 
It, 

. ., 
-fJ 

~, 
q 

~
 

:f 
,"i. 

O
. 

i~ 

f: ·,..e 
~ '" t: 
:v 
:> '-' 
l., 
o '" 

(.i 

.J 
n: ~, 

~
 • 
~
 

'" .... 1--t 
.1 ... 

u ~1 

'-' 
'-

I
 

r~l f;', 
, ,I-' 

~
 

..... (1
, 

tl 
o :tJ 
'!I 

.... 'U
 

.:1 
.v

 
C1 

If 
''1 

..... 
..... 

r.: 
~
,
.
 

~ 
.... , 

Q
 

:1 

V1 
«U 

. .... C
; 

~. 
6 '.1 

t;o 
~
 

... , l-t 
11; 

~ 
~
,
 

if" ." 

a:: 
"1 

o 
:... 

p •
.
 -, 

~ U
 

~
 

o 
.,..., 
if 

p-' rJ 
.~ 
~
,
 

.(J 
u 
.,~ 

~
 

~
 

d 
r:-' 

ttl 

"-t n fl. 
.... 

p
. 

U
 

tJ 
:J 

t1J 
J! 

~ I 
'.:I 
n. 

~
 

'JJ 

!l ~ n. 

~
 

..0
 

tJ IIJ 

r) 
~
,
 

.. -: «, (I) 
.0

 

fl' 
>

 
.rl fJJ 
t'U

 
.... ",1 
::1 
·u

 
fJi 

J. 
01 
U

 

r; ., ... o 
...... 
rt::J 

J! • 1:, t: 
o 
.
~
,
 

..... E
 

f1J 
O

. 
U

 

~
,
 

v. rJ r. o. 

.. ' s:: ~ '" ..... 
~
 

.,.., 
~
 

.. bJ 
11 

.,.., 
.t. 

;:1 
.... , (

J
 

Ct, 
' ..... 
.. .. L"! 

~
 r-. 

..... (1
 

r-I 
."" c. 

" ..... '!J 
.,I.J 
.tJ 

t:; 
.
~
,
 

.
~
 

t
l 

.... --, .0
 

.s ~ d
, 

o 
*-* 
.v

 
:1 
o 

.,.1 
11.1 
.
~
.
 

... L, '" U
 

~
 

-
t
 

,...f 

l1J 
u 
.... 'U

 
o 

• .-f 
,-, tV 
o. 

(
)
 

. .., t:.,'l 
q 

...• l~ fI 
U

 

.;1 • 
b (, ttl 
p

. 
U

 
n 
u 11 
. n 
.f" 

~
 

.0
 

't.1 

~ :1 
,e.. 
U

 
f'J 
,
~
 

'1
 

f: 

rl f1J 
.f.' 
G

 

~'!i P
. 

l, 
t"l 

f
'
~
,
 

l' n ';fJ 
.,.. t/J 
(lJ 
't1

 

(If 
J
: 

..... 

~
 

f"-, -, (1, 
.... , V

 
11 
p

. 
(1

' 

,~ 

f'1 t1) 
,
~
 

n 
. ..., 
.... ' ~
 

.... , ., i'l 
C1 
>

 
c: 
'-' ~
,
 

rJ 
U

 

!1 ..., o 
.r' 't1 
r' .... .1i 
'I' 
fl' 
.d

 
tJ

 .. f.t 
«, 
'.0 
;'1 
'. :1 .-t 

i~ fi f!J 
:.:1 

if 
--I 

fI' .s.J v 

f 
. 

d 
,..., 
-il ,..., 
p-' til 
.n 
't1

 
f: 
0' '" ,., I" 'd r. 
'0

 

.tJ1 
.0

 

'U
 

... , :t 
-. f.., 

n 
.0

 
·d

 
;:.. 

l·t 

c (
l 

'd
 

+
' 

t-1 
.-, ... ~

 

. ... ": 
"-' 't1 " . ~, fit 
J.:: 
.f.-' 

,-, (
)
 

..... 
-f.-' 
en 
f~ '" +' r· 
.:t 
'-.. o t!1 
,0

 

J.. 
n 

'11 
tIJ 

.r-t 
p-. 

" 
rJ 

't'J 
Of' 

:~ 
r-' 

J :1 
::J 

., 
U

 
u. 

u 

'" t, .r' f!J 
.rj 
..., ,.. o 
' ... o-f 
, ' .... I!J 
11 
~
 .. h '" r; • 

c" l: 
(
)
 

'r
' 

.f-' 

r. ~. 
o 

r. :J 
..... o '" ' ..... H

 
t1 
,-: y 

,.. ... (1
 

U
 

;:, (
J
 

.' U oJ 
.~. 

11' 

if 
:1 

q
, 

J" 
..J 

" (
)
 

"-t 
,,' 

C'J 
I., 

" 
:u 

~
 

.;~ 
o 

h 
~
 

~. 
0 

r;. 
0 

U
 

0 
(1

 
t
-

U
 

:" -, ~~: 
1:" 

r-­
f0-
e 
'f"

 
-'-' ':. -;, 

r· c 
u V, 
(
; 

(" 

:-­(1": 
,..., ,.' .~ 
r. 

.,.., 
4

.' 

~
 

.... • 
N

 

...., :1
 

n 
.0

 
f
j 

~
"
 

if 
'r 
~
 

o 
r
l
 

ti· ttl 

h 
11 U

 
'.1 

,.. .. l! 
l! .... fJ) 

.. Q
 

\I' 
,r, 

.. ' :1 
o 
.tl 
ttJ 

,. o 
t .. 

u 
'f' , .. .0

 

"' t ... 'n 1 !1J 

r; 

f'-4 
o '11 
til 
f-.1 
'0

 
4" 
(t) 

II' J: v 

fI' 
.-t 

~
.
 

r-I 

fj 
(
)
 

,..., t... 
c 

'E rJ 

m
 

r
l
 

.r-f 

~
 tt, 

...., r.. o 
f..-t 

d 

.t-' 
;:f 

'0
 

11' 
1, .p.f 
, . J .. 
rv (1

 

-t.J 
q 
:1 o. 

o 
,..., ~'" 

r! 
I: 

J-, 
~, 

~~ 
~
 

~" 
t:·t 

r: 
-

n ~
9
 

, tl '-4
 

o J.! 
(1

 
..... 
-V

 
It 
:J 

T.J 

n p
, 

(,1 

V; : .. , 
"J ..., ~
 

.,,f 

,t.' 

11 n 
..... :::1 

"' ,: ~ ... 
..... to

 
.f.: 
4

-' 

" n t..., 
.-, I .. {

l 
u ~ . ., 171 

'" ~ C
I 

tl 
:::1 

~
 

..... ~ U, 
t
~
 • 

d r. 

r-I 

r. .fJ
 

J:l 
o u VI 
n 
dJ 
U

 
o ,-, P

. 

y .V 
:)

 

-:f, fi ,p
 

-. ... (IJ 
U

 

fI' .n 
.tJ

 
._, 5'! 

l~ 
:J 
. ..., ·i 
rr 

'-9
 

.'.1 

u 
.•. , (f) 

tJ 
.... 'l 

,,, .I:': 
tJ

 

t.) 

"' .,, h t\! 
(
)
 

.0
 

r.. 
·-f 
:I 
n

. 

o 
·of 
., n :1

 
,'J 
o 

°t' 
f~ 

.... :, :,­(!J 
t, 

I!' 
... ; .... t'! 

I"~ 
tI, 

"C
 

0 
P

 
~
 

..... 
._J 

'.11 
(
l 

... o ~ 
i! t'"J 
:, ::1 

u 

, , f~ • 

p ,
~
 

\-:: 
~
t
 

o
. 

;--, 
.. , " 

.~.; 

... 
r
-
' 

..:'i' 'l: 
fl· 

r: 
'1 
, . ... >. 

~:f 
tl 

:~ 
n

, 
~'") 

. '! 
··f 

III 
li 

' ..... ~'1 
n 

. ( .. 

tl 
(J

 

·rf 
... f) 
::J 

"TJ 

17 u !.1 
:l 

C
 

'':1 
'1

 
-. 

P
o

 
..... 

'v 
~-f 

.c 
:-1 

r·. ' 
.-t 

• tf 
t!1 
,fJ

 
:, : .. ' .. ) 

,-, IIJ 
,., "I ;"! 

N
 

'0
 

....., 
n ! • ., 

r
·f

 

'" !" ·
~
f
 

.•... .,. 
.-, t .. , III 
'-1

 

:;, .. , 
.t! 
t;-' 

~I 
t~ 

.1: 
U

 

C
 

~
 

'J 
.... .. ' , .', 
p ., I
J
 

-? 

", .:, 
r: 
, .. '::: 
[! 
.
~
,
 

',I 
:J 

lit 
'lJ 
n tit 

u (
' . ..:f 

0
. 

t: 
~
 

:"! 
f 



- 22 -

FollQwi~ di~cuS3lons with the 3tarr,.the use!uL~ess ~£ 

at d:!.!"fgrent .L~c::ttions, .l..eaka~"'eg in heat e:c:t:hs..r:~~=s, ::'3s.iaenc::::= ti.-:e 

atudias, etc. ife::e j)oi.nt~d ~ut. '!.'be tecn.."'lical gta!f of the ?1arrt 

"e~ enthusiastic about such 3tudi~s· and the =a.r.zgement :'.3 ve-r:; 

pM~r~~sive. :a.aac has- a~ed to follow·- u~ t!:.i.a inte:sst •. 

'I':e visited thp. fac:-illtie:g- r~r ~r::-.ri~ cut educati~m!-tj"~& 

dem=nst:t'Stio!ls ill the chemi.ca.J. er.g.:f.:'.ee:illg de~a=t:lent a..::d aald 

. di~cusaio.Il$ . .,.,Ltil ?r~t. lo4 ••• S'na.r-....a, Bead of ·the ~~=.-t'ment" .. 01·. 

S~.a-"B e~lairAd tZlat demQnstmt.i~ll eX1'er.i ruents a;~ inc.luded as 

part ~f. llr..::e~· ~du.ate cu=icula1tl a.nd rs.diot::'".!ci!.!'s a.re used in 

sa~- or thesa dec::n:st~tiolls. The p03sib1titiaa c! de~n:ltra-:i?~ 

e:q:2er-=~nt s on :lixir~' o£ solids, e~ lid-l.iquid, ane ll~uid--.uquic. 

phases, as we II ~s floTf of li.~u.id ('PutU~ ca-po,ci t"j ), tr\ee~ f solid a, 

.ate., WIl:"e disc.ussed. Studiea c::uld alao 'be c:::xiuctad t~ demonst"':3te 

t~ e:!ant o£ o:3.c~ r:i.::.i .. 'l; 1..'1 2-pr..a~a c:n~a.ct~rs). the e£!=cti7e!:es~ 

0.£. d.il"!'enllt~ de~i~lS :£ oJ.a.nca=s, 1..1i.C!. ersnt t:r!'c:~ z. c::lu:.."'l :ga~~~ 

lllaterials, i.z::dica:j.~n o! dead z:nein pr::caS3 ~le~3eJ.3, !'3siciance 

sru:r-....a. p~c:.i.sed Cull cooge:i ti~n i.n t:le e:cacuti~ll ~i' this !ub­

~Je<:t, and, all a~.aista.l!cc: t:l HAl1.C :!t.a.t..t !~= ca:r.:-J'i~ ou"t a 

t=a.i.n.ir.,g' pr=~-cme. :a:ticipn tion or !lis de~ar::uerlt ooth in 
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-:achl'lica.J. starr ~f CS;'C, a.nd rrcL. T1lS ala.:4gaa:e r:t of tbe sa ?1ant~ 

1.3. pr~g::·:!:sa.1.ve ar.d th.e_ technica.l s tai! snowed consi de=a.ble- i."l-:are~'t 

in the usa ~r: r.:?diotncars lO'!: SOl-'li..":.g' 3~eci!ic pla.llt' }ll:'~oJ.~. 

'TheY' ha",e i..:ai.c:::. tad c=nsida.:aoJ.e ill-eare~rt fo::: ootainti~ t:rai~i.::g 

in t hi s t e C!lll~~gj'" • 

~~"Ol:.ant ~ tac:nica~ sta!.L: Lad t~ ~ro£i:.::.bJ.a discu~~-c~ 1:01: 

potentia..!.. a:;r~llcati c r.!l in- thai:- ~.lan~ .. -

cyl.indar line:s, am ~thar engi.z:s parts •. 

·0 7. :':i r::,'"!!~"T"! !~!=t ~ :lIt,~ 
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visits a s~=awr~t hesitant initial at~i:ude ~a~ tu~sd ~nto an 

asidl"..g their er.gir.eering ?e~on::el ':'thy aucb ~thc<ls 'r~~~' not 

a.~a.d1 oei.ug used at thai: ?l.ants. 

has ceen 

\lndertakan· in the ~~t (93rticular.!.j by tha P-:rt of ~i!:.gapc~ 

Au"thoritj,. ma.j~:r: pet-=~laUU1 ~£iniru£ c:m-panies t al.act~ni.c 

industries, &: savam.!. cthe::::! 'fri th tr..e aid of S~.:~ but t:u.s 

!:t "7iew· OL' the a.b~ve 1 t~ 'tlorki::l.g GI.~U'9 e:!ld::rses t:-.e 

<:::Jllcapt o~ ':ha U~·!D? 'r:Jg~-=e -::itb. the establ.islll:an't «J£ its 

tr.a.i!l.ing pr~~~ eo t E..U~C a. nd wi th sU"91' lece n"taJ. t:ai:1ing Sot 

S!S!:?. t: st~r..:tte!1 t::e' va.lue of tile t:ail".i...-"g P=-=g::3Jl1 ·i tse l.r and 

t::e e.nthtls.i~s:. 6ener::'\ e~d at this t i ~.:I • .i. pr:::lc::.;ed de Uoy-

be! o=~ t be t ::aini r.;- r' r~ £ _~ tIl is i:la !.l~": U::7l tad and 0 aJ. 0 r9 'o6.ne f':' c 1.a..!.. 

re::t:lts t.:an oe ob--:.air.;:;d \'till damanen such enthusi.2.sl:. an:: ;:,ill 
'. 

I"F!~ui~· aaaiti~ng,J. efl:Jrts t:J ~ri~c.LJ" i::te.:ost. 1\;c~rain~ly, 
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'rna WO~~3" G~U1' =gc~::manc~ that' 3.1.rLC & UlJJP :!n~u.L: e:n~u~ 

a..L.~Sio!' c~ordil"-'"iti~n a!ltl l~l..l.Ow-u-;: of tnese c~ur~es l':l.th tha assi,gr.­

asen"t 01. e~J:t~ t:l tlla ~a:t"icip::! ting- c:un t:::iss, so t.:a t e.rrecti.ve 

,trans£a: of. tac!:..'lclcBj is ac!liaved. 3ud~ t p~'Vi3ion f~-: this 

com-ponan't 3h~ul~ be ini-:-.i.a.tad in 198;, ar.d a at;b3tar:"ti~1 co~c.nell-; 

included r Qr 1964. Tna r/:):~ing g=::u'9 al~o Sg:oa9S ti~ -:- 3A~C sh:uld , 
p~~ide' the tc--:hni.cal eXi:ertise r'!!qui.:ed ar.d t::e o·ver.:.ll ::.ar.a~m.ar.l': 

:£ thia gub-~~ject·., 

1i) .A. la tar one-week dso::n!ltn t.ion-Vl~1.·k311=1:> in Si~-a-;l~~", c~t:Plss 

"i til irJi t.lstrial 1Ii.,si ts. 

sting o£ la OO'!'2. t.o:--.r ~rac'ticg, le ct~=e~ a~!d i:-pl.al:t cem~r.:::r;!ti=n 

'dur.ing this ;-wesk ~:"iod L"'l India., aft;J~ 7:hic!:, t!:s ;:arlic.i1=an.ts 

would go to Sil'..g"a,?C'Ce f~r a week t::~ ai!di ti~r..al pIa;:": da==r.st=at!. 0:::. 

Since ~~ unca ~aill.i t'j ~=sv:.l.ils 3.S toO th: or;a.::i.s41 ~i~n 0-£ 

this !i:.a~ "ileek, \If': ~C::m:!le o:i a. deadllz:a ~ Aptil i; 198, by mic~ 

& c=mT'rah~nsi V~ r sh~uld enable tz..e pe.:"tici?l!n:ts to ini tiata t:-a~e~ 

w=r~ in thei: 07n p~nts. Tbe datails o£ thai: c~u=~e ~~ c=v~~d 

i • ~ n .-:..n::SY-U ~-, .. 

. ' 
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~=ticipant3 i~ tt~ c:urse ~us~ have aithe~ ~ 

indust-r.ia 1 ?~nt c~e=ience or a de~_"ge in 

; "" -- L'ldu.st~ , 
\ 

o£ t roe CQ U =::6 t b ~ 3. ~ ac.La t ~ ,use t ~ a h.-::cw led.ga gai=ed and i.::i t .ia t a 

c:llldidatas 1"0: ~r:icip3tion, ?lho' cu"tll...":e possi.bla ap-plicatio::s 

!o.:· the~ i.!ldus.-::e.r, 'iI'il~ recaive·· ~~fa~nca lor' ad:li.s,sion t: t~ 

cour~. 

in"to their induat=!.as. 

at' the end ~t tile 3-"eek period in !.:di.a a:.a a. certificate ~ould 

be issuac.! on Oet'aU ~! the lP.:1jP t: those pa:'!icipallts ~h= 3u~:e~~-

Ad::1ni ~"t'ti tion 

should be he ld at :le:'!.:!.j i:l tarfa.ls. ':'ns e,{uir-a ~t ::a.y oe ~is-:=i-
~ 

buted a..o.~n~ tha 'Ca::tici~ant count::ie~ ~t t~a e!l~ ot tha P'=:jec-:-• 

Detai13 or the a.tidi tior.a..l. eu..ui;:~:::t 1 'i:'i:-i:.::h ::us"t oe p:-.:cu=ad 

by lL:.DP a~ ll3tad !.~ .~n r.e XU!"a- :;. 5ufl' icien-: ~·l '..:i ~=c:n -: !.3 ~co-

.J 
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.in est im~ te of ul'fDP in-put sat cur~r.t Pl"':!.c~s~ is 

goi ven oe 1:3 :-

1) 10 ~~ici~nts r~: 4 weeks /ge~ cou:se. 

~a,..u..~'1s11i1Js' r~r 1O=r/tt per.' c~u=:e. 

i .. e- .. 1:~r ;Ow/m" f:r 3 c::ur~es ~" 1 CCC$/:l.&1. 

2.) r~t.arr.:l tic mJ.. t~VQ.L. : 

;'0 pe'r.5ons, ~ 15OCS; a"'er-tG'-e 

4.) S~eC'.i~.J.. !:ucJ.e;lonic t'ielc: ~ la~rat~rJ 
eq,ui~·::~n tall:! tsac:ir.:; a.i~ s •. 

i.a,. 

. ;) Y:!.~c:aj..l.::l.neous· t~V'e.J. t":J r cocrdi.::s.. t ion oe t·.l-ae~ 

Ir~ian, ~ Sln~~pcre count:~arts. 

6) i,;Qn-:i.r~auc.iils t:J ~et' i..Lro=llt =ep~i.:s, l·.a.Qr.i:.:.::.ti~n. 

JOO'S ,. uU.n~r' i:.cida ntaJ..l:S, ~u::'i.:l~ dc:ll"~ll::lt-:':ll.ioll 

'No1:'k.sho?~, c:st :;f raaiQis~t~'PC! a.nd !~i¥.':lt cna-

~unt in 

;0,000 

4;,000 

72 1 0:0 

90 ,.0CO 

2 1 000 

e,ooo 

~ 247,000 
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Mr. ltoosa Raza, 
1!ana~:lg D1~ ct or • 

!Jr. Soricih~=, 
Srlecia1. Di=~c"t~:. 

~h:·. M.J.Dho~, 
fu.n"t' Supd-:. 

Mr .. K. Ei~=t.·: 
Pie ld En~i=&-:r, 
Mo'l.intenar.ce & S-pecial Se:-1icss. 

Mr .. ?ll.J .~r.:1.-::t 
Manage r, Uaini: a r.a. r--.:a· E:l6'i:::ee = i.:l.g' .. 

Mr. S=.s.st::r, 
Asat"t. Di:a<.:.to-::. 

t':'r. Or-go Ca.e: ~~::g" 1 

Dire<:~~=t !~~ust=ial Se:vica~ 
Di·/ision. S!SIn.. 

Mr .. ~ng ~r.g" Wah, 
lieaa, Non ce:Jt::-.=cti "Ie r~ast-L"':.g'" = 
A.p-plierl Ph7gic3 Se~ti:n, SIS.!:::'. 

Ur. E:aricQ Sis.co::da. 

~t' •. E.I.;!u~hT 1 . 
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1;i3.iti:.;- P~l'aS30r, ~~t. :! :~ ... ~~cs. 

,") ?=:~ • .1:=~ .. Las 1 :a-c !-:;r;a ~! g':1~ 
vaJ...i.:.l;'d.i~n t~c:~l.i ty ,r:~y~:. ~:.4 ~:/~ic:J .... 

4) p.~:. J. V i ~~J r:~~ f ~:' t. ~.c 3:: :a..::r .. 
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S!SIR~ as ~he Singap6re N~tional Coun:er;ar~ 
for the 

UN D r / I A E.~ (:~ C A) Reg ion a 1 F r" a .1 e <.: t. 
on !ndust~i31 Anolications of rsctone~ and 

Radiatio~' Technology, invite' 

to 

A Seminar or. 
Industrial Applica:tions. of Rad,ici.scc.G~i.c. 

Time: 

Pla.ce: 

.speakers-: 

Tracer Tec.hnology 

0900 -'1300 hours 
25 Novembe~ 1962 

SISIR M~ecin~ ~oom ~ 
,'th r'loor 
srSlR aujldi~g 
17~ River V~llsy Rcac 

Mr 3ernard A. ?ri~s 

r~ r- Hen~ r,:Qr'\~ \'.:aM. SrSIR .. --- .. ~ -Dr V.'r<. Tya, 8AHC, ! nd ia 

Mr an~ Char ~on~, SISTR 

(S~~ SiS1R i~ juat. .. i~itt U' .. CSfJ. ltOc.o,.i~b <'i,.t __ i~ ~tt (,.CIa 
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Inn u:; "t ria 1 A r~ n 1 i C..1 t i v n ~ r~~ i s Cj \: C n 1 c l' r;j c e r- 'r:::"l c h n 0 1 0 ~·I 
n~la un .:~Nav2m(jer l~(:j' 

Name 

Foong Chee, Leong 

'(ong Chen Sh=n 
Chee Sai Ki"t 
La€:' Ai!-< 8eng 
Teo Kai Hong 
Ten Hong Ke: 
Chia Boon Hon~ 
Tay Kok Lcn~ (Miss) 
Woo Fang Wah ~MiSS) 
Donald. GO'h 
Yeo K.eng woan 

\"'/00 Fo Keng 
Ho Kim, San 

Wong' Liang Yong 

T'ai Ch".;~-a Jar"" 
Teo '{~w Chao 

R H. Fleming 
'L.S. Quek 
T a.l'l :ti.! .. 
David. Lim 

Tan Chen Sian 

Quek Khai Hor 

Lau Car Ning 

Chew Soon Hoe 

Frot:. A vadhan.i 

A.S. Raj~ndra 

Pui Syn Kong 

Le-:- TsLm. \'iai 

Clive: S C<lrK;y 

Sunt.i Kuagoolkijgarn 

Lim Chocn Siew 

, Stanl~y Ling H01.t/ 

Kheo L.ee i'i~ng 

Ori!aniz~tion Desiznation 

Sewera~e nep~., ~ngineer 
~{ini s "try of -:he' 
Environment 

" II 

II It 

II If 

• ,t tf 

If If 

" It 

" It 

" " 

Lab. Tacn. 
Engineer 
En~ineer 
s: ~ La.o. Tach 
Engineer 
Engine~r 
Lab. 'fech. 
Lab. ' Tech 

II 

Shell 
It 

Eastern 
'Sz-. ~l'1ginee'r 

?et~cleum Tach~oldgist 
Ltd 

If 

It 
I' 
11 

S'pore Re£ining Co 
Pte L-cd. 

/I I' 
If II 

.. 
Mobil Oil (5) Pta Ltd 

II 

11 

It 

If 

If 
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British Petroleum 

?asir Fanjang Fo~er 
Station; ~UE 

\ 
Jurong Power Station 

National University 
of Singapore 

" II 

?or"t of S'pore 
Authori'Cy 

I. If 

Radiation Protection 
!nspectar~te 

It It 

Tha~ Industrial S~andards 
!r.stitu.te, Bangkok, 
ThailanCl 

Chem. Engine~r 

Engin::er 
E:"gineer 

Supv., 
t ... ~~~ i::eer 
C •. Engin:er 
Engineer 

Engineer 

Senior Tutor 

Chi a.f E.-lgin~e:.-

Ex. Engineer 

S. !nspec-cor-

S-c.is. & 
H sad. 1 C~~ cm':'s tr-y 

C~e!':lis"'C 
It It Head, l·lacn. & 

S t~uc -:ural 2:~;-. 
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a.~ in i-c ab~vc:. 

(~) _ ""''' - ·1,...... {"~'''''nt·,,.., \.-.. ....... -'.J ..... r. ..... '" in ~ kc t:-= LJ'ti c ~e .LJ.;, 

1 .. 

2 .. 

~i~cil~ ~~!'!@.' l - Ic:l.~ de.tact'i~n in an ind'Lt5tri.~1 unit \ 
\i.:,"n.:l Or' ~i.!. . .Leak) •.• 

1i.tE:C.,. 

:tinUU;:;it~~n ~ t:o 1..=Uz.:, 
~ocu:a:r :-

:-

3:!~:. t r\J::= :::.~. 
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. . 
'l:7~j.:.:.;;: •. ; l!: ~!:i1 wli·~t·~t:t. 

~ ouri~J oinall~e 
( Li~~uid' ~l: t£u.~ .Leak) • 
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6 es.ch 

(b) Ccu:~t =ata :::eters for U~ ~i th 6ai~""':r and 

3c·.initi.llati~n countp.-r~ ::ulti~r..ga ur.to 

105 C.-o::l !·uJ.l sa·~.La 6 a;i ch 

c:·) C~l~'-:- - ?~ul..l.pr tu~!! 

i) Ca!...Llla,.-t'a;r ty~ ( !h~~ vy ):;1$ l~ ) 

1 -inca ~. 1 ~-in. 

(d) SC.!.!ltilJ.;.iti~n "p::-.Jca, fli::~j.= c::b.l..e tne, with 25 
~ :arscac..L.es t~. su.i.t (eL) alld (b) 

111 X 1" lki I ('21) cr:r~t~ ls 

, ••. :c 2" Z::j ! ('1'1) Cl-jgt3.1~ 

(e) St~ip c::ar": ~corda=g t~ suit (b) a~CVe 

\"lith. "r.l::'abJ.a s-pect.! ~nd '101t4Jgt!' in!,ut~. 

o e~ch 

a a 

C R 

: ca $ 6cOo 

: C3.· S 50GO 

ca.. S 1000 

ca. S 600 

, c.a ~ e~JO 

~a S 1000 

ca S 60CO 

, .. 
:'-'1!l:~a S , 



, ..; 
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S~a~s t ctlole3, 'm:;t'er;n:oo£ cases (geie9r tubes) 

ana enc.!.csu~s (c~st::Q-t::.de as :e'Lui=ed) 

(0 ) 

1)" ~k~ st.:iinJa:!:J !:itee·.L doubla: ~nde,i !,ra~~!J=a·· 

~.!l.i~!Ce·r- (Zr.:OC p~"i) 

500, II11 ~pa.city Z each 

Z) i-i.:l .. ~cOO ~s-.L atainlc:s steel. naed Ie 

2C(jf) nci 

'lWlrter tu.:-n v:tlves. 4- each 

4-) ~~~Ul~ ~u~!e~ , 

O~uO P.:l.i 2 each. 

0-1200 paL 2 each 

Q-5CaU p~i ~ each 

~~ in.ip-:-t ~r t~ c::..!r.:.:isa. 

1) 1-incn. 2CGO r~i r.i.';'h. '~rg~s~t"-; 3tael pJ.pe 

l' ''-_s.su?4l!!ll._ s .. "' .... ' "f 0·' ( ~I 0" ~ n'1~ I "'''':''J' .~1.1.. _ .. __ .. 1. .. __ ~_. ~ - .... 10. ........... !:. ..... ~ 

C-cin;r!d s~!tlad. jci!lc, cust~= ::ada .. 2 e:lc:: 

2) !~ed~ v:tlv~~ 2!:i 0. cO-ole 4 e!lch 

;,) '4~!.:artar ttl~ '.l'a.!.v~s a!i abcva-. ~ each ..,. 

4) ~s=~t·~ ~~:gQS a'" .. 4 ao~~ 4 each 

1:i t"t.! rt~~, t'U oi ::; c: t c . , 

5,000 

.... 

1. ca S 500 

: ca.S 400 

: C4 ! 1 CO 

C3. S 100 

100 

: ca ~ ;00 "It 

:- ca .~ 4CO .; 

ca. . (. 400 .". 

; ca ~ 300 

soc 
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4., 3" x 3" well. sc:i."ltil.l.ati~n c~.rsta.!. (Xa !) 

~r~be c,'O=;ll;t~'"J'i:b, ph~'to!.:!ultipller, 

a) ?~-:t:aaJ£ v iLia 0 ?..r.ic:=:dinJ£ ays'.:!!:. ';:i ell 

Qi.!!:!'r.:t', C:lr-.i.-eO: & Q!,~ett'~~ t~r IjQ.qaneni: 

~~~riintt ~i: Lie l.tl da.C1~nnt~ tJ:..::.ns .... 

b) Photo~o'Pyi:g a::lCh.i:4 (;.:,'lr;:,~) for 

pe:::.anen~ t'geor.lin~ of tiald de:::::1!:!3tr.a.:l.~n 

7:) ~pl.a~a.~::t C::lats !:,:; e'iuip~!l't .!.isted 

a.QO'\~ al~a 1. or ~th=r e(tuir-ant e::i~ti::g 

in ,,:!~J. °C f~l: u:ze \vithi.:: c::u:::a l.!":lt::a-, 

Grana Total 

.­
t 

3,;00 

5,OCO 

$. 20,0':-0 

~ 95,000 
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Shor~ Term Tes:-Evalua~ion Programme 
for F::V Late:t (RP'V!.) 

In accordance ~ch the decisions taken at the Working Group 

Mee~:f.ng held in T.akasald. in Februa:y 1983, it ~as agreed that the 

RRIM1 ) would supply latex to n~ and BA!AN and to set up procedures 

for the following: 

a.) Teclmica~ assessment of P:iV' lata:t proc:essao:U.ity in coagulant 

b) Tech.ni.cal. as sesswent I evaluation of ir:ractiatad latex fi.lms 

and f~ from dipped products. 

Ow~g to technical and economic reasons, soma minor changes 

are made. ~ til regard to elle amcunt of lat:ex to be irradiated. 

Accordingly, BA:t.Ui and nero:: should irradiate aPP':'o1'tiate amount of 

latex. for each ttea.c:tent stud.1es, and using a su:Ltable i:=aciiation 

vessel. !'he tocal amounc of la~ex to be irrad:.ated is 160 l.it:es 

in tight 10 litre batches. Each treat:neut (for a partic.u.la: cype 

of latex) is a.bout 10 kg. Fifty-si:t lit=es of the L~acU.ated late, 

in e:i.gnt 10 liae bacc.~es, wil.l be sen.1: to the RlU21 far te·stings 

and evaluat:'on. BAX..~ and R..USr. W':i J i rec~ve. 12 lit:es of i==ad:f..at:ed 

late~ in eight 1 . .5 li:=e ba~ches. The aggregation of the amount 

of irradi.ated lat:e.~ for u=ferent types of tescing is as follows: 

Ir=adia. ced lat:ex Amoun~ 

Latex proper~ies 2 . .5 

Film proper~~es 0.2 

?=ocessabilicy 2.0 

4.7 

1) Note: The Rubber Research Ins:~:ute of Sri Lanka w~ be su~?liad 

irradia~ed 1at~~ for :est-~valua~ion as a collaborative ef=or~. 
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lV-ark Schedule 

The work. Schedule for the Te·st-E:valuation is shoYC. in Table I. 

Test: Procedures 

.L.. Standard 

Assessment/ evaluation of EPVI. is to be ca:r ... ..;.ed out basad on 

ISO standards and p-rocedures. At:tached are the app-ro'Pri.a.t!! test 

methods.: 

Ref. No. 

ISO 471-1977 

ISO 37:..1976 (E) 

ISO 188-1916 (!) 

180 2Z85-1981(E) 

ISO 34-1979(Z) 

II. Cast: Film 

Sco~e andf~eld of a~~licat~on 

Methods of tasd.ng vulca.nizad :n1bber 

Rubbe-r, vulcanized -. Dete:mination of tensi.le 

stress-stra1n praper~ies 

Rubber, vulcanized - Accelera~ed ageing or 

heat-resistance tests 

Rubber, vulcanized _. Dece~naeicn of tension 

set at nor.::aa.l and IU.gh tempe:ature 

Rubber, vulcanized - Deter.m:inaticn of tear 

stengu. 

The irrad:L.ated late:t is casted on a glass mould (170 mm by 1.30 

mm or of about s~:t' d±mension). It: is dried at Z7°C at 65% 

relative humj"d:i.:y or at 23° C at 50% relative htmti.d.i:y or at: prevtillng 

cemperature and hum.:i.ctit:y. The thi.c..itness of the d:ied :ilm. should 

be be1:l'.Jeen 0.63 and 0.75 mm (Ref. ASn! D 1764-62 (1970). The tilm 

is leached fol:' 24 hours in water at room c!!!n'peracure and suosequent~y 

oven dried at: 70°C for 4 hours. !he fi.lm is then siven pos~-hea~ 

~eacment ac 100°C fo~ 30 minutes. The f~ is then dus~ed using talc. 
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III. P~ocessabilisz 

a) Coagulant d~~n~~~ 

The'following coagulant solu:~on should be used. 

Ingred~ent:s Par'ts b-v 'Weight: 

Calcium nitrate 2.5 

wa~er 25 

Methylated s~~:i:s 50 

A clean dry fo:mer is imme:sed in a coagulant solutj.ou and par-"; a 1 1 Y 

dned (at 70 G C) to leave a Ulti.form la.ye-r of ccagu.lant: over its .... , 
surface. It:i.s then immersed in the l.a~e:t at the rata of 1.30 r:::::JJ./m:in, 

a.llowedt::a ~e!J. there fo: an appropriate t:ilne to ootai:c. the requ:ired 

tiU.ckuess and then slovly ~t:hdrawn at: the race of 60 c./m:in. The 

thickness of the depos~t should be be~een 0.3 mm - 0.6 mm. !he 

wet gel deposit is leached in hot-water (7.Q°e - 80 G C)' for about 30 

m:inutes. It is then dried at 70° C in an air c;i "'c:ulad.ng oven until 

mo~sture content of less than 0.5% and followed by pose-heat :=ea~ent 

at: lOQGe for 30 ~tes. It is then dusted. 

In order to convenien:ly dete:mine che physical prope~es 

of the produc.t, a gLass pl.a.ta·. of 180 mm x 90 mm i 5 mm (len~il x 

~dth x thl.ck:ness) should be used as a iCl:ner. The edges of the 

glass P'uts snouJ.d be ~...:mmed. A ZOO-ceo beaker is to be used co 

contain the laee:. 

!he glass fo~ers can be cleaned either by passing chrougn 

hot: dllu~e sulphuric ad.d or by scrubbing t..ri. til d"; 1 ute detergent 

solut~on, foll~ed in each case by a water rinse. 

A clean d.-y former is immersed in ~he lacex at: :he =ate of 90 

r:::::JJ./min., and rithdra~ a~ the rate of 60 c:n/min (no dwell ~i:ne) 4 

/ .. , 
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The f~:st lata~ layer is partially dried at 70 G e af~er which the 

former is re-immersed in the lace~ at the rata of 90 ~/min., and 

w:i.thdrawn at the ra.ta of 60 on/mn. The deposl.c is oven dried at 

70 G e. The product is t~en leached for 24 hours at room te~erature, 

aven dried at 70 G e until the moisture content is less than 0.3%, 

and then followed b.y post:-heat tteacnent: a.t lOQGe fo1:' 30 minutes. 

It is then dus.ted. 

c) D:it)'oing characteristics 

D:ippl.ng c.lurac.-:e.nstics should be st:udi.ed by uSing the for.ner 

as described pre7iously 0; using a boiling tube o~ other convenient: 

means. !he relation oeeween deposit: thick:c.ess and dwell t2mes/ 

number of d:ips should be studied. T!1e processing character-stics 

should als(l be noted. f:om possible defects such as pin-holes, webb:Lng f 

'aminati.cu e,1:C. 

IV. Ageing and Heat: Resistance Tests 

The tes1: temperature is 70 Z 1 Q C for a duration of 166 to 168 

hours. !he tast conditions for d.-y films and dipped produc;ts a:e 

simi 1 ar . !he tension set should be done at room temperatura only . 

. S t:r.e.ss at 500: s:c:ain should be studied for Ullaged samples only. 

The ir.:aciiad.on ccndi::ions WluSt be dearly spec.:..fied when 

sending ir.=aciia~ed la~e:t. Also, the cest re~o1:'"c should i:lc.lude all 

par-:iculars as s1:a1:ed in the ISO s:andards. 

V. Irradia1:~on P~ocedures2) 

a) Mao 1: enals 

HA and LA Nlt lat:ax cast: ma.t:eria.ls are prepared by RR!!1 f::om 

the same clone and suppl~ed co BA~~ and IRCRE for i==ad~a~ion using 

2) Noce: Reccommended by n~ 
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cobalt-60 gamma rays. 

b) Methods 

1. Ten ki.lo-grams of NR l.a.texe:s are ir::adiatad in the presence 

of carbon tetrachloride (CCl4). !he dose rat:e and the con-

centrat::i.on of CCl.4 are listed in ~he at:t:aclled Table 1. 

2. CC14 is added to a well stined NIt latex w-l.:nout: emulsiIier 

and the latex is ke~e standing at least 16 hours before 

inadiat:i.on to ensure the compleee dj.ssolut:i.on of CC1,. in NR 
~ 

particles. 
. ... 

3. !he irradiation vessel is made of .Py.:a glass and ~h.~ capac:":y 

of the vessel is about: 13 ~ters. The out:er diame~er and the 

height: of the vessel are 22 c:n and 40 c:t., res;iectively. 

4. Two vessels are used for ehe ir.:-ad.i.ation at the same t:""i..me. 

Four days are necessary to ir:adiate 8 sGmples. 

5. !he average dose rata in the vessel is measured ~th a Ca:ium 

dosimeter. !he ma.:d.mum and mini:nlm dose =at:es are also measured 

by using a Cobalt glass dos±meter. 

6. '!he NR latex is sti....-red duri.ng ir.rad:f..,ation W"icll. a conveni.ent 

ins tl:"tlrCant • 
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c) Time Schedule 

!he t±me schedule of this study is shotvn in .Table 2. 

Iab~e 1 Iuaciiation r;onditions 

lht,. NR la.tex dosa(Mrad) ~Q:a~ .. Qf eel" (ph:) 
q 

1 HA 2.5 :3 

2 HA 2.5 5 

3. RA. 3 • .5 :3 

4 RA 3 . .5 5 . ", 

5 LA 2 . .5 3 

,., 
LA ' - 5 0 _ • .:J 

7 LA 3.5 :3 

8 LA 3.5 5 

Tab~e 2 Time schedule of in:adiation* 

MON mE Yin nm F!U 

dasimee:r:y )/ 

\/ 
... 1 

irrad:i.a.t:j.on ;1 

*AC least ten days are necessary .before i==adiat~on for arranging 

the schedule of i=a.dia.t:~on faci~i.=y. 
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D R A F ! 

29 March 1983 

Sir, 

I have the honour to inform you that: the International Atomic Energy 

Agency and the United Nations Development Programme, ~ co-operation with 

the Governments of India and the Republic of Korea will conduct an 

advanced training course and demcns~:ation on radia~ion sterili=atiou of 

medj.ca.l products. The advanced craining-demcnst:ration is scheduled for 

26 September - 14 October 1983, is par': of the "UNDP Regj.onal (RCA) 

Project for Asia and the Pacific on Industrial Applications of Isotopes 

and R.ad.iatiou Technologyll. Detal.l.s about the t:aining-demcnscration, 

the specific schedule for 1983 and che requirement:s for parcici?ation are 

set forch in the atcached Pros~ectus. 

Your. GoverIlment is invited to submt nomi.nations for the t:aining_· 

de~nstration through established official channels. we request that 

your Government give special attention and prior~ty to nominating 

qualified persons from the medical products industry because of the 

s-pecialued nature of the training-demcnstration to be provided. At the 

same time no~nation of persons from Government institutions direc:ly 

involved with your country's medical products industry wj 11 alsc be 

considered. Nominations must be received by the Incernational Atomc 

Energy Agency, Vienna by 1 July 1983. Nominations received after that 

date and applications sene d:i.rec.:ly by individuals or by private i."1sei­

Cutions cannot. be considered. All nominaeions must also be accompanied 

by the standard L~ personal hiseory form. 
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of the cand~tas ~o have oeen selec:ad and at :~c t~ ~'1 be given 

Ac.cs-pt:, Si= the assurances of :r hl.giles: cons:'derat::"otl.. 

car~QS V~e% Oc6n 
Depury Dirac-:or G.ane:al 
Dep~:en~ of !e~cal Ca-09erat~Qn 
for OL"iEC'!OR. GEXE:u..I. 



Title: 

Pla.ce: 

J2!E!.: 

Deadline. for 
Nominat:i.ons : 

Organ:i.zat:ions: 

Purtlose: 

P a:r1::i. c.l.Da 1::i.on 
and Selection 
Procedure: 

Par1:iciDant's 
~ualifications: 
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Prospectus 

UNDP Regional (RCA) Industrial Training-Demonstration 
on Radiation Sterilization of Medical Products 

Bhabha Atomic Resear~~ Cantre, Bombay, India and ene 
Korea Advanced Energy Researcn Institute, Seoul, 
Republic of Korea 

26 Sept:embe.= to 7 Oc:obe.r 1983 in India.; 
10 - 14 Oc:qber 1983 in the Republic of Korea 

1 JuJ.y 1983 

International Atomic Energy Agency and the United 
Nat:ions Development: Programme in co-opera:ion w~th the 
Governmenr:s of IncUa and the Republic of Korea 

Engllsh 

!he pu.-=,ose of the Tra:inillg Course is to pronde basic 
training in and experience in radiation processing 
technology relevant to s:erilization of medical pro­
duc:s and to demcnstrate the. application of this 
technology in commercial prac::i.ce. 

!he Course is the f1rs~ of three trnn1ng-de.mcnstrar:i.on 
a.cti vi.::i.e.s planned during the 1982-86 ter.n of the UNDP 
Regional (RCA) l'roj ect for Asia and the Pac:i.f:i.c on 
!ndustti.a.l Applic.a.t:1on of Iso topes and Rachation 
TechnoLogy. 

The Course will be limited to C"'.Jel ve pe.rsons from 
l'roj ect par'l::i.ci.pating Goverr.ment:s in Asia and the 
Paci!ic ~th prior:i.cy given to persons f=om che 
medical produc:s induscry in the Region. 

Nominations from Government ins~i:u~es and universit:ies 
shall be persons having indust=ial develo~ment: and 
technology transfer responsibilities associa.t:ed w~eh 
medi cal p roduc:s indus try . 

P~erequisites shall include a university degree or 
equivalent in che phYSical or biological sciences 
or engineering, and at lease ~~o years operar:ing 
experience in medical produces indus~~7. 
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Naeure of The Training Course ~ emphas~ze basic aspec~s of 
Training Course: radiaeion seer~l~zacion technology applied to the 

medical products industry. The demonst:ation will 
provide intensive in-plant training at a near commer­
cial level in which participants will take par~ in 
the operation and use of the Pilot Plant. 

The firse t:"'W'O weeks of the basic t::.-aining w"'ill t.ik.e 
place in India 0 Ie ~ll consist of lect:ures and 
experiments on basic radiation physics and engineering, 
packaging materials, ~crobiology, disposable medical 
supplies and phar.m.aceutic.als, market: systems and 
product development. 

The one week in-plant demonst:rat:ion will taka place 
in the Republic of Korea.. Lectures will be gi.ven Oll 

rad~tion effects on medic.al products, dOSimetry, 
radiation biology, plant management and operation, 
maintenance and trouble snoo1:ing as well as corcmerc:ial 
and economic factors. 
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Schedule and Location of Advanced T=aining-Demonst=ation for Radiation 

Starlization of Medical Products 

Locations 

1. Bhabha Ato~c Research Cantre 

Bombay, India 

2. Korea Advanced Energy Researcil 

In51::ituta, Seoul, Republic of 

Korea 

Date 

26 September - 7 October 1983 

10 - 14 October 1983 



" I 
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INTERNATIONAL ATOMIC ENERGY AGENCY 
AGENCE INTERNATIONALE DE L'ENERCIE ATOMIQUE 

MElCZlYHAPOlIHOE ArEHTCTBO rIO ATOMHOR 3HE.?fHH 
ORGANISMO INTERNACIONA'l DE ENERGIA ATOM TCA 

w~£~ .. P.o. BOX 100, A-HOC VIENNA. AU~ ~; 1-{2645. CASU: rNArOA-( "ITL'iNA. n:! ~ON£; ~GO 

.14 December 1982 

Sir, 

I have. che honour eo· invite· the Governmene. o·f a eo nominate· a p.art;icipane 
eo at~end ehe UNDP Indust:-ial P-:-ojac: S\"ecial rrainiIl~ Demcn~t~tion' of ·pa~t!~· 
manufacture using a nuc lear eonc'!"o 1 system scheduled r'!"ot: :a 'f".a..r::h 1:0 16 A,;,-:i 1 
1983, Ban Pen;:, Thailand and tokyo, Japan. !'his is C:~e second of five Speeia 1 
training Demot1seratio'Qs planned during ehe 1982-1986 ter.: of c:he Regionat 
(RCA) P-:-ojec: for Asia and the ?acific on I.l1dustrial A?p1ications of !soc:01=les 
and Radiaeion 1'echnclogy. 

The 'Spec£al !raining-D'e::onseratiotl ac::ivicies ~ll 'oe c.a:z.ri.aa out: in e";Jo 
pa=~.s •. A e".Jo week De~ons:r4eion ?'t'og~ac::e will be held fro: 28 :'..a-rch to 9 
~rii 1983 ell: c:he Siam K.rait Pa~e'!" CQtz1l)any (Sx::'C) , oa:1 Pong, Thailand. The 
Demonst:::atiol! will be e:4:''ried out: by SiG'C in ~o-o'Pera:iQn wi:h c:he Gcvernment: 
0"£ Thaila.nd. A prospect1:s ou:lining' the· de:onse-:-at:ion ae~ivi:ies is at:ac.:hed. 
!'his wil.1 oe follot..1ed by a one week wor\tsho'P ·sche':u.led for 10-16 A;)'n 1 :'98.3 ~~ 
the. Japan AccJmic L~dust"ri.al Forum (JA.!:) held u'!lder the :iu:::?ic,a~ of eh~ 
GQve~en': of Jalla:1. 

The pU'r?ose of ehe· UNDP ~pec.ial '!raining-De:ons~=at:icr. is eo ?1:"ovide 
practical knoYledge a.nd e..'"tpe:-iance suffi.:ie:lt eo eq~i? pa't":icipant:s :'!"ouz ~a~et" 
manufacturing companies t:o assist: in t:echnology t:rau'sfe::, and a1'plic-acion in 
the Re3iou. Ac::.-ordinglY' ehe Agency in it:s selection of par:tcipanes fer c:he 
De:nonse~t:.ion w-ill ;ive firs: prioric:y to individuals em;tloyed in t:he Reg.ion's 
p_?er incius:,!",,! and nominated by RCA Gover:nnent: s. At t:he sace' c:ue ~e W'i.sh to 
t"ecognize the i:::pol:''tance of count!!-::part office.rs fr:m: Governmen: ins~icut:ic!':s 
wno vill be di~a~:ly involved in indus==ial technology t:~anster under t:~e 
Regional aNOp ?-::l i ee.: and ;.Ie· encourage r:hei: par:. i.: ip..a cion in the Spec i.a 1 
!raining-De=oast=acio~. 

!: would be a~~:-!!ciat:ed if y~u~ Gove~ent:'s nomi~ation could be received 
by c:he LU:..;. by 15 ]ebruary 1983. All local ar'!"angement:s for the 
!raining-Demonsc:oation ac:t: i vi :ies W'i 11 oe man'aged by t:he Office 0 t Al:01!1l.: 
Energy for Pe~~e (OA!?), oangkok, ~nd the J~~an Ac~ic Industrial :o~m 
(JA!F) , Tokyo. Following the selp.ction of pat"ti:i?anc:s by the !A,E0., your 

Ateacnment: 



- 64 -

GQvernmenc ~ill be inio~d of all local p14n4 fQ~ ehe Special 
!raining-Oe:ons c.:-.a eion by ehe Sec:"e tar, Cenar: 1 of OAU ~nd ehe ~ec'Ut i'le 
Managing Oi:-ec:or ot JAr:. 

In order eo k.eep our Nae~onal C~unce!",?.a~: eo t:hi.s ?:"oje::e in your c~unc,:",! 
in.for:ed, we: are' sending. ... eopy o:r ehis: leeter eo' Mre a • 

Acce';)c, Sir, ene assuranc es of aJ.y hignesc catlsiderar:ion .. 

C.arlos~ Vele: Cc:5tt 
Deputy Oi:-ec:or General 
Oepar:':1ene of '!"eehnical C.Q-o-;:er3cion· 
for DIl£C"l"Clt czm:~ 
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T'ir-le-: Seconci. UNOP' 't:-aining.-Oemcns:::,at:ioa· wO-rX3hop- on. :ne Use: of ~uC'leonic: 
C~ne=ol Systems in ~~e ?a~er Induscry 

P1.ace.: Ban Pong, Thailand and !okyo, J.a-pCln 

28 March- - 16. Allril 198.3. 

Deadline for nominacions.: 

" 

Incernaeional Ae~iC' E~eri7 A~ency and ehe Uaiead N~eions Oevelo~mer.e 
l'~g=am::1e ia ~Q-Q~eracioa ;,ri~h ene' Governments of Ja-pan- and: 'Thail.ar.::, 
:he Javan A:a=i~ L~dustri41. :oru= and ehe Siz: [:a£: Pa~ar C~~any • 

. ' 

!he pU~OSf! of r:::e' S~ecial !':-ail'1in~-De!::cns-::-:-aeion is eo ~rovida' 
backgr::unc:i. anci ~'"G't!riance in e!le. use' 0: nucleonic: syst:ems. i.n ::-Se-. 
paper inciuse::y J chair design; o-peracing ena:ac::ansci:s and.. 
main1:anan.ca ~ era r:agias •. 

!his is t:he seconc:i. of fi~1'~' :"!'ainin~~onse"!':!C:ion ac::ivic:ies 
?l.nued. during r:he 1982-1936 ee:m oi :.;e Regional :teA ~rojece for 
Asia. and ehe Pacific. on !nc:us1::'ial A~1'licaeiQn of :r.soto~es ana 
Radi.eicn !aehuclogy. 

Par1:ici~aeion and Seleceion ?-:-oc:e~u't"'e: 

The ~orksho't' will be limited co 10 ~a't"ti:.i~ancs f=~ ::s·;e lo~ing RCA 
Member Scar:as in Asia and ~~a ?1ci=i~ ~i~~ ei:sc p~io't"i:y ~iv@n ~~ 
t:he selection. of p.srticipanes =ron: the ?c~er induserr in ~he Re-;'icn. 

Pareieinancs' <%t!alifi~ation:' 

Par:i:ipan~3 shall be d=a~ Er~ Regional ?a~er Coo~anias and from 
~ve~eae !nscic:ucas ha.vi:lg' il~dt:scrial development: and eechnolc'gY 
~ans:ar res90n~ibili:i~s. ?-:-arequisieas shall incl~cie Eor:al 
e:-aining and/or ~x?a~iance in industrial ?~OC~sS ccnc=ot me:hods 
and il'1se~~mencacion, aleccrenics, inausc=ial ~'t"od~c:ion and q~~li:y 
ccat:=ol E'rac::ice r.li:!'l E!m,?nasis on ~ap~r ?'t"ociuc::icn. 
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?ia«:ure- of chI!' Soeeial 'r:"~ini~g~e~on$'er3eion: 

The S;,.!c.i.al 'l"ra ining-Oemons t:=acion tJi.ll etrq:lnas ize ?'t"ac ii. ca 1 a s~ee:s 
of tlse of nuc:leonil: concrol lyseacs in t:!'2t! pa~e't" induscry inc:.tuci:l~ 
eechuic31, en6ine~ring and eCQno~ic factors. aack~ound ~ill oe 
p~ovided in ~asis n~=leonics, elec:ronics, d~sign enginee~ingt 
ogeracing c.harac:eriseic.s ana maincenanca st':"acagies ::0 be EollQvea 
Eor various' e."es of indust:ria.l nueleortic syscams .. C.ase studies 
tJill oe reviewed :0 de!r%onsc::-aca practical eeor:omi~s in ::,e use of 
such sysce:ns in ac:ual pa~e:, unu.rac:t:uring .and :r:cust:::"ial ?roduceion 
o~eraeioas. The Oe!!!cnsr:=acion -Jill em-pnasize t:;,e ?'t"ac:ical as~ec:.3 
of use of nucleonic .. cont"!"ol systems i!lvol'l"i.ng ac::ual in-,.lanc usa. 

!he firs: ~~o ~eeks of ~~e worksho~ ~ll t:ake ?lace 4C ene Si4m 
Ir3.:f~ Paper C~~any (S~C)) San ?ong. Thail.ana, and '.Jill invol'/e 
parr:.ic:i~aeiQn in all a.s~ec:s; of pal'er manuiacture, pr~c:!!sS'. concro 1 
as tJel.l as·: pl:.oduee quality in3~ec.eiott ~3c.:ic2.s. P,,:,,~duc::iQn-~c.oncmie 
ou~u:: dat:a und.e.r c::ndieions a.c ~~e SX2C ~ lane ?,Ji.ll he 't'"evie~.Jed. and. 
analyuC: .•. !he e:!1ird. tJeek of. :he !,Joricsho~ in Tokyo', ,J:a~an l.:il1 fcc:us 
on lee·cures· on a~~lied c:haracreriseic:s, ~aint:enance s::-:-3eagies 'and 
disc:ussions of practical eeoncraics of such a99 lic:a-eions, inc lwiin; 
inve.s.c:anrs i:%' equiptnanc and payouc: in :ar.ns of savi ngs in ra·_ 
maeerial.s, energy, p~.anr: dQ":o1'Q eime, and i~roved produce Qua.tit:.7 . 
.:an~iQ!. ~'isi:s ~ill··alsa Sf!' c:ade":o industri.al ~Lincs' and :ac:or~e~ 
using nucleonic: inst:=u=encs for pa~er ?~ociuc:.ion-r.!3nuiac:'U.rin; 
pUrpOS4S·. 

Se-lec:t~ ~arei:ipancs ~ill receiv~ f~O'al ch~ !.\.!A a st:i?e.nc! of 
U'SS4S.QO per day in Thailand and U'SS70.00 per day i.n Ja~an. The' !AZ.l. 
will also provide' ~he ?a~ici.?ant:.s' :'ound-eri.;:I ai: ~ickets, eeonoray 
~14.ss, E=onz ~heir ho:e' ~Qunr::'"!.:!:s ~o 3aagkok., l'ak70 and !"'!!eUMl. 



16...30 

17'.00. 

15.00. 

11.00 

13.00 

ll.OO 

Monday ~ 1".aren .22, 1983' 

09.00' - 09 • .lS 

09.15. - 10.00 

10.00 - !.l.OC 

U'.OQ lJ.OO 

1.l.OO· lS.OO. 

lS .. OO ll ... lS 

lS.l.S 17.00 

'l'uesdav, Ma::..~ .,Q ...... , 1~e3 

os.oo 10.00 

10.00 lO .. lS 

10.15 U.oo 

U .. oo U.oo 
l.J.oo 15.00 

lS.OO lS • .lS 

lS.J..S 17.00. 
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Ma.:::.!l 27 - Ap:!..l. 9, 1993 

Orie-r:a'tion 

- we~c==e Adc:ess :y Thai GQve-~en~ C=:i=ia~ 

Welc:::=a· Aac...-e:.s Qy S2Q'C' s- G.ar.e:aJ. Ma::a<;e: 

Open Rema:XsQy ~ ~~ Of=ic~~ 

- !,w:cia::en-r:a.l Qf ~aper' Mak.i.:lq IZ 

- C::=fae ana.;: 

!n~:od. c: S~c·s NCS (C~n~_) 

- C~f!~ 3reak 



08.00: - 10'.00, 

lO.OO - lO .. ll 

10.25 12 ... 00 

U.OO ll .. OQ 

D.QQ, - lS.OO 

lS.OO - lS .. .l.S. 

lS .. .l5 - 1.7'.00: 

OS.QQ' -., la_OO 

lQ'.Oct - la.!5 
, ' 

.- , 

1Q • .15 ·-'U'.OO --

~.OO - 1.3.00 

l.l.,OO. 

1.5 .00 

lS.l.S 

lS .. OQ 

lS.l.S 

1.7.00 

Friday, A:ri.l 1, 199~ 

os.oo 
10.00 

lO .. lS 

10 .. CO 

lO .. !.S 

ll .. OC 

u.oa - 13.00 

13.oa 15_00' 

15.00 

lS.lS 

l.S.ll 

17.00 

. Sa=:.ay, Ao::U 

oa.oa 10.00 

10.00 lO .. .ls: 

lO.lS u.oo 
U_oa u.oc 
U .. OQ lS .. OO 

'lS .00 15.15 

U.l.S 1.7.00 

2 .. lSa! 
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. - Rad.i.At:ion'· Sa.£s-r:y and r!e.a.~t.:l ?!'1j"Sia: 

- C~f=ee' Braa.k 

. 
~ In1:L"i:'l::'!t1:3. 'Co.:::: 0= ~ CU~~ 
- cae •• Sraa.k 

- I.~"Ca..=,l:1!'T!3. con Q:f c.=::U-:a:' Ot:::;U-:3 

!.unc.":ecn 

L~1:L"?re'Q"d.Qn of CQ::;'tl'7:~r Ou-:;:u-:.s 

- CQf~e.. a:aak 

- In1:a..~n'Q 'C.,Qll Qf c.:m;2U~: Ot:~ua' 



Sundav, A'Cri~ 3. 1983 

Moncav, Acri~ 4. lSS3 

os.oo 
10.00 

lO:.l.S· 

la.CO 

lQ • .lS 

U_O.O:· 

~_oa - 13.00 

ll_OO 

15.00' 

IS •. CO. 

lS.lS 

~esdav, A-cr:...l. S, lSB:! 

09 •. 00 - ll. GO 

ll .. 00 - l:%_ 00 

U.30 - 15.00· 

'!.'!lu..-sdav, Ac::i.l 1, lSBJ 

09.00 1l.OO 

U.OO 1l.OO 

1.3.00 17.00 

'!=iday, A~ril g" ' ~::: ... ___ ..J 

os.oo 10.00 

lO.OO lO.lS 

1Q.15 U.oo 
1l.OO u.oo 
u .• oo ~7 .00' 

l3.00 

Sa o:rtia v" ~ct':'l 9, 19a~ 
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- S.iqh't:· Seei.-:qs 

(-:omt R. V .:..:t r,.~I. :Q~~mt:. ?RCV!~C=j 

- case- St=ci es· 

- LuncileCln 

- Lunc::aa: 

Cepar:. fer Japan' 
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11 Febr.~a~I 1983 

Wor~<sho'O en t.1.e Gsa of Nucleonic Cont=ol SvstS!!!S 

. . 
?a~e= I.ndust=-~ 10 A~ri~ - 15 At:ril, J'a.oa.ll. 

Saturdav, 9 A:=il 

. S'J""'~ av 1.0' A'Crt-l.. s_ , 

Mcndav, 11 Acril 

10 : 00 - 10: 30 

lQ:JO -. ll:30 

1.2: 4·0 

l4:25 

1.4: 40 - 11: 00 

Tuesdav, 12 Acri~ 

09:30 13: 30 

14:00 17:00 

lS:09 

20:15 

Stay i:l Tokyo 

s.tay i::: Tokyo 

Stay 

Welcome Remar!-ts Qy C-over.::-.J:e!lt· and JaI:S 
ra;,=esentatives 

Or~entation and C~e~-l Lecut=9 on Paper 
Gauq~q in Japan 

by Cou:se Oi=ecto:: C. Eonma 

!.7. Tokyo Qy ~i""t 

Ar. Euji 

Sen.io-:=- E:llgi.:lee: 
:cnsllu Pa.;:e.: Co. 

Vis i. t P a;:e.: MaC:.i..."le Ma..~U=.ac-:'U:'i.:g- ? lan t 
i: :uji ci.~I, Shiz~cka (~cbayasni 
Se.isak~hQ Lt:':'.) 

~­--
Tokyo 

Tokyo 



... . 

Wednesdav~ 13 Ao:i~ 

09:40 

ll:OS 

13,:QO' - 10:0Q, 
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Lv. Ee.~eca (Tokyo-) by- a .;--- pla.~e- (J"LSOS) 

Ar. c..':.it.osa' {Sapporo)' 

Vis':' t yuzu.t.su M:i~~ o£- Sa:.'"lyo-:rokus~~u.. 
~ulp Co,. 

Stay in Toma.~oma.:L 

Thursdav, L4 Aor~l 

ra:'QO 14' :.oa V · '..".,. k . u'"1 i a .. '0' 'c J.SJ..-. ... omaJ oma.:.. J.~_,. .J!. _ape= c .. 

15-:00 

Ar., Haneda. (Tokyo) 

Fridav, 15 A::il 

09:30 12:'LS Visit !okogawa. E:lec-:ie Wor1<:s 

Wrap-ap Oiscussion.(~ac:n±c~l ;oi:ts) 

1.1:30 1.9: 30 

Stay :in Tokyo 

Saturdav, 16 Acri..l 
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Pa~-icipants to ~~e Second ONDE Traininq-Oa~nstration 

on- the· Ose of Nucleoni.c .Cont:ol Systems in tb.e Paper !.ndust....-y I 

28 Marc~ - 15 Apri~ 1383, E~~ Pong and Tokyo 

3anqladesh 

!,ndia 

rndonesia 

Re-o. 0 f Korea 

Ma~avs.ia 

Phili:'Oines 

S.incal:)o::e 

Sr:i Lan.~a 

Thailand 

Mr.. Md Abdur Rashid Khan. 
De?uty Gcnera~ ~..a."'lager 
Chs-~ca~ Indust=~es Co=? 

M:"" - Pk Joh..."l 
E!ead, Inst:u:t:tentati.on Dept. 
Karala.News-pri.nq ?:oject 
Hi.ndus·tan Pape~ Co~.-

Mr. Shyam J'ha 
Head.. L"lS~eni:ati.on Dept. 
Ncwqong Paper p:oject 
Hi.ndustan Pape: CoJ:? .. 

M.:: • Meh. Ridwan 
Paper Fac:~r.! Be.~asi· 

~..r.. 30 Wonq Kanq 
Assistant ~..anage: 
Hankuk P ape:- Co .. 

l-f..r: }...nq Lee Yang 
~.ill ~..a.~a<;e: 
P·aper Proc:.ucts 

Mr. ·Nilo M Sayenqa 
Otil~ties Instr~entation Se:vice 
Scot: Pa~er Philippines ~c. 

Ms.. Jobyna Tan. Suat: Tang-
L.a.m.ipak I.:lciust..-ies P:=:L ~ra.te Lici ~ec. 

Mr .. Kanciia.h. l'!lar~al.i.nqam 
Assistant E.nqi.c.ee: . 
National Paper Co=?.. of S:i tan..~a 

Ml:. Iad Soont.C.orna:r=om . 
Tha.i anion l' ape: Mil~ Co. 

~z. Vi~as Oemanop 
T!:e Siam :::a.::t P ape: c.::. 

Mr. Porn~~ai ~oowonqvitaya 
'!'he Siam K.:az-: 'Paper Co. 
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18 ~r·ch 198.3 

! r~ve che honour co infor.: you :hac che ~:a==ac~onal At~c 

E.~ergy Agency and. the U:ti.:aci Na.tions Develo-pmen: ?,:,~g="!:mme, :.:: co-· 

course: and de::cnsuat::'on i:: the usa of !!uc:~eotU.c. S:J's~~'""s 1:: the 

-';nera:ls i:tdus~:y. 

28 August: 1983 ~ and. of :our ~nt:hs du:a.::'on, is ga:o: of ella ''mIDP 

Reg±onal (RCA) Indusl:r~ ?-=ojec-:". Oe:~';'s about: the 

AI: the same ti:i:1e :lcml.nacion of persons .:=-=m. C"ve':':l.O.eIlt: 

i:dus~:y ~1' also be. considered. 

by the !:ea~at:ional ~c~c ~ergy Age~cY1 Vienna by 1 July 1983. 

by indi.T.-du;US or by prtvat:a l.."'ls1::i:u::ions cannot: be c01ls:'ci.e~~d. 

b.i.S1:0rJ f01::. 
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Nom:inar:ing Governmenr:s .• i.l~ be inior.Ded in due course of 1:~e 

~ames oi ~he c311didates who have oeen selec:ed and at: :hat: ~~ 

o:..--ill oe g:.ven full. details of t:be. procedures :0 be follcyeci. ':.."'icb. 

Ac::a-pc~ S.i: che assu:.-ancas of ~ h:..g.hes~ considaration. 

C.arlos· Vela:: OcO:"1 
Os';)uq Di=~c=or General 
Oe"94r't::enc of '!acilnic:a.l Co-~,?erat:.ion 
for D!REC:OR ~.<:.~ 



Title: 

Place: 

Date: 

DeadLi.ne tor 
Nominations' : 

Or3an.isers: 

Language! 

Puroose: 

Parti.cj.Dation 
and Selection 
Procedure: 

Par'l:icioants T 

Qu.al.if:i ca tions : 
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Prospectus 

UNDP Regional (RCA) Industrial Training-Demonst=ation 
- On-stream Analysis and Control of Mineral Concen­
trators employing Nucleonic Systems. 

Sydney and Brisbane, Australia; Manila and Baguio City, 
Philippines. 

28 .lugus~ to 24 Sepc:amber 1983 in Australia; 
23 Sepce~ber to li Decsmber 1983 in ?~p'Pines 

or 

8 January to 31 March 1984 in the Philippines. 

1. July 1983 .. 

International Atomic Energ,r Agency and the United 
Nations Development Program' in cooperation with the 
Gove~ents of Australia and the Repub~c of the 
Philippines; the Commonwealth Scientific and Industrial 
Research OrgaIti.zation of Ausa:alia, the Ju.l.ius 
Krut~schnitt Mineral Resear~~ Centre of the University 
of Queensland and the Australian Mineral Develop~ent 
Laboratories; the Philippine At~c Energy Commission 
and the Philex Mining COl:1'oration of the Phil.ip'P~es. 

Engllsh. 

!he purpose of the Training Course is to provide 
background and ex';)erience in the use of nucleonic 
systems for on-S1:ream. analysis of m.neral slw:=:.es, 
and the a~'Plicaeion of these systems to control of 
mineral concen1::ators. 

The Course is the first.of ~o training-demons1::at~on 
activj.ties pla.nned during the 1982-86 term of the 
UNDP Regional (RCA) P-roject for As:ia and the Pac"" ~~c 
on Indust::d..a..l Application of Isotopes and Radiation 
Technology. 

rae Course wi~ oe ~ted to ~Jelve gersons from 
par~cipating' Governments ~ Asia and ~he Pac~£ic' 
w-i.t..'1 prj.or:lty gj.ven t:o gersons from the m.ineral 
industry' in the Region. Persons fro~ Gove~ment 
inst~tuc~s and universities having indust=ial develop-
men~ and te~~ology transfer responsibi~t~es ~-ll 
also be considered. 

Prerequisites shall include a university degree or 
equ:Lvalent in mecallu=gical or chemcal eng:i.:leering, a.t: 
least ~.Jo years operating experienc:a in a. mineral 
conC2ntracor, and cur~encly to be ~or!~ng in t:he 
minerals industry. 



Nat:ura of. !:-2oi.::­
ing Course: 
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!he Course ~ll ~hasise prac:~c41 aSuec:s of use 
of ~ucleon~c or.-~t=aam analysis sys:a:s and ot~=r 
cont~ol systems used i~ cbe mi~eral i~dust=y includi~g 
:echnical, engi.nee~-ng and econo~c :ac:ors. !: .~ll 
p~ovide L~cenS~7e in-?l~nc c=~ning on c~nc=ol of a 
co~per flotacion concencracor in -~i~~ ?ar~i~pan~s 
w~l :ake ?ar: in davelop~en: of con==~l s~=~cagies. 

The firs1: fow: ?,Jeeks of the Course "':'.1.1 :a.~a ?.J..a.ca 1.."1 
Aus~a.l.ia. !";;O of these '.1eeks .. -11~ ,:ons:'st: of lec::ures 
and e~e~~~~::s on basic nucleonics, elec:=onics, and 
a'P'Pllcat:'on of nuc:leor-...ic s-ys1:a:!S co :::"~er3.l ?roc:essing; 
the thi:d ~eek includes vi~~:s co the ~u!ac:ure: of 
:he ou-st::~am analysis sys't:et and to a c~ncen:::at:or i:l 
w-tti.ch: ch±s syst:a= is o~erat±ng, and the :ou:-:b: week 
.. ~ c:ousist:' of lac::::es and e..~e:i::e::::s ra.la:illg co 
c:onc:al of ~~~era~ c:oncentrat:o~s. 

n..-elva ~eeks w--t l' be s-pene i:t e!le ?'hi..lip~i:as: one of 
these weeks t.dll involve a c:ourse reJ..a.c:.ng :0 cn-s~aam 
anaJ.ysis ar ehe :hi J ';?1'14le Atomic E:e.=67 C ... -~ ssiou. 
The rese of the t:i:ne -"'ill be s~ent: a.t: ?h:.J.ex Mini::.g 
C~rporat:~an's Banget: c:ancent:racor whe=a pa=~~ci?ancs 
v.U.l work ~=ecti.y -:..-1:h st:a.if of t:~e Jullus I...-uct:sci'!n:ict: 
M141eral Res ea::rch' Canr::re in ~"t'o-r...::lg con:ol usJ.=g 
in~or.:at::iQU f~~ on-st::ezm analysis and ocher sensors. 
~ of t:!le pa::-::.c,?ar.es w-ill S';'end :::at! :c:::-.s i:l 
ebe ?~~~i:es in the last: ~uar~a~ 0: 198~, and :he 
ot:he~ ba1~ ~ the fi=s~ quar~ar 0: 1384. 



~ . 

Lacat::"ons 

1. CS!XO Div~ion of Mineral Physics 
a::d cO-01'e:-acing o1:gan~ac:"ans, 
Lucas Eaigh:s, N~;, Aus-cralia 

2. !'hil:i.-;:~i!le Atomic !:lergy 
Cam=issiou 7 Quezon C~ty, 
?hil.i?p:'nes 

3. ?hila:c ~:'ng Co:,,?o:o3.'l:ic::', 
3aquio Ci'l:y, Ph:::.l:i?pi::es 
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Da-ce -
28 Au~s~ - 24 Se?T:e:lbe:o 1983 

Z5 - 30 Se,?~e:be:" 1983 

or 

8 - 13 J a:.ua.:-y 1984 

or 

14 Janua.=7 - 31 ~=ch 1984 





Appendix 9 

1983 RCA ACTION PLAN 

.-





sua.llteT: 

INTEROFf1CE MEMORANDUM 

The Direcco~ General 

M. Zifferero 
ODG-R! 

1983 RCA Accion Plan 

January 

QU~ ~C,.,: 

YOU~' "C,..,: 

10 _ i , 1983 

Atcached for your a?proval is che recommended 1983 RCA Accion Plan 
~n che amounc of USS3,~8,238 (Ref. Table 1). Current and planned 
par~icipacion in individual projec:s by Member Scaces is shown i.n Table 2. 

Of :~e planned budgec, USS2,870,238 is projecced as :hird-year 
COStS under :he UNDP ?~oject for Asia and che Pacific on !ndusc~ial 

Applicacions of !socopes and Radiacion Technology. 

An amounc of USS5i2,000 ~ill be 
concraccs and projec: =evie~ meetings. 
estimaced costS o.f USS50'-, 000" 

required in 1983 for research 
This amount compares co :he 1982 

For ~983, :he :-ecommended allocar:.:'on ·:Jf funds for research conr:.~ac:s 

and project meecings is as follows: 

1. ~egular Agency aesearcb Conc~ac: Budgec ~SsJ9i.OOC 

2. RCA Memoer Scaces :onr:.ribur:.ions USSlij.OOO 

A. Gove:-nmenc of Aus::-alia USS35,000 
B. Governmenc ·of India 50,000 
~ Gover":m%enc of .Japan 70,000 '-. 
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::'1e Governmenc. 'Jf Auscralia Ls ~x?ec:ad. ::):naka a :,~c.al casn ::)nc.:--:.ouc.ion 
ot approximac.aly fJSSS32,097 :0 3uppor-c a.C";' ?rojec::s in ::he L?8J ::'scal ;raar. 
r:'1esa eunds '..;i1.1 be !Jsad '::) 3uppcr: c,he ~egional CoJoperac.i'Ja ?asaar:.~ ?:-ojac: 
on Isoc.ope AppLicac.ions :0 :iydrology and Sedimenc.oLogy at: a La'/el of 
U'ss S 5 ,000 in cash, and :h9 ba lance ~.;i L L be '.lsad Eo t'" ella i .. TNDP ?:-o j ac: ~n 

!nduscrial App Licac.ions :)f t.soc.'~pes and Radiac.ion :ac~no Logy. 

!~e Rept"9sencaci'Je ~f India announced ac. ,:~e 11. :_~ 1C.-\ :1eecing in 
3epc.emoer 1982 chac his Gover-:tmenc -..;oul.d llake a s?ecia.l:oncri~ucion ::) 
RCA in ::he amounc of ilSS.s0,OOO in 1983. 1':1ese :unds '..;il1 ~e !Jsad :0 3UppOt'~ 

~ew regional cooperaCi!e :esear:.h ?t"ojac:s on ~asic 3ciances ~sing ~uclaar 
"osear"':" -c:a""c-o-- "nd '19m-r .... ::oc:ane1"'''''co- ·Y"-!lms _. _ •• ___ a I.e .&..:3: '. __ ~_. __ ... ~ .:3'-_ • 

The. Government: of Japan is ax-pec:tad co make a cocal conc:=i~ucion Ln 
cash and k.ind of approxi.-nacely USS560,32.0 !:~ suppor,: aCls. ?t"~jec:s in L98J. 
the funds "li1l be· used co su-pporc c!le Regiona.L Cooper3ci'J'e Resear:b. 2:-0 j ac::s 
on Food !r~adiacion, Gancer!:'1.eraoy and ~uclaar ~edicine, lC a La1lel of 
USSiO,OOO in 'cash, and che oalanc~ ~ill be used Eor che C~DP ?~ojecc on 
!ndusc=ial App licacions 0 f !socopes and ladiacion tacllno Logy Ln cash and ki,nd. 

A cull UNOP proposal ancic.led "Regional ;tc.~ ?:-ojecc Eor Asia and :he 
?ac:ific on !nduscrial A9pLi~ations of !socopes and Radiation tachnoLogylf 'N'as 
L'l1~lemencad on April t, 1982.. rhe project' cargecs an ax-pendi:ure of (JS.s12,402,~lJ 
over ics a-year car::t E:-om 1980 co 198i. !n 1982, :he '$uo-~rojec:s on Radiacion 
processing, Nucleonic C~ncro1 Syscems, Non- dasc=uc:ive 1'ascing and ~uclear 
!nsc-::ur.aenc ~aint.enanca f..;ere fully im~lemenced.. 1':,e t983 tJNDP 9t'oject 
e~endicures are esc~aced at: (JSS2.,8i6,2J8. 

The tach anniversary or leA 'N'as celebracad in ~onjunction Nich che 
:our~h RC~ Norking G~oup ~e~t:ing in ~uala ~umpur, ~i::h a dadicacion of 
Lnviced Lectures by discinguished ~i?eakers ,of saveral.~1emoer 3cac:s. 

!m-plemencacion ot ~ new ~t'ogramme on ~edical AppLicacions ot ~uclaar 
1'ec.:tni~ues ~Na'S urged by ehe ~emoer Scacas ac ehe tOch ac..;, ~eeci.:lg in 1981., 
and ~he draf: ?rojec: 9ro~osal ?t"epared oy che 3~c=ecariac ~as ful.ly 3u~pcr-cad 
by RCA Gouncries ac che ~ch RC~ working Gcoup ~eecing and ene 11c~ lC";' 
~eecing in 1982. This drat: proposal c~tn1'rised four eieLds, incli.lding cancar 
cherapy, nuclear ~edicine Eor chy~oid and liver diseases, diagnosis of 
?arasicic diseases, and 99tn"t'c generac:or 3ys:ams. rhe :i:3: ?hase ,~t ,:b.e 
9rojac: will oe eunded by ~~e Agency, r.:ldia and Japan in L983. 

!:'1e Governmenc of iliac Nam infor:ned :~e Ag~ncy Ln Oc:ober L982'JE i.cs 
par:icipacion in five RCA ?rojaccs, i.ncluding :,he C,rNDP !nduscrial ?-:-ojac:, 
:ood i:-:-adiacion, Hyd:-o Logyaad Sedi:nenr:o Logy, ~Jucleac Insc.ru.-nen: :1ain:anance, 
and NucLear ~edicine. 

A Summary Repot"~ of c:,he ll,c~ ~eecing of Rept"esenc.ar:illas of lC .. -\. ~amoer 
Sc:ac.as, whi~h i.:lcludes tt'ogress :epot"~s ot 199t"oved ~C~ 9t"ojac:s, ~s :c:ached 
as Appendix t. 
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t) ~e ?=ojllc: ~n CnC:u4c:-i.al ;'1:I~Ucacions 'Je tsoco~.s inci 1ac11.c1on :ic!lnoLQ~y ~s :·.mde<t )'! :"~OP il: 1 '.4vei. Je S8l.1,333; 
"Y 1<:..\ CoV.~.ftC3 iC i ~av.l,f ;.rS,sl.,aS7,;"l7; ')y ~ndu.sc:,'!..s iC i ~ .. veL ,e :lSSl:"7,2~d. :"~. ·:o)ve~.nt JC :oi!'an ia.s 
::tac:e i ,:asn ,:ont:--:'Quei.on of tISl195.900 ~n 1981-32. ind ~~ ~x~.C:!ld eQ :':!ake s,:Qnc::-touc::.an JC 'lS34110,320 ~n :as.n lnd<l.nd 
~n 1'183. The C~v.rma.ftt ~e Ausc:-:aiia ~asllad. 1 cash :onc:::'!.ou::'on ,f r1S.38.';OO lnd~.i ~x~.c:lci :0 ::'Iak. 1 -:onc:=-:.OuC:::'on 
of ~S3l.~7,J97 ~n 198J. 

Z) ~. ~~v.r:-.m.ru: ,le ":acan :t3S ~acie .i :.a,sn :=nc:,:,~~~c~:n 1C ~lS32Jo,JOO :=:m ~'1aO :~ :g'JZ ina :...3 ~x;2.c:a~.:~ ~a"a ) .:=·n:!"'t.~uc:.on 
J e1S3loO ,.JOO :'n ~ 983 • 

J) .<\ i~ec:'.L cQnc='!.:uc~Qn '-:;y :~. :Qv.~.nc: :Jc !."1ai.a " 'lSlloO,JOO '.n.i.l :~na :!:& ::.ew ?"C:'~lee: )n ·::asi.~ H::.an<as '':Sl.:t~ :'!saat"t:!1 
:'tacc:ot's. 

' .. ) ~. CQy.~.nc: oJf Ausc:-aHa ~as :!Iacie lconc:=:.ouC:::'on ~n ~.:te :rurs ~91~-~'182 :oc.;tUi..:1\J '.!SljiO.JOO infj ~.i iXi'ec:ac1 :0 
::take 1 -:onc:::tbuc!'Q",f 'lSljj ,:::00 ~n t983. 

5) .?ar'!,' :::. -:OSC '.ll.Ll -:;. ::,O~. ,,, 1n !X'!'ec:ad :onc:="".ouc:.on J., :~.~o)ver.:nl.nc: JC :a~an ,c ',,;SSJO,-JOO :ot" ::'I.c1i~.;t.!. lno:: 
~iolo~icaL l~~l~c.c:i.ons ~n ~98J. 

7) ?hasa:: JC ::e ~"C:'~lac: :onea~:'n~ ~iLoe-iCa~iJ :,uaat"t:.=t inc! :avei.O!lmene ' .. "l.L :e ~:tl.;i..le~o:: ~:t ~'j84 3UOj!C: :::: 1'J"al.':'4oi~i.':~f 
Jt :~nas lna :onc='!.~uc:~ons :~OM 1<:..\ ~ve~~.nC:3 ind ,c~e~3. 
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1984 RCA COST PROJECTION 

Project Title 

UNDP Project ?n Industrial Applications 
of Isotopes and Radiation Technology 

The Use of Induced Mutations for Improvement 
of Grain Legume Production 

Food Irradiation 

Nuclear Techniques to Improve 
Domestic Buffalo Production 

Sterilization of Biological Tissue Grafts 

Health-related Environmental Research 

Nuclear Instrument Maintenance 

Basic Science using Research Reactors 

Isotope Applications in Hydrology and 
Sedimentology 

Semi-dwarf Mutants for Rice Improvement 

Improvement of Cancer Therapy 

Biogas from Agricultural Residues* 

1983 
Total Costs 

2,759,668 

80,000 

40,000 

44,000 

35,000 

30,000 

4j,000 

40,000 

55,000 

68,000 

48,000 

Nuclear Medicine for Thyroid and Liver Diseases 30,000 

Nuclear Techniques for Tropical Parasitic 
Diseases 31,000 

Development of 99m-Tc Generator Systems 22,000 

Working Group Mee t ing 4,000 

Appendix 10 

1984 
Total Costs 

$1,802,759 

73,000 

82,500 

85,000 

30,000 

74,000 

60,000 

40,OCO 

25,000 

73,000 

130,000 

1 ) 

2) 

3) 

4) 

155,000 5) 

40,000 

50,000 6) 

4,000 

1) The Project on Industrial Applications of Isotopes and Radiation Technology 
is funded by UNDP at a level of $630,200; by RCA Governments at a level of 
US$1,025,290; and by industries at a level of US$147,269. 

2) Cost until August 1984 including 1983 cost, funded by Japan contribution. 

3) A special contribution by the Government of India of US$40,OOO will fund 
the project. 

4) Part of the cost will be borne by an expected contribution by the Government 
of Japan. Includes one training course ($80,000), funded by IAEA. 

5) Includes one training course costing US$90.000, funded by IAEA. 

6) A special contribution of the Government of India of uSS10,000 will be used 
to fund a training workshop. 

* Approved pending availability of funds. 



... I 





.. I 

Co I 



Appendix 11 

Sepcembe~ 21, 1982 

REVISED OR..l\Fl' 

~";ORK ?Wu\f E'OR T:iE ?!tOJECT ON 

MEDICAL. AJ.'lO· 3IOLOGICAL APPLICATIONS OF ~UCLEAR '!'!CaNIQUES 

The ?~o jecl: ' ... ill be carried oue in ,:hree phases: 

Phase: I: 

1983-1985 

Phase: rI: 

1984-1987 

Coop-eracive. :esearc:h pr-ojects co dave Lop :,he most: sui~ab Le .::echniq'ues 

for- c:he· r-egi.on and general cra ini.ng tor: escab lished. c:ecnniques·. 

r.'raining programmes co crans :er ~he· c.echniques as t:ab Lished i.n ?hase· !.. 

Phasa tIl:. E"scab Lishmant of a· demonseraC:ion :::aining cenc=-e i.n t:he :-egion 

(subje~t: co curther assessment). 

PH.~SE ! (1983 - 1985) 

1. Radiaeion Theraov in Cancer 

a) Coooerative :esearch o~ojecc on che improvement: of cherapeueic gain 

'..lsing convencional machines by elle st.uay of it''t'3diac:ion schedules, combined 

r:!"eacmen~ of radiac:ion and chemical and/or physical means. 

10 concracts over- a 4-year ce~ $200,000 
( 1. 982 - t 985) 

4 coordinaC:ion commic:tees 50,000 

$250,000 

b) Training workshoo on "Radiac:ion Therapy in Cancer" ~ To be heLd in 

~ Ja.pan in 1983, organized by J!Q Eor RQ coune=ies. T~e ?urpose "..:i 11 be. 

co crain medical doc:o~s ~hrough Leccuras, vtsicing Labo~aco~ies, Lnfo~at:Lon 

exc~ange, and discussions. 

10-15 ~articipancs, 3 ~eeks 

1983, Japan 

S80,OOO 

(JICA) 

2. Nuclear ~edicine for Liver and Thv~oi¢ Dis~ases 

a) Coooe:acive :esea~c~ orotec: on :he escabLLsh~enc of nucLea: =ed~=L~e 

mechodologies Eo~ diagnosis and creac:rnenc: ot c~y~oid and Live~ diseases. 

10 conc:r-aC:3 ove~ a 2-year ca~ (t98J-~~) 

Z coordinacicn commic~eas 

51.00,000 

30. 'Joe 
SlJO,OOO 



- ii -

b) Tt"ainin~ f..1o~kshoo on "Nuclear Medicine". To be organized by TIC"'; 

in 1984 Eor RCA co crain medical doccot's in nuclear medicine ~rocedures. 

10 - t5 9ar~icipancs, 5 ~e~ks S 80,000 

(t984 Japan) (JICA) 

3. Nuclear Techniaues fat' Trooical ?ar3sicic Diseases 

Coooeraeive =esearc~ 'rojec~ :0 escabLish a final procedure Ear 

immunoradiomecricassay for diagnoseic cases in parasicic diseases, incLudi.ng 

schiscomiasis, Eilarias and malaria. 

11 concraccs Eor one year 

SuppLy of ancibody 

Compucer cose 

Coordinacion meecing 

~valuaeion meecing 

(1983 - 1984) 

4.. ~'l:'eoaracion of t"adiooharmaceucicals 

$JJ 1000 

5,000 

3,000 

1.5,000 

15,000 

$71,000 

Coooeracive research ot'ojec: on che development: of a !c-99m generacor 

syst:em llsing low specific.accivicy (n, i)-produced Mo-99 in Low power 

reacr:ors. 

Research concraccs over a 3-year Ce~ 

!bree coorainacion commicr:aes 

SuppLy of c~o sets of 9t'ococype 

(198:3-l985) 

PHASE II (1984-t987) 

$ lOS~OOO 

4.5,000 

20,000 

$ 170,000 

f!raining courses on sub-9~ojec:s :Q crans:er eechnoLogy chrough craining 

medical doc:ors and medicaL physiciscs who wiLL be che core ?eopLe in che 

~espec:ive councrtes. 

1. T~ainin~ ~o~kshoos on ~3diacion :reac~enc of cancer of c~e uce=~s 

usin~ r~moee and ~an~al af:er-toadin~ ~echniaues 

10 parcicipancs, Eour weeks 

?akiscan, f,olhere ooch manual and :emot:e af:er-

loading equipmenc is availabLe 
(1984, Pakist:an) 

(1986, Sri Lanka) 

S 80,000 (t98~) 

(including aqui?menc) 

5 80,000 (1986) 

$160,000 

2. !:ainin~ courses on dia~nosis and cancer c~eraov·bv usi~~ C~ and 

Linac Eot' medical ohvsiciscs and doccot'~ 

10 par~icipancs, 5 ~e~ks 

(1985, Singapore) 

(1987, Japan) 

S 80,000 

80.000 

S160,000 



- iii -

J. 'rr'aining courses on nuclear- medicine for: Liver and th'!!"o"Lci diseases 

15 pareicipancs, 6 ~eeks 

(1984, Thailand) 

-(1985, ~alaysia) 

(1986 Indonesia) 

(1981, Philippines) 

s 90,000 

90,000 

90,000 

90,000 

360,000 

4. Training courses on nuclear techniaues Eor: dia~nosis of :rooicaL 

oarasici~ diseases 

1.5 pa,reicipancs t Z ..... eeks: 

(1985, Indonesia) 

(1986, 

$ 35,000 

3.5,000 

$ 70,000 

5. training courses on oreoaracion, concroL, and ucilizacion of 

99mTc and 1J1r labelled !,,3diooharmaceucicaLs 

1.5 part:icipancs, 5 .. eeks 

(1985, Auscralia) 

(1987, India) 

$ 60,000 

60,000 

$120,000 

6. !rainin~ courses on ~he ~~eoaracion, co"c:'oL, and ucilizacion of 

~adioirnmunoassay kics 

1.5 ~art:ic~pancs, 5 ~eeks 

(i984, Auscralia) 

(1986, Malaysia) 

(1987, Thailand) 

PHASE II! (t986-t989) 

$ 60,000 

60,000 

60,000 

$180,000 

Escablishmene: of a :-egional demonse.rae.ion-craining cane::'e f.s che loal oe 
Phase III. 'this cencra ·.o1i 1 t be !.lsed for: sys cernac ic ,and cone: inuous C:'3 ining 

of medical pnysiciscs, medical doce-ot's and medical engi~ee:os Ln che E .... eLds 

of nuclear medicine, :oadiacion :he:oapy and =adiopha~aceucicaLs. 

!he ~equired equimenc is tis~ed below: 

Linac: 

l-camera 

cr 
~in~ for preparacion of ~adioimmunoassay kics 

~ine for prepa~acion of ~adiopha~aceucicals 

$1,300,000 

100,000 

900,000 

1.50,000 

100.000 

$2,950,000 
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Car-af.ul assessment: of cbe cancra should be :nade in c:erms of benefics, 

Einancial re·sourc:.es, 10car:ion, mainr:anance' capabilicy and ciming. A sc.udy 

mission planned by che Gavernmenc of Japan co visic :teA ccunr:rie·s i.n 198J 

wi L 1 provi.de useful infonnacion Eor chi.s assessment:. !he experience gained 

in CRPs and craining programmes should be reilec~ed in c:he assessmenc. 

An eXl'er~s t:aam should be. sene by UEA co make a Einal assessmenc and co 

establish a projece pLan in 1986. 

Exper~s, miss.iort. for ass,essmen'c and pLanning. 

4. e·xl'er~s., 3. weeks. 

(1986) 

S- 10,000 
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INTERNATIONAL ATOM IC ENERGY AGENCY 
AGENCE INTERNATIONALE DE L'ENERGIE ATOMIQUE 

MEJKlIYHAPOllHOE AfEHTCTBO no ATOMHOl1 3HEPrl1J.1 
ORGANISMO INTERNAC~ONAL DE ENERGIA ATOMICA 

WACRAMERSTMSSE S, P.o. BOX 100, A-1400 VIE. ..... NA. AUSTRIA, TELEX; 1-12645, CABLE; lNATOM VIE."'lNA. TELEPHONE.; 2360 

7th January 198: 

Dear Dr. Ramanna, 

Following your visit to the Agency, on 9 December 1982, my 
Depar~ment has considered several possible approaches on how to 
utilize the funds offered by the Indian Government in support of the 
RCA activities, in an optimal manner. 

Several ideas have been developed, and I would like to present 
three, asking for your comments and opinions. 

1. Computers in nuclea~ sciences 

Attached is a proposal for a regional project: which will be 
submitted for considerat:on by the Technical Cooperation Programmes 
DiviSion, and is proposed for Africa. It seems to me, however, that 
a scheme as proposed here, might be of considerable value also to the 
~CA countries. The proposal ha~ some inceresting merits. 

it benefits all branches of science, 

it can be easily modified for RCA by limiting it to the "use 
of microprocessors and desk computers in research reactor­
oriented studies", 

if the Indian scientists would contribute to the development 
of the specific methodology for such training, par~ of the 
donated funds could be used to promote this work. 

2. Fission studies and neucron scatteri~~ research 

Such a project would be oriented raainly t:owards basic studies 
i~ nuclear and solid state physics, and in radiochemis~=y. The first 
step in its implementation would be an extended workshoo, where the promiSing 

Or. R. Ramanna 
Director 
Bhabha Atomic Research Centre 
Trombay, Bombay 400 085 
INDIA 

. / .. 
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topics would be investigated, and the strategy for further cooperation 
would! be elaborated upon. Subjec: to the outcome' of the workshop (which 
should be mainly technically oriented) severa: wars of future cooperation 
can be envisaged: 

(i) Organization of a common project, to be executed in one 
of the research reactor centres. To stare with, a simple 
problem ~hould be selected, the scientists from the region 
should come together, form a team and work together, for 
a period not shorter than three months, preferably six. 
A paper should be one of che results of this cooperation 
and should be publish~d. The Agency could contribute to 
this by the appointment of a short-term high level expert. 

(ii) If the topic requires it, a team of scientists from the 
region could be organized to propose a~d implement a 
project at a high-flux research reactor. 

(ii..i) The assistance to individual projects can be offered in 
view of personnel ~xchange, and appointment of short-term 
preferably Indian scientists to other reSearch reactor 
laboratories in the region. 

It should be convened in BARe because a good library with up-co-date 
numbers of different journals will be needed, and should be scheduled for 
14 days. 

3. Develooment of !c-99m ~enerat:ors using low oower research reactors 

The objective of the project is ~o develop an appropriate technology 
for the produc~ion of Tc-99m generator systems capable of being used with 
low specific activity of inexpensive natural Mo03 (30 - 100mCi/g) produced 
in nuclear research reactors of relatively low thermal neutron fluxes 
( ~ 5 X 1012 n/Sec. cm2) and to test the routine performance of the 
developed generator, (a sublimation or solvent extraction generator) in 
the enviro~~ent of a radiopharmaceutical unit of a nuclear medicine service 
either in a hospital or nuclear research centre. 

Few of the most immediate benefits to RCA countries that can be 
expected from the project are: 

better utilization of the available research reactors of the 
region for the production of radioisotopes, in particular of 
Mo-99 , 

greater local availability in remote centres of Tc-99m for 
use in diagnostic nuclear medicine studies. 

, / .. 
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! To start setting these ideas in motion, an initial coordination 
meeting and a workshop should be convened in BARC with a duration of 
two weeks. The meeting would be attenderl by senior scientists from 
nuclear research centres of the area involved in the production of 
radioisotopes who at the 3ame time, if possible, should a~so be responsible 
for the respective research contracts in the frame work of this project. 
The meeting will review and discuss the technical and economical aspects 
of the available options (sublimation and solvent extraction) and will 
assess their potential and significance in the origin. 

The workshop is intended to familiarize the participants in a 
series of lectures and exercises with the technical details of the 
radionuclide generator systems. 

In the meantime, we have received a telex from Dr. Iya proposing 
a 2 week workshop in BARC on production of !c-99m generators. This 
proposal is consistent with our idea, so thac we will arrange the 
workshop in consultation with Dr. 1ya. The workshop will provide the 
oppor~unicy for training ~nd initial coordination for Regional Coopera~ive 
Project. 

Your comments on the above proposals including the selection of 
project and allocation of funds will be very much appreciaced. The 
Agency's cechnical staff would like co start the implementation of 
India1s supported RCA project as soon.as possible. 

Attachment 

Yours sincerely, 

/ 1u--//~ 
M. Zi££erero' 
Deputy Director General 
Head of the Department 
of Research and Isotopes 
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Appendix 12 

I. Circumstances 

IAEA symposium "Prospective Methods of Radiation Therapy 
in Developing Countries", Kyoto, 1981 

Project Proposal "Medical and Biological Application of 
Nuclear Techniques", Vienna, 1982 

Research Coordination Program under RCA IIImprovement of 
Conventional Radiation Therapy in Asian Countries by 
theApplication of Radiobiological Findings", 1983 

JICA Workshop "Medical and Biological Application of 
Radiation and Isotopes", Tokyo, 1981 
(1) Radiobiology & Bionucleonics 
(2) Radiation Therapy 
(3) Nuclear Medicine 
(4) Radiation Health Safety (incl. environmental radiation 

science, health physics, etc.) 

II. Radiation Therapy 

kesearch Coordination Program: 
combination of radiation with other modalities (e.g., 
hyperthermia) 

Training Program: 
high dose rate schedule with After-Loading System 

III. Nuclear Medicine 

Research Coordination Program: 
optimization of in vivo nuclear-medical practice in the 
diagnosis of liver and thyroid diseases 

IV. Demonstration Center of Radiological Techniques 
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INFORMATION ON GROUP TRAINING COURSE, 
IN:: 
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, ,'~. 
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. STUDY MEETING ON. 

RADIATION, THERAPY AND: 
RRATm' SUBJECTS: 

, 198,:3.-84 
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INFORMATION ON GROUP TRAINING COURSE 

IN 

MEDICAL AND BIOLOGICAL APPUCATION OF 

RADIA TION AND RADIOISOTOPES 

STUDY .MEE TING ON 

RADIA TION THERAPY AND RE LA TED SUBJE CTS 

IN 1983 - 84 

BY THE GOVERNMENT OF JAPAN 

I. Introduction 

The Group Training Course ill Medical and Biological Application of 
Radiation and Radioisotopes, subtitled Study Meeting on Radiation Therapy 
and Related Subjects in fiscal 1983 (April 1, 1983 - March 31, 1984) will 
be conducted by the Government of Japan as part of its Technical Coopera­
tion Programmes for developing countries with a view to contributing to 
upgrading their knowledge and techniques in this field and to thus promot­
ing friendly relations between them and Japan. 

Arrangements for conducting the course are admini.stered by the 
Japan International Cooperation Agency (hereinafter referred to as JICA), 
commissioned by the government of Japan to execute technical cooperation 
programmes in collaboration with related organizations in accordance with 
the Regional Co-operative Agreement for Research, Development and 
T raining Related to Nuclear Science and Technology of the. Inte rnational 
Atomic Energy Agency (IAEA). This is the 2nd Study Meeting of the 
series which is organized based on the recommendation by the workshop 
meeting titled "Medical and Biological Application of Radiation and 
RadiOisotopes" held in Tokyo in 1981. 

II. Purpose 

The purpose of this course is to transfer the latest techniques avail­
able in Japan ill the treatment of cancers of the head and neck and the 
uterine cervix, to the participants from developing countries through 
lectures, practices, discussions and study tours. The particular emphasis 
of the present course will be placed on the combined the rapy with radiation 
and surgery for head and neck cancers and on the effectiveness of high 
dose rate remote afterloading system for I1terine cervix cancer. 

m. Programme 

The provisional programme of the course is given in the Appendix. 

! .... -



IV. Qualification of Applicants 

Applicants are to: 

(1) be nominated by their government in accordance with the procedures 
mentioned ill vm (1) below, 

(2) be licensed physicians authorized by their governments, 

(3) be under about forty five (45) years of age, 

(4) have occupational experience of more th'an several years in radiation 
treatment, 

(5) be engaged in the same field after return to their countries, 

(6) have a sufficient command of spoken and written English, and 

(7) be in good health, both physically and mentally, to unde rgo the 
course of tra.inicg. Pregnancy is regarded as a disqualifying condi­
tionfor the participation in the course. 

v. Duration 

From August 11, 1983 to September 25, 1983. 

VIe Language 

The course will be conducted ill English or through the interpretation 
of Japanese into English. 

vn. Facilities and Institutions 

'I . r 
I _ ,~.! 

(1) National Institute of Radiological Sciences 
9-1, Anagawa 4-chome, Chiba-shi, 260 JAPAN 

(2) National Cancer Center Hospital 
1-1, Tsukiji 5-chome, Chuo-ku, Tokyo, 104 JAPAN 

(3) Tokyo Metropolitan Komagome Hospital 
18-22, Honkomagome 3-chome, Bunkyo-ku, Tokyo, 
113 JAPAN 

(4) Cancer Institute Hospital 
37-1, Kamiikebukuro l-chome, Toshima-ku, Tokyo, 
170 JAPAN 

(5) Hokkaido University Hospital 
Kita 14, Nishi 5, Kita-ku, Sapporo, 060 JAPAN 

,) 



(6) Nuclear Safety Research Association 
2-2, Uchisaiwai-cho 2-chome, Chiyoda-ku, Tokyo 
100 JAPAN 

vm. Procedures and Application 

(1) The government desiring to nominate applicants for the course should 
fill in and forward five (5) copies of the Nomination Form (Form A2-
3) for each applicant to the Government of Japan through the embassy 
of Japan not later than June 17, 1983. 

(2) Applicants should affix a copy of their historical record of occupa­
tional radiation exposure with the Nomination Form, in order to 
facilitate the radiation safety control at the training site. 

(3) The Government of Japan will inform the applying government whether 
or not the nominee is acceptable to the course by July 11, 1983. 

~. Status Report 

Participants are requested to present a short report of about 10 
minutes length on their interested subjects in radiation treatment as well 
as their comments on this course. Submission of the written version of 
this report includiJlg figures and tables is desirable at the beginning of the 
course. 

x. Allowance and Expenses to be borne by the Government of Japan in accord­
ance with JICA rules and regulations 

(1) Economy-class round trip air-ticket between the international airport 
designated by JICA and Tokyo 

(2) An allowance of ¥3,800 per diem and other allowance for out:fit~ book 
and literature-transport charges in addition to free accommodation 
and breakfast at JICA Training Centres 

(3) Free medical care for participants who become ill after their arrival 
in Japan 

(4) Expenses for JICA study tours 

XI. Accommodation 

Tokyo International Centre (TIC) will be available for participants 
studying in and around Tokyo. 

I' 



In case no room is available at a JICA Training Centre, J1CA will. 
arrange accommodations for participants at other approprjate places. 

Tokyo International Centre, JICA 
No. 42-11, Honmura-cho, Ichigaya, Shinjuku-ku, Tokyo, 
162 JAPAN 
Tel. Tokyo (03) 267-3211 

XII. Certificate 

Participants who have successfully completed the course will be 
awarded a certificate by JICA. 

XDI. Other Information 

(1) Before leaving their country, participants should have a.c. entry visa 
to Japan which will be issued by the diplomatic missions of Japan in 
their country. 

(2) Participants are required to arrive in Japan on the date designated 
by the Government of JapaJl after confirmation of acceptance as 
mentioned in vm (2) above. However, the date will be finally 
confirmed by the air-ticket sent to the participants. 

(3) On arrival at New Tokyo International Airport at Narita., the partici­
pants are requested to follow the undermentioned arrival procedures. 

i) When quarantine, immigration and customs clearance procedures 
have been completed, the participants should go to one of the 
Meeting Service Counters located in the North and South Wings 
of the arrival terminal. 

il) Bus tickets to the Tokyo City Air Terminal (TCAT) will be 
provided at the Counter and a service staff will help the partici­
pants to the airport bus terminal .. 

ill) Airport bus to TCAT will take approximately 90 minutes. 

iv) Upon arrival at TCAT, JICA designated travel agents will meet 
the participants and will take them directly to one of the training 
centres, or if necessary, to a hotel where reservations have 
been made for them by JICA. (Agents will give them information 
on their schedule and will answer their questions.) 

v) The Meeting Service Counter will close at 10 p.m. In case the 
participants arrive afte rIO p. m. ~ they should go to the Arrival 
Information Counter of Japan Air Lines (JAL) in. the North Wing 
Terminal or the Arrival Lobby. JAL attendants will direct them 
to the TCAT airport bus. At TeAT, a travel agent will be wait­
ing for them. 

'" I 



Necessary care of the participants, thereafter, will be taken by JICA 
throughout the duration of the course. 

(4) Participants are required to observe strictly the course schedule. 

(5) Applications to change the training subjects or extend the training 
period will not be accepted. 

(6) In order to carry out the course in a group, participants are strongly 
requested not to bring any member of their family. 

(7) For administrative uses, participants are requested to bring five (5) 
copies of their photograph (passport size). 

(8) Participants are requested to follow the return trip schedule designa­
ted by JICA. 

(9) The mean temperatures and humidity in Tokyo are as given below. 
Participants should prepare accordingly. 

Mo.nth 

August 

September 

T max. 

o 
31.0 C 

27.0 

T mean 

o 
26.7 C 

23.0 

T min. 

o 
23.5 C 

19.0 

H (%) 

77 

77 

(10) Further information concerning the course is available at the follow­
ing address: 

Japan International Cooperation Agency 

(
Second Training Division ) 
Training Affairs Department 
P. O. Box 216, Shinjuku Mitsui Bldg., 
2-1, NiBhi-shinjuku, Shinjuku-ku, 
Tokyo 160, Japan 
Tel.: Tokyo (03) 346-5143 
Cable Address: JICAHDQ TOKYO 
Telex: J22271 



Appendix 

Augc 11 (Thu) 

Aug. 12 (Fn) 

Aug. 13 (Sat) 

Aug .. 14 (Sun) 

Aug. 15 (Mon) 

through 

Aug. 19 (Fn) 

Aug. 20 (Sat) 

Aug. 21 (Sun) 

Aug. 22 (Mon) 

Morning 

Afternoon 

Aug. 23 (!'ue) 

Aug ~ 24 (Wed) 

Aug. 25 (Thu) 

Aug. 26 (Fri.) 

Morning 

Afternoon 

Provisional Programme 

Arrival in Japan 

Briefing (General guidance by JICA) 

No official schedule 

No official schedule 

Orientation and instruction by JICA 
This programme will be prepared by JICA regarding 
study plan, general information, everyday life in Japan, 
etc. 

No off1cial schedule 

No official schedule 

Opening lecture 
Toyozo Terasima. (NlRS) 

Orientation for clinical trai.D:i,ng and introduction to 
schedule 

Lecture 1: Epidemiology 
Takeshi Hirayama (NCC Research Institute) 

Lecture 2: Radiation Oncology in Japan 
Yasushi Shigematsu (Osaka. University) 

CliDica.l study and tra.ining=lf= 

It 

If 

Lecture 3: Radiation the rapy of carcinoma of the 
uterine cervix 

Tatsuo Arai (NIRS) 
Lecture 4: Management of'the Radiation therapy 

facilities 
Aldra Kurisu (NIRS) 

Study tour I: The National Institute of Radiological 
Sciences (NIRS) 



Aug. 27 (Sat) 

Aug. 28 (Sun) 

Aug. 29 (Mon) 

Morning 

Afternoon 

Aug. 30 (Tue) 

Aug. 31 (Wed) 

Sep. 1 (Thu) 

Evening 

Sep. 2 (Fri) 

Morning 

Afternoon 

Evening 

Sep. 3 (Sat) 

Morning 

Afternoon 

Evening 

Sep. 4 (Sun) 

Sep. 5 (Mon) 

Morning 

Afternoon 

No official schedule 

No official schedule 

Lecture 5: Radiation treatment planning 
Atsuo' Akanwna (The University of Tokyo) 

Lecture 6: Radiation biology I. (in vitro) 
Hiromichi Matsudaira (NIRS) 

Lecture 7: Radiation biology II. (in vivo) 
Kiyohiko 5a.kam.oto (Toboku University) 

Presentation of the status reports by participants and 
Discussion 

Clinical study and traini.ng# 

" 

" 
Move from Tokyo to Kyoto 

Study tour II: Kyoto University Hospital 

Lecture 8: Intraoperative irradiation and hyperthermia 
in cancer therapy 

Mitsuyuki Abe (Kyoto University) 

Move from Kyoto to Hiroshima 

Study tour m: Research Institute for Nuclear Medicine 
& Biology, Hiroshima University 

Move from Hiroshima to Tokyo 

No official schedule 

Lecture 9: Head and Neck Cancer I: Radiation Therapy 
JUDichi Horiuchi (Tokyo Medical and Dental College) 

Lecture 10: Head and Neck Cancer II: Combined 
treatment of radiation and surgery 

Masaoki Uchida (Cancer Institute Hospital) 

Lecture 11: Conformation radiotherapy 
Tadayoshi Matsuda (Tokyo Metropolitan Komagome 
Hospital) 

Lecture 12: Particle radiotherapy 
Hiroshi Tsunemoto (NIRS) 



Sep .. 6 (Tue) 

Sep. 7 (Wed) 

Sep. 8 (Thu) 

Sep. 9 (Fri) 

Sep .. 10 (Sat) 

Sep. 11 (Sun) 

Sep. 12 (Mon) 

Sep. 13 (Tue) 

Sep. 14 (Wed) 

Sep. 15 (Thu) 

Sep .. 16 (Fri) 

Morning 

Afternoon 

Sep. 17 (Sat) 

Sep. 18 (Sun) 

Sep. 19 (Mon) 

Sep. 20 (Tue) 

Sep. 21 (Wed) 

Sep. 22 (Thu) 

Morning 

Afternoon 

Sep. 23 (Fri) 

Clinical study and trainingll= 

" 
Clinical study and trainingll= 

Study tour IV: Nippon Electric Company (NEC) 
(Ahiko) 

No official schedule 

No official schedule 

Clinical study and traiDing# 

" 

" 

No official schedule (Nat. Holiday of Japan) 

Lecture 13: Method for Statistical a.na.lysis of clinical 
results 

Suketami Tominaga. (Aic.hi Cancer Center) 
Lecture 14: ICRP concept for medical exposure 

Taka.sbi Maruyama. (NlRS) 

Lecture 15: . Diagnosis I: Fiberscopy for cancer 
treatment 

Sbigeto Ikeda (Nce Hospital) 
Lecture 16: Diagnosis il: X-ray diagnosis of the early 

gastric cancer 
Tatsuya Yamada (Nee Hospital) 

No offtcial schedule 

Move from Tokyo to Sapporo 

Study tour V: Hokkaido University Clinical study and 
training of synthetic radiation therapy 
system at university hospital 

Move from sapporo to Tokyo 

E valuation Meeting 

Closing Ceremony 

'Preparation for departure (Nat. Holiday of Japan) 



'. 

Sep. 24 (Sat) 

Sep. 25 (Sun) 

Preparation for departure 

Leave Japan 

#=: Hospitals and Institutes for Clinical study and training 

(1) National Institute of Radiological Sciences (NIRS) 

(2) National Cancer Center (NCC) Hospital 

(3) Tokyo Metropolitan Komagome Hospital 

(4) Cancer Institute Hospital 
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y Appendix 14 

Proposal for a Three-week Workshop on the 

Use of Microprocessors in Research Reactor Utilization 

The successful role of experimental programmes based on the 

use of low and medium flux research reactors in triggering the 

generation, development and acquisition of capabilities in 

nuclear techniques has been well recognised. In most developing 

countries expertise grown and generated through such means has 

formed the nucleus of the technical and manpower infrastructure 

for large nuclear programmes later. It is, therefore, appropriate 

that a similar approach is made in relation to the adoption and 

assimilation of the fast developments that have taken place in 

recent years in electronic information acquisition and processing. 

The use of microprocessors and minicomputers for experiments 

in the nuclear sciences provides a particularly appropriate means 

of the adoption of those developments. Wholesale ad?ption of 

commercially available systems is not always useful and has its 

pitfalls of overdesign, underoptimisation, high cost etc. With 

this in view it is proposed that a thre~-week workshop be 

organised in Bhabha Atomic Research Ceut~e for the benefit of 

member states of RCA to highlight the appropriate use of micrqpro-

cessor based technology for Instrument Control, Data acquisiti~n· . . 
and Processing. 

The course will provide an opportunity for the participants 

t to go through the process of defin~ng a mission, identifying an 

( 
! 
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appropriate philosophy, choosing a proper microprocessor/mini-

computer system and then following it up with details of system 

design, choice of hardware and software development. The 

participants will be given lectures and practical demonstrations 

on different possible systems and taken through the process of 

selecting the proper hardware. The examples taken will be a 

neutron spEctrometer, an x-ray flQur~scence elemental analysis 

system or similar nuclear equipment. 

The workshop will bring home to the par'ticipants the need 

for proper balancing of tasks to be perform~d and the system to 

be chosen. The way to achieve economical aDd optimal designs 

and the importance of software development ~peciaJ.ly suited for 

the task will be brought out. 

It is proposed that the course be conducted at BARe for 

thre~ weeks in October or November, 1983. About ten participants 

rrom the RCA member states can be accommodated. The lectures 

and expert~ required for the Workshop will be drawn from various 

Div~sion of BARe. The equipment required for the Workshop are 

also available in BARe. The expenditure on this Workshop can - ..... - --

come from India's contribution to RCA for this year •. 

..... --~.-.-..;..--;,:.---g- ... ---_._---.~.:;.::.; 
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Proposed Programme of Workshop 

1. Introduction to computer based 
data acquisition, on-line 
analysis, control .. of Physics 
Experiments 

2. Computer architecture: 

CPU, memory, IIO Peripherals 
storage devices) 

3. Programming the Micros: 

Operating system, Languages 
Programming aids Application 
programmes 

4. Design" of Computer based Systems: 

AID, D/A converters, Communica­
tion interfaces, CAMAC 

5. Case Studies 

1) Multichannel analysis 

2) Multipararneter data 
acquisition 

3) Control of experiments and 
on-line data processing 

6. Special Seminars 

7 • P r act i cal W·o r k 

SC/MP, 8085, PDP 11/03 

2 lectures 
(Nuclear Physics Division) 

6 lectures 

(Nuclear Physics Division) 
(Computer Section) 

6 lectures 

(Nuclear Physics Division) 
(Computer Section) 

3 lectures 

(Nuclear Physics Division) 
(Electronics Division) 

5 lectures 

(Nuclear Physics Division) 

(Computer Section) 

4 lectures 

(TIFR, ECIL and other 
exterrial agencies) 

.40 hours 

(Nuclear Physics Division) 
(Training Division) 

i -
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9.30 to 11.00 11.30 to 1.00 

Monday Inauguration 

Tuesday 

Wednesday 

Thursday 

Friday 

Monday 

Tuesday 

Wednesday 

Tl:l~rsday 

Friday Visit to TIFRil1f 

Monday 

Tuesday 

Wednesday 

Thursday. 

Friday 

I Bhabha Atomic Research Centre. 

** Tata Institute of Fundamental Research. 

2.30 to 4.00 

Practicals 

Visit to 

Computers 

in 'BARC~ 

Practicals 
Visit to 

Electronics 

Division 

-p rae tic a 1 s 
Visit to 

Reactor and 

Accelerator 

installa-

l; .. 
. '=:. 

tions at BARe 

;. 







Appendix 15 

PROPO SAL FOF PHASE II (TECHNOLOGY TRA..NSFER) OF lE..E..-

ASIAN REGIONAL COOPERATIVE PROJECT ON FOOD IRRADIATION 

Introduction 

Food irradiation is gaining increasing recognition as a physical 

method of food preservation~ It is considered as a broad spectrum 

process applicable to treatment of most varieties of food items. Certain 

established technologies, e.g.) curing, chemical preservation and 

fumigation are now being evaluated with regard to their biological 

safety, economic feasibility and possible reduction in the market quality 

of products so treated. Three decades of developmental work on the 

preservation of food by irradiation have sho-wn that this techno.logy could 

reduce post-harvest losses of food and make more food available to 

mankind. Its-applications include, among others, sprout inhibition of 

root crops; insect disinfestation of cereals, dried fish and meat, fresh 

fruits; shelf-life extension of fresh fruits and vegetables; improving 

hygienic conditions of fresh and frozen food, spices, etc. 

In Asia and the Pacific, eleven Governments of Member States of the 

IAEA have agreed to collaborate under the scope of the Asian Regional 

Cooperative P~oject on Food Irradiation (P~FI) to evaluate the practical. 

application of the technology in the region, for an initial period of 

three years, i.e., from 28 August 1980 to 27 August 1983. These 

countries are Bangladesh,' India, Indonesia, Japan, Republic of Korea, 

~..alaysia, Pakistan, Philippines, Sri Lanka , Thailand and Viet Nam. The 

Government of Japan has agreed to sponsor the activities under the RPF! 

for the three year duration at a total cost of rrSS236,OOO. 'Arrangements 

are now being made to ex~end the RPFI Project Agreement for one 

additional year, i.e., until 27 August -1984, without additional cost to 

the donor Government, to complete the tasks foreseen under the scope of 

the Project. 

A copy each of the P~FI Project' Agreement, final reports of the first 
'. 

and second meetings, and a draft report of the third meeting of the F~I 

Project Committee are attached as Annex I. 
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Recent Developments in Food Irradiation 

To date, some 40 items have been cleared for hu~n consumption by 

nat.ional public health aut.hori ties; ·i ~ tW'enty-f our count:~i es. Some of 

these foods are irradiated at semi-industrial or co~ercial scale and 

distri but.ed to markets. Significant developments 0; acceptance of 

irradiated food for human consumption at boch the natior~l and 

international levels have occur~ed in the past :e~ years, ~hich included, 

accng others, the follo~ng: 

1. The Code~ Alimentarius Commission (CAe) of ~he ;oint FAO/WHO Standard 

Programme adopted in December 1979 the Recommenced :~ternational General 

Standard for Irradiated Food, together 'With the Recc=:mencied Code of 

Practice for the Operation of Radiation Facilities for 7reatment of Food 

(Annex II). The Fecommendec Standard and Code of Practice have been 

circtilatec to all 120 member countries of the CAC for acceptance. The 

main purpose of the Standard and Code of Practice is to ensure good 

manufactUring practice for irradiated foods destinec for national and 

international tradeo 

2. The major milestone on food irradiation was laic in November 19"80 

~hen the Joint FAO/lAEA/WHO Expert Committee on ~~e wnolesomeness of 

Irradiated Food (JEC:!) concluded that irradiation c: any food commodity 

up to an overall average dose of 10 kiloGray (10 kGy) presents no 

toxicological hazard; hence toxicological testing 0: foods so treated is 

no longer required (Annex III). This conclusion has established that 

foods properly treate<i by irradiation up to an overall average do.se of 10 

kGy are wholesome and safe for human consumption. 

3. The u.s. Food and Drug Administ.ration (FDA) initiated an advance 

notice on its new policy for irradiated food in Marcl'l 1981. In essence, 

the FDA proposed that food irradiated at doses of 1 kGy (100 krad) .or 

less Yill be considered wholesome and safe for human consumption (Annex 

IV). The FDA is also considering the possibility of inc=easing the 

proposed dose level up to 10 kGy to confor= ~~th the conclusion of the 

1980 Join't FAO/IAE.A/WHO Expert: Committee on the Wholesomeness of 

Irradiat.ed Food. 
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Present World~ide Applications 

The above developments have brought food irradiation much closer to a 

commercial reality. After a few decades of research and development in 

this field, the future of food irradiation appears to be bright. Indeed, 

several countries have already created food products by irradiation on 

varying commercial scales in the past years. The quantity of irradiated 

food ~hich ~as sold to the public up to no~ is more than 150,000 tons. 

These products include potatoes, onions, frozen froglegs and prawns, 

spices, strawberries, mangoes, papaya, etc. The commercial activities on 

food ir=adiation are summarized in Annex v. 

European countries have kept themselves one step ahead of most other 

countries in terms of commercial activities in food irradiation. A 

commercial irradiation facility in the Netherlands treats more than one 

thousand tons of frozen froglegs, shrimp and spices per year for the food 

industry. A comcercial irradiation plant for treating potatoes, onions 

and garlic is now under construction at the Fucino Cooperative, near 

Rome, under the subsidy of the Government of Italy. ~ 

organization has been officially established in Hungary to supervise the 

industrial scale radia.tion treatment of food and agricultural products. 

A commercial scale irradiation facility ~ill be constructed for this 

purpose in the near future. Significant amounts of food are being 

irradiated commercially in Belgium. 

South Africa is going ahead ~~th its plan to commercialize food 

irradiation. A commercial irradiator for treating fruits and vegetables 

has been constructed at Tzaneen-Tra~sv~al Fruit and Vegetable Cooperative 

. in South Africa. Two other mUltipurpose irradiators in Palindaba and 

Kempton Park are also available for processing food on a commercial basis. 

In the RCA region, Japan 'Was in 1973 the first country in the 'World 

to commercialize irradiated food on an industrial scale. The commercial 

potato irradiator at Shihoro, Hokkaido, has been treating potatoes, 

mainly for the processing industry, on an average of 15,000 tons per 

season (November - February). This plant ~ill also process onions ~hen 

it receives permission from health authorities in Japan. Research 
/ .' 
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activities· in several developing count.ries it:. the region, e.g .. , 

Bangladesh, India, Indonesia, Republic of Korea anc Zhailand are being 

conducted at 'pilot scale.. Un~er ~he Asian Regional Cooperative Project 

on Food Irradiation (REFI) , a proje~t being sponsored by the Japanese 
I • 

Government under the RCA from 28 August 1980 ~b 27 August 1984, attempts 

are being made to intensify research on selec~ed commodities with a view 

to commercializing them in the near future. Results obtained under the 

RPF! so far have shovn promise on the application 0: irradiation for: 

ae Insect disinfestation and improving hygienic quality of dried and 

cured fishery products, 

be Insect: cisini estation ana shel;-=life er-ension == t:-opica1 fruits 

such as. mangoe s, 

c. Control of sprouting of onions, 

d.· Improvement of hygienic qual! ty of spice s. 

Further Needs 

As developing Member States party to the RCA Ag=eement could produce 

large quantities of food and agricultural products, but also have a high 

rate of spoilage of these commodities, addi:ional e=for~s should be made 

to reduce the losses and make more food available to ~he population of 

the region. With the probabilii:Y of a ~ide= applica.tion. of food. 

irradiation in the USA and Europe in the near fu~ure) countries in the 

RCA region should accelerate the efforts on c~erc~alization of this 

technology. It is recognized that the selec~ed fooe. items being studied 

under the RPFI, i.e., fishery products, tropical fruits, (using mangoes 

as a representative), onions and spices are commodi~ies of economic 

importance to the region. Technological feasibiliry oft:he use of 

ir~adiation in preserving these commodities is being established in the 

RCA region under the RPFI. It is realized :hat the ~ork under the RPFI 

is being carried out either on a laboratory or a pilot scale basis. 

Efforts should therefore be made to expand activities and the duration of 
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the RPFI to ensure practical application of the technology in the region 

in the near future. It is foreseen that further ac~ivities under the 

RPFI should put emphasis on technology transfer of food irradiation to 

the local food industries. This could be accomplished as Phase II of the 

RPFI for a duration of three years, i.e., from 1984 to 1987. 

Objective of Phase II of the RPFI 

To evaluate commercial feasibility of irradiation treatment of 

fishe~ products (dried, cured and frozen); tropical fruits (insect 

disinfestation and shelf-life extension); onions (sprout inhibition) and 

spices (improve hygienic condition) in the RCA region. Emphasis will be 

placed on the transfer of the technology to the relevant food industries 

in the region. 

~~ork Plan 

1. To conduct pilot and/or commercial scale experiments on the 

commodities mentioned above. 

2. To determine proper packaging,storage and transportation conditions 

of the treated commodities to ensure acceptance by the trade. 

3. To conduct market testing and consumer acceptance studies. 

4. To conduct pilot scale transpo~a~ion trials from one country to 

another to facilitate international trade and to evaluate the quality 

of the products upon arrival. 

5. To evaluate the economic feasibility of the food irradiation process 

~th regard to the above mentioned commodities. 

Local food industries ~ill be invited to cooperate in the above 

studies. 
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Assistance Required 

To facilita~e practical application of food irradiation in the Asian 

and Pacific region~ assistance in ,:terms of research and. development 
, 

funds, training, advisory missions, major equipment such as pilot scale 

irradiators, etc. is required. The assistance shoulft be provided on a 

cost-sharing basis bet~een national au~horities and funding agencies 

according :0 the following proposal~ 

Pilot and semi-commercial 

scale resea~ch and development* 

Adviso~~ missions** 

(6 man/months per year) 

Se~nars and meetings** 

~2jor equipment, e.g., 

irradiator*** 

'!'raining**** 

(on an average of 48 man/months 

per year) 

Total 

GFAND TOTAL 

1st year 2nd year 

100,000 100,000 

36,000 40,000 

50,000 55,000 

·500,000 550,000 

100,000 12 0) 000 

786,000 865,000 

* Proposed to be supported by the Government of Japan 

3rd year 

100,000 

45,000 

60,000 

600,000 

140, 000 

945,000 

2,596,000 

** Proposed to be supported by the Asian Developoent Bank (ADB) 

*** Expected to be provided through national funds, UNDP or bilateral 
assistance 

**** Expected' to be requested by Governments party to the RPFI under the 
lAEA's Technical Cooperation Programme 
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. Duration of the Programme 

The existing activities of the Asian Regional Project on Food 

Irradiation (RPFI) should be expanded to cover pilot/co~ercial scale 

experiments for three more years, i.e., from 28 August 1984 to 27 August 

1987, according to the budget proposed above. 

'-
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A DRAFT PROPCSAL FOR A P..EGICNAL FCCD 
IFRADIATICN ~1!'RE 

Research and develo;:ment works t'elated to t..~e preservation of 

feeds by radiation are. eeing continued for the last t'tienty years in ~,is 

region. In 1980, the Joint Ccmnittee consisting of experts fran !.~, 

FAO and w13D has recommended for ~conditional celease of all food items 

iJ:radiated upto a dose of 10 kGy (1 Mrad). This international acceptance 

of feed iJ:radiation as a safe and physical ;rocess has added momentum in 

the regional laboratories for scaling up the activities for intrcduction 

of this technology of food preservation for ~,e greater benefit of the 

nations. 

2. Food shortage is a ~~ronic problem in ~~e developing t'egional 

countries of Asia and the Pacific. Due to L"'lcreased cate of ~pulation 

growth, the gap in available supply of feed is al\vays widening. In addi ticn 

to increased feed prcducticn, i:etter preservation t;echnol~i can alleviate 

the feed shortage allewing more calories for the teeming millions. The 

technology of food preservation by t'adiation is well taken in most of ~~e 

regional countries as a feasible ~~o-econcmic process whic~ could be 

int-=grated in overall developnent of feed supply.. Haz:monization of 

activities in food irradiation in ~,e regional countries of Asia and ~~e 

Pacific is indis~sible for harnessitlg the advantage of this technolcgy 

for eoti? national and international trade. A Regional Feed Irradiation 

Centre (RF!C) will offer training :acilities to scientific, technological, 

administrative and commercial entrepreneurs for adoption of this new 
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technolcgy in the regicnal count:"ies. The RF!C will reneer ex;:ertise 

help and assistance and also serve as deposito~l of information to all 

t.+,.e member states. 

RmICNAL ACTIVITIES: 

For many years, regional countries are engaged in research work for 

the application of Food I~radiation in national scale. A Regional Co­

operative Agree.T.ent (RCA) for Researc."'l, Cevelcpnent and Training celated 

to Nuclear Science and Technolcgy eet:'IIeen t..~e ~~and t.."'le Member States 

came into force frcm 7 June, 1972. Under t."e overall prcgrarnne of RC.:~, 

a decision was taken to launch an Asian Regional Project on Radiation 

Preservation of Fish and Fishery Products (RPF) in an expert panel meeting 

at Tranbay I Eonbay, India in 197~.. RPF came into force fran January I 1974 

for five years. Agency also proposed for a cegional ?roject L~ Radiation 

Preservation of Dried Fish r..,digenous to Asia (R.~Fj. To !!'.ake t.~e ?rojec't 

rrore wide for covering pther fced ite.'ltS i.e. Onions, ~1a.ngces, ~9ices etc. 

in addition to fish and fishery products, the current E'roject was nan-eci 

Asian Regional Co-operative Project on Food Irradia~ion (REFI). 

Under ~,e regional projects considerable advanc~ent has been mace 

in the field of feed irradiation. During this ;ericd ne'H-regional countries 

like Sri tanka and ~1alaysia have uncertaken food irradiation studies. 

Vietnam has also sho.vn :<:~n interest to participate in this 9rcgra.rrme. ~~st 

of the countries are new ceady to use t.'1e latoratory fi .. 1cings Ear ccrr:neccial/ 

industrial e.~loitation. Semi-Pilot Scale Studies of irradiated dried fish/ 

potatoes and onions are being conducted in Banglacesh, .!ndia, Indcnesia~ ar,d 



iv -

the Philippines. Transt=arta tion studies are eeing conducted in India. 

Philippines has already released sane feed items like t=Otatces and garlic 

for: public: consumption.. Future collal:crative plans include packaging 

studies, transshipment of irradiated foods be~~een~~e participating count=ies 

and econanic feasibili t:::l studies 0:1 selected feed i ta.'11S.. Another rrost 

i..nlportant area which needs due consideration for successful il"nplementaticn 

of irradiation tec.~olcgy is t.."le crea.tion of awareness axrongs:t manufacturers', 

traders and oonsumer~., Consumerls acceptabili~! studies' are being continued 

in many regional countries in a limited scale. National mass media li.~e 

'IV, Radio and NeWS'pap!rs are also to sane extent baing IJ til i zed to propagate 

and educate the end-users for t..'e benefits of this t~'nol~/. 

Bangladesh is one of the countries in the r:egion which started 

working on foed irradiation in early sixties. Resear~' acti~ities encom­

passed a geed number of. feed i terns as potential candida.te for preservation 

by irradiation. i. e. grains, tubers and bulbs, fish' and fishery ?rcducts 

and tropical fruits. Intensive studies ace being carried out for imnediate 

applicaticn of preseI:Vation of ~tatces, onions, dried fish and sane· grains 

in ~ra ticn wi t..' carmercial c.,'ar.nel. Semi -ccrrrnercial scale studies are 

being continued to establish tec.~o-econanic feasibility and at the same 

time to educate ~~e traders for the prospect of ~~is new technol~l in 

Bangladesh. Packaging studies are also being cone to develop a sui table 

pacXaging material for checking ce~~festation L~ disinfestated dried fish 

and agricultural prcducts. A National Se.'1linar was held in Cecem.ber, 1982 
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which ''''as ?articipated 'cy large numter of Government officials I researcl, 

f...or!<ers, r:epresentatives of national mass media, t..~e prifJate entrepreneu..r:s 

and also IAEA and other foreign experts. It 'Nas well covered by t.."1e nat:icnal 

dailies, radio and television. 

A count-ry with c."lronic deficit of fced, the top rr.ost priority of t:.."e 

;oliey makers is to attain selfsufficiency in t.~is basic necessity. The 

wastage, of feed is very high. Therefore, every effort is eeing made to 

alleviate, the fced loss by t."le adoption of available scientific means'. As 

radiation has shC'Nn a E=OSsible means for a;plication in Bangladesh, activities 

have beo-n geared up for sooner application of radiation t-~~ique for 

preservation of fresh foods and disinfestation of dried fishery and agricul­

tural prcducts .. 

JUS'tl]'ICAT!CN : 

It has been fully recognized t.~t inttcduction of fced irradiation 

in ~"le regional countries of Asia and ~~e Pacific is veri useful ~~d bene­

ficial. Regional activities of last 8 years have shewn ~,e prospect for 

further co-operation between ~,e regional FC.~ member countries in the field 

of feed irradiation. A regional can tre for fced i=radiaticn can ~rforrn 

t.~e job of 

i) Co-ordinating t..'1e bilateral or multilateral research act:ivit:ies 

in the regional :0. states. 

ii) Facilitating ~,e tIans~rtaticn studies bet:~een t.~e RC.~ states. 

iii) Co-ordinating ~~e :egional celease of ir:aciated fccCs. 
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iv) Providing a. forum for I:'egional meeti."gs and se!ninars· for 

v} 

IIi) 

viii) 

speeaf dissa~ination of ideas in food irradiation to scientists, 

administrators and ot.'1er Government officials .. 

Rendering t=aining facilities for regicnal scientists and 

entrepreneurs engaged in feed researc."l, develo;ment and t::.:ace .. 

Conducting cost-econcmics studies of some irradiated fccC 

items 0 

Creating awareness amongst t::'aders, indust=ialists and ot.~er 

private entrepreneurs for benefits of ~~is techriology and 

Providing and' arranging for having the technical kn~.;-hcw to 

private entrepreneurs and government sectors interested in 

undertaking such. venture for ccmnercial exploitation. 

To fulfill all the al:ove-me.."'l·tioned objectives, a RCA centre fHill be 

highly desirable for ~~e speedy ~la~entation of foed irradiation t~~ology 

in this ,"egion. Besides, for rUt".l1ing the ccmnercial irradiation plants 

a regular supply of trained man~er will be indispensible. A centre in 

the region for this flJrpose will be most beneficial to memt:er states e 

~ Bangladesh having one of the largest groups of scientists working 

in the field of food irradiation in ~~e cegion, can offer its facilities 

and man~er for t..,;'e cevelopnent of a RC.\ centre. Institute of Feed and 

Radiation BiolO3".i is a developing cen'~e engaged L., t"esearc.'"l and cevelopnen t 

of feed irradiation tec."mology in Sangladesh. woen ccmpleted, !E'R8 ~.;ill have 

a.tx:ut 240 persoMel. i~t::ludi .. ,g· 90 scientists. The I~'ti·ttlte has already aeout ~ ,COO 

sq.meter laboratory space available. 8esides, it is housed wit.'"lin t.~e campus of 
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Atonic. Energy Researc.~ Establish:nent (AERE) !Hhic.~ has ot..'er Insti tutes 

i.e. Institute o~ Ele~~onics and Material Science, Institute of Cal~uter 

Science, Instio..lte of Nuclear Science and Tec.~olcgy and an Engineering 

and General. Service Unit. Other facilities li~<e hostels, shopping area~, 

meeting places, libraries etc. are beinq· developed. Encugh space is avail­

able around the Institute for future· development. 

~ OF ACTI.VITIES! 

The Centre will be cssponsible for: 

1. Co-ordinating Researc."l and developnent ~-orks leading to speedy 

impleme."ltation of t.'e feed irradiation technology. 

2. Training and providing expertise help to ~ member States for 

food irradiation. 

3. P.enderi""lg services as a Centre for information, to all establisr.:nents 

engaged in resea.rc.~, developnent, trade and COTmerce of irradiatad 

fcc:ds. 

IMPIE1E.NI'ATICN OF THE ~ OF ACTIVITIES: 

1) Co-ordination of Research ar.d Develooment activities 

Thou;h considerable research and develo;ment has eeen achieved on 

food irradiation in ~~e region, application in commercial scales for end 

users is still the greatest hurdle. Therefore, t..'1e Lrnpoctan t job of t.'1e 

centre will be to co-ordinate t."'le research activities. As there is 

already existL"g a substantial arrount of feed trace in t..'1e regional 

ccunt:ies, studies en t.'1e trans;:orta tion of i.rradia ted feeds be~Heen me.rni:er 
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States. ;'Iill Ce one of t..'1e areas of ~;:eration be~lIeen countries. Trans­

shipnent of i.rradiated feeds will enhance t.'e chances of !:.'1e celease of 

irradiated fced en regional basis. For transr:or.taticn, ?ackaging studies 

are very necessary. Such 9roblems may be !JI'lciertaken by a regional centre 

after. p::oling all available ine~si ve inciegincus materials L"'l t..~e regicr. 

for developi.l1g a suitable packaging material for i.rradiated feeds. Cost­

economics of food irradiation has to be done ~~oroughly before advocating 

t.'"le GOvernment and private: entr.epreneurs for undertaking the 9roje<:~ of 

fced i.t:radiaticn as ccmnercial venture. The prc;:osed RFIC can ?rovide t:.'1e 

central facility. for studies of cost~nomics of food irradiation. 

2) Training ~~d Exoe~tise· hele 

'!he pro;:csed RFIC shall organize training courses for the yot.;ng 

scientists as well as goverrnnent and pri~,ate sector people for research and 

carmercializaticn of irradiated feeds. The pro:;ramne of training f'!/ill be 

in cccperation with IAE..~ and advanced states of the t'egion. The centre 

will help and assist the regional states to attain self-sufficiency in 

trained It'al'l;:.ower. 

The centre will maintain an upto-date list of experts L., the field 

of food irradiation. rt may act as liaison for 9roviding suitable expertise 

help for the t'equesting member states. The centre can also help in 9lanning 

and construction of irradiation facilities for food preservation. 

The proposed centre shall ot'ganize seminar, sym;:csia and group 

visits in cO-O~l:aticn with the Agency and me.rnber states. Its lal:oratory 
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shall also l:e f",ell~ipped for t.'1e visiting scientists of t..~e region to 

'Nark for the cross-fertilization of ideas for mutual eenefits. This 'Hill 

also enhance. understanding, co-op:~aticn and frie.'1dship arrcngst scientists, 

t~~clcgists· and end users of food irradiation technology in the ~ 

member S f:a tes. 

3 ) Information St:~lice 

The centre shall. serve: as a r:egional det=Ository of information en 

different aspects of the feed irradia non tec.l-molcgy. The r:egional 

countries may supply t..~eir experiences en operating research irradiators 

as well as commercial activities. Pooled ~egional info~ation shall be 

distributed to me.rnter states in the form of bulletin, circulars or ?=ffiPhlets 

for speedy i.r,fol"n'a ticn and. ~ruscU. E..~change Ot inforrna tion ~hall also ::e 

made wi th La.EA, FAa, 1fJHO and other u'14 bcc:lies dealing. w i. t.'1 feed • 

. ' 

1) Pilot-scale Irradiator 

The Centre will have an Irradiator for demonstration, training as 

well as cost-econanics study of irradiated feces. The strengt.;' of t..:"e 

source shall be around 200,000 Ci 60cc/equivalent cs1Ji wi~~ an i~cegrat;d 

'llariable speed conveyor system. 

2) Other Irradiation facilities 

A 14 MeV neutron ga~erator and a 3 MW r:esear~~ ceactor are under 

const."LJction at AEPE, Sava". 'These facili ties ~.;ill also Ce available to 

t.~e RFIC for experimental 9Urpcses. 
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3) Computer SYstem 

An !EM System 4341 ccnputer is also being installed in t..'1e campus 

of AERE. and will be available for '.lse 'elf 1983 .. 

4) O~~er facilities 

Variable temperature cold ccom units, a small irradiator of about 

25,000 Curie 60Co (existing strengt.~) , Mcde~ Gamtna~Ceatr~50 of Atonic Energy 

Canada Ltd., different types of Sl=ECtrophotcmeters, gas c.~r~atcgraphs, 

lamd-~ar flow ben~~ and ot.~er eq~i~~nt for dosimetry and food irradiation 

studies are already available at the Institute of Feed and Radiation 

Biolcgy (IFRB), AERE, Savar. 

5) Laboratorv Soace 

About 4, 000 sq. meter ccmpleted flecr space is already available. 

If needed, additional construction for ~~ Centre can be undertaken as enough 

space is available around t.'e ! .. ,stitute fer future expansion. 

The major contribution of the member states, t...'e Agency a..'10 other 

inter.national bedies will be the procura~a~t of a Pilot-scale rrradiater 

fol'! the Centre. ~ has most of ot.~er facili ties which ',.;ill be rr.ade 

readily available to ~~e Centre. If necessary, aa~gladesh will also 

provide additional building when su~~ centre is established here. 

The proposed centre will be staffed by one Project Director/Chief 

Advisor, a Senior ScientiSt/Teci'.nolcgist: and two Secretarial Staff. The 
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proposed Director/~aviscr will be appointed by ~~e L~ to act as Head of 

the Cant=e.. Ott'ler· staff me.'l"~rs may l::e cont=ibutsd 'cy the regicnal 

C""'...untries. 

The IFPJ3 and ot..~er Instit'..ltes of AE?E has all tte t.:ained scientific 

man-~r in different disciplines of nuclear science and t:c:molcgy. IPRB 

has t=ained :nicro-biolcgist:S, ental'lolcgists, bicc..~emists, nutritionists, 

feed tec.+mclcgists and. healt."l ?hysicists to caJ::cy out ex;eriments as well 

as training courses for the ,egicna~ scientists. r-!e!T'.!:er States and t..'e 

ll.gency may also depute f:an time to time the addit:.ional man~er if needed. 

Fm-t"D ING TEE .c::E:NTPZ 

Equipment/facility: A pilot-scale i~radiator will be t.'e major 

contribution fran Mem!:e.r States/Agency., The cost of such facility including 

all l:."le auxilliary facilities will be around 1 millicn o.s" collar. Salary 

of the Director 'Hill be ?aid by t:.o.:e Agerlcy. 







.. I 



INTRODUCTION 

Appendix 17 

PROPOSAL FOR A COMMERCIAL IRRADIATION CENTRE 
BY THE GOVERNMENT OF PAKISTAN 

The continuing growth of the world population, in combination 

with improvements in medical care and techniques, has emphasized the need for 

sterilization of medical products more than ever before. The classical methods 

of sterilization such as wet chemical, steam under pressure, dry heat and 

gaseous methods depend on the time of exposure, temperature, and moisture content. 

They are mainly batch processes and sealing up leads to difficulties. 

During the last two decades, impressive advances have been reported in the 

application of intense radiation source for the sterilization of medical 

products. The advantages of Co-60 facilities and source in terms of their 

simplicity and ease of maintenance have resulted in complete adoption of gamma 

radiation for sterilization. Today, over 115 Co-60 commercial irradiators, 

covering 65 megarads, are in operation throughout the world. Total reliability, 

low cost, high volume production, are the key features of this process. 

There is no problem of toxic residues from Co-60 and no residual radiation. 

Packaging costs can be greatly reduced because the process is not hindered or 

limited by package form, shape or type of material. Small individually sealed 

packages or containers can be sterilized as easily as large cartons and the 

contents of any package will remain sterile indefinitely until the seal is 

brokep. 

NEED FOR A COMMERCIAL IRRADIATOR IN PAKISTAN 

The demand for sterilized medical products, particularly the single-use 

items, is now rapidly increasing in Pakistan. Due to the poor hygienic 

conditions prevailin&inthe manufacture of such products as surgical gloves, 

dressings, catgut, swabs, plastic hypodermic syringes and sutures, these items 

are easily contaminated. Some of these materials are sterilized currently by 

the conventional methods which are very cumbersome and not entirely reliable. 

Mobile hopsitals require single-use items sterilized to 100% reliability for 

providing medical care in distant rural areas. It is, therefore, deeply felt 

that advantage should be taken of the well-established gamma radiation technology 

in replacing the conventional methods of sterilization. Presently the total 

volume of medical products to be sterilized is around 100,000 cubic feet but 

this value is expected to rise at a steep rate within the next few years. 



- ii -

TYPE OF IRRADIATOR AND COST 

Considering the present volume of medical products, we believe that a 

facility with a source strength of 300,000 Ci and a maximum capacity of 

500,000 Ci should be able to meet our present and projected requirements. 

The current cost of a 300,000 Ci source is around $300,000 and it 

is about the same for the conveyor system, source-pass mechanism and related 

equipment. The approximate cost broken up into foreign and local components 

is as follows: 

Cost of source (300,000 Ci) 

Cost of conveyor and other related 
equipment and replenishment 

Building and biological shield 

MANPOWER 

$300,000 (foreign exchange) 

$300,000 (foreign exchange) 

Rs 9,000,000 (lcoal currency) 

TOTAL Rs15,000,000 

For the facility operating 8000 hours/year, on a three-shift basis, 

the following manpower will be required. 

For each shift - 1 supervisor, 1 technician 

Total manpower for all three shifts 

Supervisors - 3 + 2 = 5 

Technicians - 6 + 9 15 

OTHER USES OF IRRADIATION 

Although still in the experimental stages, there is great potential for 

the use of irradiation sterilization to extend the shelf-life of agricultural 

products such as potatoes, onions, grains and grain products. This treatment 

is particularly useful for dried fruits while exporting these to distant 

markets. Some of these activities will be done on an experimental basis. 

rdening of cheap wood by polymerizing suitable monomers in situ by 

gamma radiation has also produced encouraging results. These experiments have 

been conducted in our laboratories using a small Co-60 source to produce wood­

composites. 

Besides the above, the Centre will cater to scientific needs of 

research and development in allied fields in radiation chemistry. This will 

necessitate a lab of medium size, comprising 10 to 20 scientists. 
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IAEA RCA 5TH WORKING GROUP MEETING 

Country Statement on RCA 

Australian Statement 

This year marks the sixth year of Australia's active part­
icipation in the RCA. It also marks the transference of 
Australia's major contribution from the Isotope Hydrology Sub­
Project to a new project on "On-stream Analysis and Control of 
Mineral Concentrators". 

Over a five year period the Australian Government will 
contribute the sum of $A655,OOO to the new project. The first 
cash contribution to the IAEA has been provided and Australian 
experts have made several visi.ts to the Philippines to formulate 
detailed implementation plans. I look forward to seeing repres­
entatives from participating States at the first training course 
in Australia scheduled for September of this year. 

As announced previously, Australia's contribution to the 
minerals sub-project constitutes the total direct financial con­
tribution to the RCA by Australia over the next five years. 
Australia will however consider carefully and sympathetically 
requests for assistance in ki.nd. 

Australia's active involvement in the Isotope Hydrology and 
Minerals sub-projects is tangible proof of Australia's conunitment 
to the Agencv:' s Technical Assistance Program and the RCA. Aust­
ralia's involvement in the RCA has not been limited to these two 
projects, for example AAEC scientists have participated in 
Coordinated Research Programs on Radiation Sterilization of 
Medical Supplies suited to the local conditions for RCA countries 
and on the Development of Tc-99m Generators Using Lower Power 
Research Reactors: the AAEC hosted the 6th meeting of the Non 
Destructive Testing Working Group in March 1983. The Australian 
Radiation Laboratory has offered the use of its calibration 
facilities as a contribution to the project on Improvement of 
Cancer Therapy in Aisan Countries. Any further commitments to 
specific projects will however need to take into account the 
outcome of a review of Australia's aid program currently being 
undertaken by the Australian Government. 





IAEA 5TH WORKING GROUP MEETING 

SESSION V COUNTRY STATEMENTS OF RCA PROJECTS 

Project 13: Isotope Hydrology and Sedementology Progress 
Report 

Introduction 

In the report to the 4th RCA Working Group Meeting a 
summary was given of the aims of the project ~nd the status 
of its implementation. It was pointed out that an important 
measure of success of the project would be the extent to which 
it led to self-sustaining activities responsive to local needs . 

. The direct A~stralian financial contribution will cease-in 1983 
although continuing support for isotope hydrology within the 
region through the normal Agency channels has been foreshadowed. 
Longer term national programs were discussed at a project 
review meeting held at the AAEC Research Establishment, Lucas 
Heights in November 1982. It therefore seems an appropriate 
time to examine the extent to which the input of expertise and 
material resources through the RCA is leading to the development 
of national programs. Four separate aspects will be considered: 

(i) equipment 

jLl training 

(iii) nat~onal initiatives 

(iv) the need for the future. 

Equipment 

. Most of the equipment budget has been used to provide 
environmental tritium enrichment facilities. Units have either 
been installed in, or committed to the Republic of Korea, 
Indonesia, Malaysia, Thailand and Sri Lanka. Emphasis has been 
placed on the provision of these facilities for the following 
reasons: 

(i) Broad surveys of environmental tritium can be used to 
obtain information on the mechanism of groundwater 
recharge and to form a basis for planning a systematic 
monitoring program. An indication of distribution of 
'young' groundwater is an important factor in environ­
mental impact studies. 

(ii) Tritium facilities traditionally form the nucleus of 
isotope hydrology and sedimentology laboratoriesi 
they can be used to support an environmental monitoring 
program associated with nu~iear reactor installations. 

Equipment for carbon-14 assays has been provided to 
Indonesia and other countries have expressed serious interest in 
these capabilities. In some cases, isotope hydrologists are 
examining the possibility in collaborating with archeological 
laboratories in obtaining carbon-14 data. Ultimately, access to 
precision isotope ratio mass-spectrometry will be essential. 



The lAEA is organising a regular inter-laboratory comparison 
to support the tritium laboratories. 

Training 

The AAEC has accepted scientists from the Republic of Korea, 
Indonesia, Malaysia, Sri Lanka, Thailand and the Philippines f~r 
training in its Isotope Hydrology laboratory under the RCA on the 
regular Agency fellowship scheme. The Korean and Indonesian 
scientists are now operating laboratories; the others will be 
assuming a similar role when their laboratories ,are established. 

New Initiatives 

A number of major projects have been established as a result 
of discussion between scientists from the national authorities, 
the IAEA and the AAEC. These include studies of: 

(i) the isotope hydrology of the Han R Valley (Korea), the 
Kelantan Basin and Kedeh Perl~s region (Malaysia), 
the Bangkok Basin (Thailand), the Jakarta Basin 
(Indonesia) and the dry areas of Sri Lanka; and 

(ii) the sedimentology (using the I37Cs technique) of the 
Songkhla Lake (Thailand), the Sg Lui Catchment 
(Malaysia) and in the highland catchment areas of 
Sri Lanka., 

At this stage of the project great importance is being 
placed on initiatives being taken by the national laboratories 
as it is these initiatives that will form the basis of an ongoing 
program. Examples of investigations which have already commenced 
include: 

the groundwater hydrology of the Kedah Perlis region 
(Malaysia) , 

the monitoring of the tritium concentrations in the air 
soil crop and water resources in the vicinity of the 
KORI and WOLSUNG nuclear power plants (Republic of 
Korea) 

sediment redistribution in the highland region of 
Sri Lanka using caesium-137 techniques. 

Proposals have been received from Thailand to extend the 
Bangkok groundwater study to the whole of the hydraulic basin 
and from Indonesia to undertake a groundwater study of the 
Semarang area of central Java. 

Future 

A self~sustaining national effort can only be maintained 
if working hydrologists and agriculturalists are convinced that 
the isotope techniques can be of value to them. Isotope hydro­
logical techniques are well suited to defining the gross features 
of groundwater flow patterns on which hydraulic models and 

• 



ultimately water resource management models are based; isotope 
sedimentology techniques are used to assess the cumulative 
effects of erosion and sediment redistribution in past time, 
and to correlate the parameters with historical records of land 
use change and development. In both cases close collaboration 
is required with experts in a wide variety of fields. In the 
last analysis, the success of national projects will depend on 
tr:eeffectiveness with which contact is maintained with the 
Agency and other isotope laboratories, and with which collab­
oration is established with other national and international 
agencies and appropriate private companies. 
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IAEA-RCA 5TH WORKING GROUP MEETING 

SESSION 11 - PROGRESS OF UNDP INDUSTRIAL PROJECT 

UNDP Project on Industrial Applications of Isotopes and 
Radiation Technology 

On-Stream Analysis and Control of Mineral Concentrators 
Project 

It is anticipated that a Memorandum of Understanding) 
(MOU) between the Philippine and Australian Governments and the 
IAEA establishing the basis for participation by these Govern-
ments and the IAEA in a project entitled "On Stream Analysis and 
Control of Mineral Concentrators, will be signed in the near future. 

This project,scheduled for completion in 198~ 
provides training courses in Australia and in the Philippines 
related to the application of nucleonic techniques to mineral 
processing operations; the installation of a nucleonic on-stream 
analysis syst'em l,and control equipment in a mineral concentrator 
in the Philippines; plant studies to improve control of this 
concentrator; and 'in plant' training on nucleonic techniques 
and control. 

Two' training courses of four weeks duration will be under­
taken in Australia, one in 1983 and the other in 1985. The 
Australian School of Nuclear Technology, Lucas Heights Research 
Laboratories, will be the centre for the first two weeks of each 
course, where the Commonwealth Scientific and Industrial Organ­
isation and the Australian Atomic Energy Commission lecturers 
will provide participants with a working knowledge in basic 
nucleonic techniques and their application to mineral processing. 
The third week will be spent visiting the Australian Mineral 
Development Laboratories, Adelaide, South Australia, and mineral 
concentrators, to obtain first hand experience in nucleonic 
systems for on-stream analysis of mineral slurries." The Julius 
Kruttschnitt Mineral Research Centre of the University of 
Queensland will be the centre for the fourth week, and will pro-· 
vide training in control of mineral concentrators. 

The Philippines Atomic Energy Commission will provide four 
one-week courses relating to the application of on-stream analysis 
to copper mineral slurries. 

The Philex Banget concentrator will be the centre for 'in 
plant' control studies. Each participant will obtain 'in depth' 
training in control over a three month period, working under the 
supervision of an expert from the Julius Kruttschnitt Mineral 
Research Centre. 





FIFTH RCA WORKING GROUP MEETING 

B~GLADESH -- COUNTRY REPORT 

Bang~adesh has been participating in most of the 

RCA projects including UNDP Industria~ Project since 

their inception with the aim to increase Regiona~ 

co-operation in the application of Nuc~ear Science and 

Technology for economic and socia~ development. The 

current status of B~g~adesh activities in some of the 

RCA projects are summarised as fo~~ows :-

1. NON-DESTRUCTIVE TESTING(NDT) 

Bangladesh Atomic Energy Commission has been 

providing NDT services to different industries and 

re~ated organizations of the country such as oi~ 

refinery, power stations., chemical and pharmaceutica~ 

industries, ferti~izer factories, etc. and to some 

private' firms. At present the services are limited to 

industri~ radiography and u~trasonic thickness gauging. 

It is p~anned to develop neutron radiography after the 

instal~ation of the research reactor at the AERE, Savaro 

A 3-week Training Course on NDT practices has been 

planned from 5 June, 1983 where the relevant industries 

in the country have been invited to participate. 

20 HYDROLOGY AND SEDIMENTOLOGY 

An IAEA expert visited Bangladesh for one month for 

organizing a programme on the study of sand and silt 



movement at Ch1ttagong and Cha~na harbours by radioactive 

tracer technique. A programme has been drawn-up for this 

study and the IAEA has been requested to provide 

necessary technica~ assistance under the 1984 programme. 

3. RADIATION STERILIZATION OF MEDICAL PRODUCTS 

Blu1g~adesh Atomic Energy Commission has been 

providing the services of steri~ization of medica~ 

supplies and fami~y p~anning kits with the help of the 

50,000 Curi.e gamma irradiator of the Institute of Food 

and Radiation Biology, AERE, SaYar. Research on 

microbiologica~ and physio-chemica~ aspects of radiation 

steri~ization of certain medical pr~ducts and 

phermaceuticals is also being carried out. Promotiona~ 

activities for motivation of the manufactures and users 

of medica~ products for the use of radiation steri~ization 

of medica~ products has been framed and submitted to the 

Government for approva~. A scheme for setting up of a 

commerci.a~ radiation sterilization plant in the near 

future has a~so been prepared. 

4. HEALTH RELATED ENVIRONMENTAL RESEARCH 

Bangladesh Atomic Energy Commission has been 

participating in the RCA project on hea~th related 

environmenta~ research since 1977. The Atomic Energy 

Centre, Dhaka has developed the re~evant methods using 

PIXE and XRF. In some cases, the non-nuclear method of 



Atomic Absorption Spectrophotometry (AAS) has been 

used for the confi.rmation of analytical data. The 

achievements to-date may be summarized as follows :-

- Systematic analytical procedures for trace 

element analysis in biological materials such as hair, 

blood, nail, serum, urine, plant materials, etc. and 

environmental samples like soil have been developed, 

using the method of PIXE. 

- Analytical methods(PIXE and XRF) for trace 

element analysis in Liquids including water and motor 

oil have been developed. 

- A method of internal beam PIXE for air-particulate 

analysis after size fractionation is now under developmento 

- PIXE and XRF data reduction is to be performed 

using minicomputers and for this purpose, a PDP-l1/04 

system has recently been installed for real time data 

analysis. 

Baseline data for trace element composition of 

blood, hair, nail, etc. for a population of 100 subjects 

have been reported and compiled. 

5. NUCLEAR INSTRUMENTS MAINTENANCE: 

A number of laboratories have been selected for 

pilot laboratory studies under this programme and 

notable achievements have been made in recording voltage, 



temparature and relative humidity, and installation 

drop out relays in some of the sophisticated medical 

equipment. For better power conditioning, dedi.cated 

power lines and earth lines are planned to be installed 

at the AEC, Dhaka and the Institute of Nuc~ear 

Agriculture, Mymensingh. The last research co-ordination 

meeting on this project was held in Dhaka from November 

29 to December J, 1982. 

The Electronics laboratory of the AEC, Dhaka is 

regularly conducting training seminar both for the 

ma:Lntenance peop.le and the instrument users' and 

operators. The programme of " Train the Trainers "under 

this project has been found to be frui.tful and we suggest 

that more such courses may be organized by the Agencyo 

6 0 DEVELOPMENT OF SEMI-DWARF MUTANTS FOR RICE 
IMPROVEMENT 

Some progress has already been made in the evaluation 

of semi-dwarf mutants in cross-breeding and providing 

alternate gene sources for semi-dwarfness with different 

plant architecture and in di,fferent genetic background. 

In this ~egard, agronomic evaluation, cytological and 

genetic studies and cross breeding stUdies have been 

performed in two mutants of IRS and 4 mutants of a local 

variety of rice" Nizersail ·'0 Some mutants were :found 

to be ear.lier maturing by 1 to J weeks compared to the 

mother vari.ety. 



7. IMPROVEMENT OF GRAIN LEGUME PRODUCTION: 

Research on the improvement of mungbean, b~ack 

gram and chick-pea has been continued at the Institute 

of Nuc~ear Agr~cu~ture with regard to yield, plant 

architecture, cooking quality, uniform maturity,nitrogen 

fixation, pest and disease resistance etc. In some cases, 

the stUdies have already- been continued to the M
J 

generation with positive results. 

8. IMPROVEMENT OF BUFFALO PRODUCTION: 

Studies on the nutritional requirements of Buffalo 

of Bangladesh are being continued at the University of 

Agriculture, MYmensingh. Commonly available feed stuffs 

with high protein diets including feeding of urea­

molasses were tried using isotopic tracer-technique. 

Various rumen functions were also examinedo Further 

experiments will be necessary to arrive at a conclusion 

on the nutritional requirements of buffalo calves under 

Bangladesh conditiono 

9. RADIATION PROCESSING: 

Following the UNDP Industrial Project, a research 

programme on Radiation Vulcanization of Rubber Latex has 

been taken up at the Institute of Nuclear SCience and 

Techno~ogy, AERE, SaYar. Some 12,000 seedlings of rubber 

plants have been planted in an area of 5 aeres of land 

at the AERE, Savar. The scientists of this project are 



expected to participate in the natura~ rubber 

vu~canization pi~ot p~ant at CAIR, Indonesia, under 

the RCA/UNDP project. During that participation the 

group p~ans to manufacture g~oves, ~atex thread, foam, 

rubberised coier, condoms, catheters, ba~oons, teats, 

soothers, bathing caps, footba~~ biadders, adhesives, 

carpet backings t castings etc. at a pi~ot p~ant sca~e 

and make the marketing stUdies in order to see the 

f.asibi~ity of making these industries in Bang~adesh. 

Some work on the radi.ation induced fibre-board 

p~astic composite formation has a~ready been carried 

out •. In order to make a high resistant durab~e insu~ting 

board it has been decided to incorporate partex and 

hardboard with various po.lymers through radiation 

chemica~ means. The effect of dose rate on the amount 

of po~ymethyl methacry~ate in hardboard and partex has 

been determined experimenta.l.ly. At 1 Mrad radiation dose 

the polymerisation was found to be 80~ complete. 

10. FOOD IRRADIATION: 

2 projects, name1y tt Pi10t Sca1e stUdies on the 

irradiation of Bangladesh onions", and" Time-temparature 

tolerance and packaging studies of irradiated dried fish' 

are being carried out at the Institute of Food and 

Radiation Biology under the RCA Programme. Irradiation 

of onions at pilot sca~e level under different storage 

conditions showed that complete inhibition of sprouting 
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by rad~ation is possible it' irradiated before the break of 

dormancy period. Late "irradi.ation, after break of 

dormancy perj.od, resulted:in physiological death of the 

primordial buds leaving a distinct discolouration. 

Loss of weight due to dehydration and rotting could be 

sign:i.ficantly reduced in irradiated onions at ambient 

temperature as compared to the control. Results of 

periodical determinations of weight loss, peeling loss, 

spoilage, sprouting, hardness, density, inner bud 

development, etc. indicated that onions irrad~ated and 
elevated 

spread in shelves of/platforms had better keeping 

qualities when compared with the corresponding control 

samples. Organoleptic evaluation and consumers accep-

tability test showed better quality of irradiated bulbs. 

Storage of irradiated on:i.ons below ambient 

temperature (55-60oF) and kept spread in shelve. or in 

netted bags could m:i.ni~:i.ze lossee in weight and rot. On 

the basis of results obtained,about 7 tons of freshly 

harvested oni.ons were procured from the growers "directly 

and irrad~ated within 2-3 wks. of harvest. Both 

irradiated and control onions have been stored in ambient 

condition and at cooler temp. at 150C in(a) net bags of 

20 kg each and(b) spread in bamboo wooden racks. In 

ambient conditions adequate ventillation and aeration 

arrangement have been made. Results so far obtained 



indicated a significant savings in tota~ 105s of weight 

and spoilage on irradiation and storage in specified 

conditions. 

It was established that irradiated dried fish(upto 

1.0 kGy) cou~d be stored at ambient temperature(30±2oC) 

in Bangladesh provided that the meisture content is 

below 15%. In search of a packaging materia~ avai~ab~e in 

Bangladesh to check re - infestation of the product, 

detailed ~sect penetration studies on gunny bags lined 

with polyethylene (GB) material, clear and white 

po~yvinylchloride materials (1.1 mm thick) (PVC & WPVC) , 

interwoven .polypropylene material lined with kraft paper 

tPPK), polypropylene materia~s (PP) etc. were made. With 

the exception of PP and VPVC all other packaging 

mate.rials were being punctured by the insects. Furt·her 

studies were conducted on PVC (white and clear), PPK and 

plywood boxes for semi-commercia~ storage of irradiated 

dried fish. With the exception of PPK, a~l packag~ng 

materia~s checked the re-infestation of insects. This 

experiment was partly conducted in the storage house of 

the traders. Similar results both in the laboratory and 

in the commercial storage were obtained. Two species of 

dried fishes were tried viz. mackerel and gonia (labeo 

sp.) in this experiment. The percentages of losses after 

9 months' storage were 47 and 29 in mackerel and gonia 

respectively. Organoleptic evaluation was a~so made o 



All the consumers liked the irradiated product and 

were willing to buy the irradiated dried fish if 

available in the market. The control sample was 

totally unacceptable and had to be discarded. 

Plywood boxes proved an alternate to carton boxes 

for export. 

Semi-commercial studies for storage and transporta­

tion are initiated in the current season. Carton boxes 

as desired by the exporters are used in addition to 

PVC materials. 





Regional Co-operation Agreement 

5th RCA ~orking Group Meeting, Dhaka, Bangladesh 

May 11-16, 198:3 

Country Statement by India 

The RCA is now in its second decade of an active life and . .it 

is a ple8our.a, for us to ba participating in the 5th \Working Group 

meeting, particularly in our neighbouring country, Bangladesh. 

It is. gratifying that many of the co-ordinated' research and 

technological activities under the RCA today have grown out of original 

proposals to which India was a party, but w.hich have since acquired a 

great deal of sophistication and have also become mare comprehensive. 

This shows that nuclear scientists· in various disciplines who are 

participating in the RCA CQ-~dinated Research Programmes ara alive to 

technological developments and are adapting them wi th discernment, 

discretion and circumspection. We shall substantiate this paint during 

this Working Grou p mea tinge 

In view of the Director General's statame'nts that the Member' 

States participating in RCA shou~d also contribute towards RCA 

programmes and because of our own viaw that RCA has had handsome 

successes to its credit during the first decade, India has offered to 

contribute an equivalsnt u. S. $ 50,000 annually in local a.arrency 

towards ",ell-defined RCA collaborative programmes in various branches 

of nucl~ar science and tachnology. lUe ar$ happy to report that during 

the financial year 1982-83, a start has been made in ,the· usa of these 

funds. No doubt, durirg the currant financial year, utilisation of 

these fu nds \ali11 be much higher. 

In the field of Industrial Application of Radioisotopes, 

India has been participating actively, besides attending a number of 

revia"" mea ting sand trai ning courses in areas as div ersa a~ NOT and 

Radiation Processing. Participants from the Hindustan Papar Corporation 

Limited attended a workshop on the use of nucleonic centrol systems'in 

the Paper I.$ldustry in Thailand, in April. At the Bakara Steal Plant 
:-;·1 

near Calcutta, a nucleonic thickness cci"otrol system for hot rolled stael 



is due to be commisaicnsd this month. Preparations are now underway 

for holding 2 training-cum-demonstration courses in India, one in 

tracer technology and one in at erilisation of medical supplies. 

We have participated effectively in many RCA programmes in 

the 8io-madical, rood and Agricultural fields. In th e programme on 

domestic buffalow improvement, two of our Agricultural Universities 

have undertaken atudia s, under a co-ordinated research programme, , 

related to the endocrinel aspects of the famala buffalo and hormonal 

levels in the male. A 6 week Workshop on Microprocessors as ~pplisd 

in Nuclear Instruments was conducted in Trombay in January-February, 

1983 ~ich was attended by 10 participants. 

In the field of medical and biological applications of 

nuclear techniques, Ind1a organised a well attended 2-Uleek Workshop 

on 99m-Tc generators at BARC, Bombay, during F'ebruary, 1983. Two 

Research Centres are already participating in the Co-ordinatad Research 

Programme on "Improvement of cancer therap y!' and a third centre will 

also be joining. We lIIould,.a~sQ be lIIilling to rtJ~ sp acialised cour ses 

as may be needed • 

. In general, training aspects are very important in our region 

in' relation to radiation therapy of cancer and nuclear medicine appli­

cations,. Such programmes if properly integrated into the co-ordinatad' 

research programme will be successful. Thus, topics like" "Aftar-loading 

techniques" in the treatment 'of cancer of the cervix and replacement of 

radium in the management of such carcinoma aI'S relevant. Similarly, in 

order to develop competence in the application of Radioimmunoassay 

techniques in diagnostic procedures in thyroid and parasitic diseases, 

training programmes should be undertaken. This also app liss to the 

training in the preparation, control and utilisation of radioimmunoassay 

kits. In fact,in India we regularly conduct 2 training courses avery 

year in April and October for medical and para-madical participants. 

Our count ry has a great interest in th e radiatia n pre servation 

of food and food products and has besn part1.cip ating in all RCA 

activities in this area. We Ii.lould like to make available our facilities, 
'~ 

",/ 
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experience and expertise in training in these areas. 

In the field of neutron scattering and allied t8ctani.ques, 

it is well known that RCA programmes have recorded major success and 

now there are a number of bilate ral exchanges which have resulted 

from this. I would like to mention our supply of a fully autamatad 

microprocessor controlled Universal Triple Axis Naut~on Spectrometer 

made in BARC to tOe Korea Advanced e:nergy Research Ins ti tut. in Seoul 

recently. In this context, \&Ia should like to mentj.an tha development 

of the use of minicomputers and microprcce asors in nuel ear techniques'. 

~hile \&Iholesald purchase and adoption of commercially available 

systems may appear simplar and quicker, we have pursued a differsAt 

philosophy. Just as nuclear science was used as a vehicle for 

accelerating the technological and indus tri al growth, we are nObl using 

the opportunity of introducing the advances in electronics to develop 

our own indigenous skills in generating both hardware and soft~are. 

Thus for a given nuclear technique or experiment, we define the basic 

operations, then appropriataly choose the hardware, architecture the 

system and suitably develop the software. Such systems .will not only 

be easier to mal.ntain and service, but ld.ll be a lot cheaper and also 

result in experience in soft~ars development. We have 'adopted this 

approach in the spectrometer cited above and many other systems designed 

in our nuclear energy programmes. It is in this spirit that we have 

proposed a RCA project at this meeting on the use of microprocessors in 

research raacto r utilisation. 

In India, in recant years, we have been paying attention to 

the development and use of charged particle accelerators. In isotope 

production, medical applications, in material testing and in basic 

research in the physical and chemical sciences, accelerators are a 

natural corollary to· nuclear raac to rs. A maj or programme in this area 

was the wholly indigenou s construction of a 60 MeV Variable Energy 

Cyclotron.in CalQJtta. This accelerator is now being used not only by 

scientists in our nuclear energy laboratories but by research groups 

from our universi ties also. Accle rat~ s of an advanced na ture and of 



other types like a pelletran and linear accelerators are part of our 

currant programmes. We would be willing to con.sider sharing our 

experience in this field with our RCA par.tners • 

. We hope tha t the d elice ratio ns of this Wor king Group I't ae ting 

will lead to furtharconaolidation of the work carried out under the 

RCA. 

/ 

.. 
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THE EMBASSY OF 

THE REPUBl.JC OF INDONESIA 

o Ace A 

5TH' REG ro.NAl CO(~OPERATIVE AGREEMENT" (RCA)" 'WORKING 

GROUP' MEETING I N"DHAKA (11' ~"16' 'MAY"1983) 

MR CHAIRMAN AND DISTINGUISHED DELEGATES, 

The Indonesian Institute of Atomic Energy could not send a 

delegation to the 5th RCA Working Group 'Heeting which is being 

held in Dhaka from 11 - 16 May 1983, and asked the Embassy of 

Indonesia in Dhaka to represent in this meeting. 

Upon instruction from Jakarta, I would. like to inform the 

distinguished delegation to this meeting, the activities which is 

so far has.been done by the Indonesian'Institute of Atomic Energy 

and the Indonesian position in the Regiona~ COi.~.o.p,erati.ve Agree­

ment which are as fo~lows : 

A. FOOD IRRADIATION : Indonesia will host a National Seminar on 

Food Irradiation in Jakarta from 6 - 8 June 1983. 

Five Speakers from abroad will attend the Seminar among others: 

(LOAHARANU, DIEHL, FARKAS, KAWABATA and SIVINSKI). 

In this Seminar Indonesia will propose the settirig-up of a liRe 

gional Agreement" to be implemented in this activi.ties among 

the participants, with the intension that the limited funds of 

the Institute of Atomic Energy Agency could be used only for 

meeting., expenses so tha t the comnunica tion bet~..,een the re­

searches from 'the participating countries are still continuing. 



THE EMBASSY OF 

THE REPUDLIC OF INDONESIA 

DACCA 

B. Acti vi ties of sterilisa't-io~ /radia tion in Indonesia started to be ... - - -- - -~ .. -"--
accepted by the people with the use of irradiator owned by the 

Indonesian Institute of Atomic Energy and in 1981 the Institute 

had radiated 12 tons, while in 1982 - 26 tons. 

c. Activities of Hydrology and Sedimentology, aput from the routine 

Sedimentology activities in various harbours and harbours which 

are being built and inspection of lakes/dams, activities of Gro­

und Water Hydrology by using of natural isotopes will be imple­
mented for the region of Jakarta, the capital of the Republic of . 

Indonesia. 

D. In the "Development of T'e - 99 m Generator 5" Indonesia has re­

ceived One Research Contract with the International Atomic Ener­

gy Agency. 

E.. In the activities of "Mutation Breeding" Indon-esia has been suc­

cessful in getting one Mutant/High Variety which was approved by 

the Department of Agriculture to be distributed to the people. 

This High Variety was given the name ATOMITA I, and could stand 

against GREEN and BROWN INSECTS of BIOTIPE I, could stand against 

DESEASE of LEAF BACTERIA; STRIPES LEAF BACTERIA, BLAST and the 

production is. quite high, the rice is tasty and it grows approxi­

mately 124 days. 

F. RADIOGRAPHY ACTIVITIES Indonesia proposed that IAEA could help 

Indonesia in conducting RADIOGRAPHY COURSES LEVEL III in 1984 in 

Jakarta with EXPERTS/TEACHERS and SYLLABUS in which the travel 

and perdiern expenses will be borne by IAEA. The courses expens­

es will be borne by Indonesia and type of course is local. 

G. In radiation processing activities, in which Indonesia will be­

come as "HOST INSTITUTE", the report of its sta..tus was submitted 

during the RCA TECHNICAL REVIEW ME~ING which was held in Jakar~ 
ta on 20 - 21 April 1983. 
DR .. MACHI (from IAEA, RCA Coordinator) knew already in details. 

'" 



THE EMBASSY OF 

THB REPUBLIC OF INDONESIA 

DACCA 

H. Indonesia will participate in the RCA activities in the field 

of "Medical Application and Basic ResearchLand Radiation Che­

mistry in the Field of Manpower Development". L A-c.rc.Uz..~. 

The activities of the use of isotop in the medical field has 

increased every year. In 1982 increased by 55% than the.pre­

vious year. Basic research by using Research Reactor for SPEC­

TROMETRY and WATER CHEMISTRY. 

THANK YOU. 



.. 
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Japan - Country Statement 

1. Since August, 1978, when the Regional Cooperation 

Agreement, drawn up and negotiated by the IAEA, was 

concluded, the Government of Japan has attached great 

interest in cooperative activities of the RCA and has 

contributed greatly in both the technical and financial 

aspects of those activities. 

It can be said that, the Government of Japan has made 

a positive contribution to expanding and accelerating the 

use of isotbpes and radiation technology by industries in 

RCA countries by ways of sending experts, holding workshops 

and se~inars, undertaking personnel training_ and. so forth 

as well as financial contribut-ion. 

2. These activities are based on the policy- of technical 

cooperation which aims at II human_ resources development" of 

member states of RCA, which_ we have repeatedly emphasized 

on may occasions such as the RCA General Conferences or 

Working Group meetings. 

3. The Government of Japan has been- participating in the 

Food Irradiation and RCA/UNDP Industrial Projects. 

In addition, we will make as much effort as possible 

to support the Project on Medical and Biological 

Applications of Nuclear Techni-ques, which is expected to 
~ 

start this year. 
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In this year, after this meeting, the Government of 

Japan will take necessary measures· to host. the following 

programs with the close cooperation and support of 

various organizations concerned in Japane 

(1) Study Meeting on Radiation Therapy and Related 

Subjects, Tokyo, 22 August - 22 September, 1983 

(2) The First RCA/UNDP Workshop on Nucleonic Control 

Systems for Steel Manufacture, Tokyo, October; 1983 

(3) On-the-Job~Training on Nuclear Instruments 

Maintenance, Tokyo, November - December, 1983 

The financial contribution in the fiscal year 1983 

by the Government of Japan to· the RCA projects. will be as 

follows.: 

(1) US $30,000 for the Project on Medical and 

Biological Applications of Nuclear Techniques 

(2) us $270,000 for RCA/UNDP Industrial Project 

.. 



COUNTRY STATEMENT 

REPUBLIC OF KOREA 

The Republic of Korea, as a Member of RCA, will participate and support 

invariably all the cooperative research projects, especially the RCA!UNDP 

Industrial Project. The Republic of Korea believes that the RCA is an important 

means of accomplishing intra-regional cooperation and technology transfer of 

peaceful uses of atomic energy. 

Regarding the RCA!UNDP Industrial Project, is is the honour and privilege 

of the Republic of Korea to support the training-demonstration workshop for 

radiation sterilization of medical products which is scheduled for two weeks 

during September and October of this year, both at the Bhabha Atomic Research 

Centre in India and the Korea Advanced Energy Research Institute of the Republic 

of Korea, respectively. My Government would ·like to reiterate the fact that 

the Co-60 irradiation facility with 100 kCi was installed at the Korea Advanced 

Energy Research Institute with the assistance of IAEA and UNDP back in' 1975 

and we would be very pleased if this facility could be utilized extenSively 

for the training-demonstration workshop. 

Regarding the new proposal on the medical and biological application 

of nuclear techniques, we want to express our welcome and willingness to 

take part in t~is project. We propose, however, the equal achievement with 

less funding by multiple centres which have already installed some of the 

facilities, instead of a single centre. 

Also regarding the new proposal on Phase II of the Food Irradiation project 

and the project on Technetium-99m generators and core management techniqeus 

in small research reactors, which aims to improve radioisotope production, my 

Government welcomes their adequacy to the regional members and is willing to 

participate. On the other hand, like with other projects, we have to consider 

the availability of the necessary funds for the implementation of the projects. 

It is also our wish to express our gratitude for the valuable contribution 

by the Indian Government for the research reactor utilization. My Government 

will be pleased to take part in the programme. 

My Government wishes to offer best wishes for the opening of a Permanent 

UNDP Project Office in Jakarta and the appointment of a new Project Director. 

Thank you. 



'-' 
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COUNTRY REPO RT 

MALAYS f,A, 

Malaysia has alw'ays' been acttve in the Regiona'l 

Cooperative Agreement (RCA)_ s;-nce the e&rly yea-rs of its 

inception and, th'roughout these past years, has conti"nl1ed to 
pa'rttctpate actively in and contrioute to almost every project 
in; ti atedunder the frameworR of RCA. Mal aysi'q has always 

cons;-dered the RCA programme as an tmpor-tant 'Jreans for the 
transfer of technology to the deve lopi ng countries and fully 
support the effo'rt at level commensurate wi'tfl the ava; lable 
res ources. 

Malaysia i.s now' under the l'4th Malaysian Plan', and 
as such, our national planning tn the utilization of nuclear 
technology for the current years has to be within the framework 
of mi ss; o n.-. O'rt en ted operat; on p'rogramrnes and comp l'ementary to 
na ti on a 1 deve 1 opmen t targe ts s etforth by the I, 4 th Ma 1 ays i an pl. an ~ . 

Tne Government of PJalaysi"a has formed a National 
Comm; ttee on RCA since the' 4th RCA meeti. ng in Kua 1 a Lumpur, 

1982. The format; on of the National Cornroi. ttee has proved to be 

successful i'n hastening the tmplementation of the RCA projects 
in Mal ays; a. Through thi.s comm; ttee broad objectives' of RCA 

have been secured, Cooperati'on from appropri. ate 1 oca 1 i nsti tutes , 
universities and private sectors both at project management and 

working levels have been achieved. 

A report on: the status of the various projects regarding 
th.e;·r progress from that reported at the 4th Wor-ki'ng Group Meeti ng 

in Kuala Lumpur in June 1982 follows, 



Ie RCA/UNO? Industrial Isotopes and Radiation TechnoTogy~· 

1. Industr; al Radi ation Processing 

i. Radi' ati'on Vul can; zation of Natura 1 Rubber' CN'RJ. Latex 

The Rubbe'r Research Institote of Malaysi'a (RRIMI is 
the National Coordinato1" for tnts project~ RRIl1wil1 
serve as the cen tel" for product eva 1 uation and tes't 
ma'rketi ng of the 'radi'ati'on yul can;'sed NR Latex in 

co 11 aborati"on wtth the 1'espectt-ve si'rotl ar organ i zati:ons' 

in Sri' Lanka ~ rndi'a and rndone,si'a~ 

Current Status of RRIM'Inyolvement 

The semi''''co.mmerci,al i'rradiatton plant tn Jakartq. is 
scheduled to oe co:mmi'ssioned in July 19B3~ Malaysi,a 

will be sendtng NR late-x to Indonesia fo-x- irradiation. 
The frradi ated 1 ate.x wi 11 tnen be tested at theRRIM 
from then onwards .. 

UNO? has forwarded a sum of US$46 ,519, 4Q, C~.M$.109 ~318 .. 49.l 

to RRIM in December ]9.82 for the purchase of the rNSTRON 

whi ch has been ordered thro,ugh Associ ated rnstrument 
Manufacture CML Sdn, Bhd., P. 0, Box 166, Kual a Lu mpur 
13-11.. The tnstrument is expected to be commi'ssi:oned at 

the 'RRr.r1 ?hysi'cal Testing Laboratory in June 1983, 

purcfias e -:req u;'s'; ti'ons for two tes ti'ng equi p:ments namely) 

Cal. two units of Wallace Multi-cell Ovens for 
age; ng tests, 

(p) one untt of a Hospi ta 1 Steam Autocl ave fO,r 

s te'r; 1 i zati on tes ts, 

have been fonva'rded to the Mini'stry of Science, Techno­
logy and the Env;ronmen-~ of Malaysta. The Ministry 

is now processing the o'rder. These equipments are 
expected. to be avai'lable for use by June 1983. 

It 
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Staff trai ni nsl fami 1 i ari s at; on 

From July 19B3 to December 1985, Ma 1 ay s i a wi 11 be sending 

staff to Indonesia for a total of 36 man-month CmJrn) as 
fol1ows:-

YeaT Duration· of'Tratnin~ Staff 

1983 July-Aug C2mJrnt RRIM 
Sept ... Dec C4mJrn} . RRrM 
July~Dec (6mJmL PUSPATI 

19.84 Jan~June (6m/ml .. RRIM 
July~Dec C6m/rnt PUS-PAT! 

19.85 Jan~J.lJne C6rn/mL RRIM 
July~Dec (6mlmL PUSPATI 

i i. Radiation Curing Surface: Coating of' Wood Products 

A survey· was made by' a team af fAEA'experts from October,~ 

to October 15,19.82 on the possibilities of radi'ation surface 
coating tech.no10gtes uS'ing low energy electron beqm mach;-ne 

tEBM). being appli ed ;-0 Mal aysia.. The team, consis-ti'ng of 4 
eJ<perts i nre 1 evan t fie'l ds of 'rad; a ti on . s·u rfa ce coating te chno­
logies' using EBN, was h.eaded by Dr~ Z .. Bartholome, Co'mrnissioner 
of Phi 1 i ppi ne AtoJOi-c Energy Commi ss i on ~ The other e.xperts were 
Mr, H. Kami'yama of Japan Atomic Energy Research Institute CJAERI)" 
Mr .. K, Mizusawa of N;ssh;-n High Voltage Company and Mr<t K~ 

Yoshizakt of Ntppon Electrocure Company~ The expert mission was 
part; c'ul arly i nteres ted, 

Cat to assess the readines's of major wood based compantes 
in Mal aysi a to accept radiation surface coat;-ng techno­
logies usi'ng lew energy electron beam machine C250 .. 350 keV)... 

~ 



(b1 to identify conditions for the introduction of 

this technology for commerci'al practi ce, 

Fi n di'ngs 

Sya-ri kat Jengka Sendiri &n Bhd •... .lSJSBL 1's consi, deri:ng to 

participate in the project~ How'ever, further technical studtes 
on the product; on, management and maintenance of the 'm&chine and 
the cost of p'roduct; on need to Be tnvesti gated and stud; ed' 
before any commttment ts made, Tne company- also hopes to hear 

further development from the misston and to follow the progress 
of the surface coating of wood products proj ect i'n otner RCA 

countrtes~ One of the SJS8 staff wi 11 be going to Jal<.arta in. 
Noventle"r-December lS83 on-the-job training an wood surface 

coating under UNDPJRCA S'UD Project Radi'ation Processing programme" 

itt. Radi'ati"on Crosslinking' of: Pb·ly.roer . 
Insu 1 ated' E 1 ectrl' ca 1" W-lre and;' Cab le. 

Un 1 ike the ft rst two proj ects ,menttoned above, thi s p-roj ect 

is still at the preltmtnar'/ stage~ Malaysia is how-ever actively 
participating in _manpower deve'lop.Tmnt, Plans are afoot to send 
supporting staff to work and trai"n in Jakarta as soon as the 

i. rrad; at;-on plant get underway" 

iv~ Radiat;on-Ster;-lization of-Medical Products 

Malaysia has indi cated her interest to parti ci"pate in this 

project, Mal aysi. a ts always ready to send personne." to attend 

all "relevant training courses in BARe; India and KAERr, 

Korea as programmed by fAEA for 19"8.3~19.85, 

2. Non-Destruct;-ve Testi 09 

The National Coordinator for ~is p"roject is Standa-rds and 
In dus tri al Research Ins ti tute 0 f Ma 1 ays' i a (S r RIM) ... 

.. 



A study on the current status of NDT in Ma1ays'ta has been 

carried out by SIRIM under the supervision of IAEA expert, 

Dr .. R. Emmer;-ch, for 3TOOnths i ~e. 18th March to 10th June 1982. 

SIRIM was agai'n visited by another IAEA Techni ca 1 expert for one 

week, 24th-2~th January 1983. The purpose of the visit was to 

obs'erve an d study' further deve'lopment of the NOT ,'programme conducted 
by SI RIM. 

SIRIM has received the fol1owtng i'nstraments from IAEA in • 
1982: 

1. Industri al . X ... Ray , 200RV; 5mA~ 

2. Beta-Back Scatter-,Counti ng Thi-ckness MeasU'rement~ 
3.. Boundary Zone ~·1onitor - Radtati'on Survey'~~ete'r, 

tn 1983, SI RIM wi 11 be vis i ted 5y another lAEA NOT e,xpert for 
2 .months, and a mob; le da,rk room wi 11 oe presented to SIRIM by 

IAEA. 

S I RI~ wi'11 further purchase the fo 110wi ng i nstrunents for 

1983: 

1. Magneti c pa'rti'cl e tester 
2.. Eddy cement crack detector' 

A course on NDT - Had; ography an-d Ul trasoni c, w-i 11 ,be 

organised by SIRIM in July 1983. 

Staff Tra; ni fig/Fami' 1 i a'ri s ati-on 

SIRIM will be sending personnel to attend all the NOT courses 
organised by IAEA in Singapore and Japan for the year 1983-1986. 

3. Nucl eoni' c Can tro 1 Sys,tem 

Mal aysia has indi cated her interest and full support for all 

the projects unde-r this programrns. rne projects are: 

1. Paper Industry 

2. Steel Industry 
3. Mineral Exploration, ,Mining and Processing. 



Plans have been prepared to send relevant people to attend 

,the var; ous trai'ni n9 wh; ch will be organ i s ed, as programmed, i n 
the \ p.roject Plan for Regi'on-al UNO? project for As,ta and the 

Paci' fi c CRCAl ~ Ap rt 1 1982. 

The followings are the tentative tratning schedules for 
19.83~1986, 

Pape'f' Industry- ~ The courses wtll be held in Siam Paper Mi 11s ~ 

Thai 1 and, for 3 weeks ana tn JAIF for 1 week~ 

19.83 

1984 
1985 

19.86 

Duratton:ofTtaining 

lm/m 
lmlm 

lmlm 
lmlm 

Sta'ff 

Pqper fndustry 

Paper !.ndustry 

Paper Indus try 

Paper Industry~ 

·Steel Industry.., The courses will be held in Bokaro Steel Mill, 

India for 3 weeks and in JAIF for 1 week. 

Year Duration of Training Staff 

1983 lm/m H I CO~1 

1984 lmjm HICO~1 

1985 lm/m HICOM 

1986 lm/m HICOM 

Mineral Exploration, ~1ining and Processing - Will oe held in 

AAEC for 4 weeks and PAEC for 1 week. 

Year Duration of Training Staff 

1983 2m/m Mine Research Ins t. 

1984 2mJm Mi'ne Research lnst. 

1985 2mJm , Mi'ne Research Tnst. 
1986 

• 

• 

'~ 

.. 
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4. Maintenance of Nuclear Instruments 

PUSPATT is the National Coordinator for this project. The 

project has been carrted out with satisfactory progress since 
Decembe'r 19.79., when it was i'nstituted .. 

The reports orr the progresS' of vari ous' acti"vi ttes are as 

follows: 

i .. Envi ronmenta 1 cond; ti cns study 

Continuous recording of temperature, humi, di'ty and incoming 
va 1 tage s upp ly ;. nl abora to'ri es' have Been carr-ted out, to 

ensure that the environmental conditions a're condusive for 

equ;pments.. Adv;ces and recommendations have been given 

to operatO'.rs and users on the proper environmental 
cond; ti ons. 

i i . Power condi ti on; ng 

50 units of Simple drop-out relay and surge suppressors 

were built and installed at the interpacing between 
electronic equipment and power supply. For sensitive 
equipment, voltage stabilizers"in conjunction with drop 
out relay were installed in 1982. 

Seyen C7} uni ts' of va ltage stabi 1 i zer were 'rece; ved from 

I AEA.. They a're: 

~ Three (3} units of Gould Constant Voltage 

Stabilizer GT 1000 . 

.;. Two (2). un; ts of Goul d Constant Vo 1 tage 

Stabilizer GT 650. 

- Tw'o C2} units of Phillops Line Conditi'oner. 

iii Co rrecti 'Ie Ma; n tenan ce 
PUSPATI has extended its services in the repair.off,aulty 

t 
equi pment to near-by i nst; tuti' ons. In 1982, servi ces 
have been given to Ma 1 ays ian Agri cu 1 tura 1 Research 

Development Institute (MARDI) and Universiti Teknologi 
.Ma 1 aysia (UTM). 
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iv. Technical Assistance 

v. 

An IAEA roving expert ~r. Peter Ambro was attached to 

PUSPATI from 12th March - 28th Apr; 1 1982 and agai n from 
7th Feb. - 27th March 1983. The purpose of his visi ts was 

to advise and assist in the formulation and implementation 

of maintenance plans. Multi-level of preventive maintenance 

and performance check-up (Level I) and overhaul (Level III) 

were discussed and would be implemented in stages. 

Trai ni ng Co urs e 
PUSPATI, with the cooperation of UTM, organised a course on 

maintenance and operation of nuclear electronic equipment 
for techn; ci ans . Th e co urs e was he 1 d a t the Phys i cs 
Department from April 12th to May 7th 1982. The main aim 

of the course was to provi de basi c knowledge on the main­

tenance of nuclear electronic equipment as well as knO\vledge· 
on detection, measurement and basi c radi ati on protecti on. 
Seventeen (17) part; cipants from research ins ti tuti ons and 

hospitals attended the course. Lectures were given by local 
lecturers. 

II. Regional Cooperative Project on the Use of Nuclear 
Techniques in Improving Domestic Buffalo ProdUction 
in Asia 

Universiti Pertanian t4alaysia (UPM) is the National Coordi­

nato'r for this project. 

The Faculty of Veterinary r1edicine and Animal Science of 

Universiti Pertanian t4a1aysi a has been carrying out investigation 
on the various aspects of reproduction of female and male and 
their abi lity to convert poor quality feed such as pressed fibre 
(a waste residue of the oil palm industry). 

• 

• 



The crossbreeding of the local swamp buffalo with imported 

milk breed of buffalo has shown the superior qualities of the 

milk breeds. Semen has been successfully frozen and swamp 

buffaloes are being artificially inseminated at predetermined 

times. For this purpose ,further studies are i ndi cated to 

improve the ferti 1 i ty to arti fi ci ali nsemi nati on. 

One of the major constraints in buffalo reproduction is the 

inability of the buffalo to calve at regular intervals between 

calvings. This is due to the failure of the female buffalo to 

resume her cycle following calving. Suckling plays an important 

role in inhibiting ovalution. Studies have shown that short­

tenn removal of the calf for two to three days is an effective. 

method of overcomi ng thi s prob lem but much more work is needed 

to improve the fertility of the buffalo where this technique is 

adopted. Nuclear techniques have shed much light on the endocri­

no10gy of rep"roducti on in the bu ffa To. 

Another area of research whi ch ;s in progress ;s to use 

waste residue such as palm pressed fibre for feed. The studies 

so far indicate that palm pressed fibre has a good potential as 

a source of feed for buffaloes. Buffaloes are able to maintain 

thei'r body wei ghts when fed sun-dri ed pa 1m pressed fibre only as 

the sole feed. Further studi es are in progress to improve the 

feeding value of palm-pressed fibre through the addltion of feed 

supplements, ensilaging with urea and by manipulation of rumen 

functi on. Nucl ear techni q ues are bei ng uti 1 is ed in thes e s tudi es. 

It is obvious that further research on reproduction and 

nutrition of the Malaysian buffalo is required. Additional 

s upPo'rt to conti nue these studi es waul d gi ve a sign; fi cant 

contribution to buffalo production in the Asean countries. 



III. Coordinated Research Programme on Isotope 
Application to Hydrology and Sedimentolo,gy 

PUSPATI is' the National Coordi'nator for thi s project. Other 

agenc;'es collaborating in this project a're the Drainage and Irri­

gation Department of Kelantan, the Geology Depa'rtnent of 

Un;versiti I(ebangsaan 'Malaysia CUKMI and the Geological Survey 
Department .. 

Theresea')'"ch group has carried out a consi deraol e amount of 

i nvesti'gati on to date.. The group /1'as conducted seye'ra 1 groun d­
water s,tudies in Lower Kelantan~ KedahlPer'lis and Sungai Lui" 
Selangor, IJsing nuclear techniques .. However, no firm conclusions 
can b-e drawn yet from the observation made and data collected .. 
Further stud; es are betng conducted.. The results O'r" the studtes 

conducted in 1919-19.82 and the future plan for 19.83 nave been 
discussed at the recent RCA Isotope Hydrology and Sedimentology 
2nd Review ~1eeti-ng lst .... 5th November 19,82 in Austral; a hosted oy 
AAEC .. 

Expert Servi ces (1982} 

Un der th;- s programme Ma 1 ays ; a has re ee; ved tw a e xp e rt 

s e'rv; ces : .. 

1. Mr. B.l. Campbell of AJlE.C (Australian Atomic Energy 
Commission} visited the S.ungai lui catchment area where 

a pilot project on Cs-137 techniques to sediment re­
distribution is ~aina studierl. The progress of the 
study was' discussed and the soil sampling technique 

was demonstrated. 

2. Dr. B. Payne of IAEA visited PUSPATI to discuss on 

the overall prograrrune of RCA ~ Isotope Hydrology and 
Sed;'mento logy Proj eet. 

• 



Trai ning 

Mr. Ros 1 an Md. Ali underwent trai n; ng in the tr;'ti urn and 

radiocarbon laboratories at AAEC under the supervision of Dr. Calf 

and Dr. P. Ai rey for about 4 months (June to Oct. 1982). 

Techn; ca 1 Ai d 

1. Under thi s prograrrme Mal ays i a wi 11 be gi ven triti urn 

enrichment facilities which are expected to arrive in 

Malaysi a early next year fo"r commissioning. 

2. In view of the increasing amount of work in isotope 

hydrology investigation and other related acitivities, 

Malaysia ;s planning to establish a low level laboratory 

at PUSPATr in the near future. In this respect, Malaysia 

iss eek; ng as s'; stan ce th ro ugh th e RCA programme ; n term 

of financial, technical training and the provision of 
C 14 faci 1; ti es. 

IV. .Regional Project on the Use of Induced Mutations 
for the Imp'rovernent' of' Grain Legume Product; on 

. 
There are two projects that are being carried out in Malaysia 

under this programme. Both proj ects are coordinated by Un; verst ti 

Kebangsaan Malaysia.(UKM). The projects are:-

1 • Improvement of soybean through induced mutati on - carr; ed 

out by UKM, UM, UPM, MARDI and RRIM. 

2. Improvement of ri ce through mutati on breed; ng - carr; ed out 

by UKM and tv'ARDI. 

Improvement of soybean through induced mutation 

The research group has carried out a considerable amount of 

work to date. The group has successfully developed a series of 

mutants (until M 7 and M 8 generations) from M 2 generation. The , 
group, eventually, will develop mutants of good agronomic properties 

) 



which are suitable for wet tropical countries. Further work is 
still being carried out at UKM, RRIM, and MARDI to test the 
quality of other mutants developed. The results of the work, which 
have been successfully conducted, were presented at the Third FAO/ 
IAEA Research Coordi nati on Meeti ng in Seoul, Korea, 4th - 8th 
October. 

Improvement of rice through mutation breeding 

The joint project undertaken (1978-1983) have produced encou­
raging results with regard to resistant rice mutants against 
blasts and brown plant hoppers. The resistance was recovered in 
the M 2 generati on and thei r phenotypes were confi rmed in the ,j 

later generation. Information obtained from this project can be 
use to evaluate semi-dwarf rice varieties and to conduct genetic 
studies on semi-dwarfism in rice (RCA project proposal for ~1alaysia 
1984) • 

Regional Cooperative Project on Food Irradiation 

The participating agencies" in this project are Universiti 
Kebangsaan Malaysia (UKM), Universiti Pertanian Malaysia (UPM) 
and the Malaysian Agricultural Research and Development Insti­
tute (~ARDI). 

Resea"rch on the effect of gamna ; rradi ati on on"b 1 ack pepper 
and white pepper was initially, started with the assistance of 
Universiti Kebangsaan Malaysia under project no. 44/78. It was 
later continued under the assistance of IAEA (Project no. 2938/JN). 
Recently, further assistance was granted by the IAEA under project 
no. 2938/JN/RI to conduct the following studies:-

(a)1 I Detenni nat; on of the effect of gamma i rradi at; on 
on the storage life of pepper. 

(b) Determination of the best patkaging material for 
the irradiated pepper. 

.. 
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tcl Transport study' by ship between Mqlay-sia and Japan~ 

The research group conducting this project consists of the 
fol1ow';ng membe·rs: ... 

4 sci enttfi'c and 1 econom;' c staff 

sci enti fi c staff 
scientific staff 

UKM 
UPM 
MARDr 

peppe'r sqrnples are provided oy the Pepper Markettng BOqrd of 

~1al-aysta while the packaging materials are p'rov;'ded By Vlesroale.x 
Plas~ttc Industry and Innovat;-ve Poly Sdn~ Bhd.. The Malaysian 
Internati anal Shipptng Corporati on has agreed to transport the 

samples from Malaysia to our counterpart in Japan~ 

Subsequent to recommendation bY' the Mtnistry- of Agri'culture that 
,more food i terns' be consi dered in the food i rradi qtian studi es, 

another research· group was formed on 11th August 1982: Tne ,group 

co~rtsi ng researchers from the Tun Ismai 1 Atomi c Research Centre 
(PUSPATI1., " ~n; vers; ti Pettan; an, , . Un; versiti Keba-ngsaan 'and 

the Rice Board of Malaysia will conducted feasiBility studies on the 

use of gamma i rradi at;.on on our 1 oca 1 paddy and ri ce. Among the 
,obj ectives of the project are: .. 

Cat to increase the storag'.e life of Doth paddy and ri ce 
without affecting the wholesomeness of the commodity, 

(b) to determine the optimum dose for delay in ripening 

of paddy espec;'al1y those harvested during off-season. 

eel to determine the best p'ackagingmaterial for the above 
process, 

"-
VI. Health Related Environmental Research 

The national coordi'nator for this project ;s 

Kebangsaan . Malaysi'a (UKM1. 

Uni yersi ti 



An inter-laboratory comparison study of a number of reference 

materials was initiated in 1982, to determine various elements in 

5 geological and biological unknown samples supplied by IAEA. 

Emphasis was given to the follwoing elements; Arseni c (As}, Cadmi urn 

" (Cd), fv4ercury (Hg) and Antimony (Sb). 

23 elements h ave been detected and ana 1 ised in the s amp 1 es 

us i ng Nucl ear Acti vati on Ana lys is (NAA). Mercury (Hg) coul d not be 

determi ned us"i ng NAA due to long i rradi at; on time (40 hours) whi ch 

cannot be accomodated by PUSPATI at this time. Howeve"r, comparing 

the results of the other elements with the standard samples of IAEA, 

the NAA technique can be considered to give satisfactory results. 

The research group at Universiti Keban~saan has successfully 

established a system called I Garrma Spectroscopic Detectorl. The 

system consists of HP Ge detector, r~u1t;channel detector CANBERRA 

SERIES 85 and OCl;~(' accessories such as Teletype 45 printer, Plotter 

HP 7470A and CANBERPA casette. The whole system costs M$120,OOO.OO 

and it was fi"nanced by Research and Development Division of Universiti 

Kebangsaan Ma 1 aysi a. 

l~; th this system, the group has started research on deter­

mination of trace-elements in human hair. Various samples have been 

collected within the state of Selangor. Emphasis is given to the 

trace-e 1 ements such as As," Cd, Sb and Hg even though elements such as 

Bromice (Br), Potasstum (K) and Tungsten (W) are found present. 

The IAEA contract to the value of US$9,OOO will terminate" 

on May 31st. 1983. Further research however will be continued and 
will be fully financed by the research grant of Universiti Kebangsaan 

Malaysia. 
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Country Statement on RCA - Pakistan 

Pakistan continues to Cooperate actively in several 

Projec~s under RCA Programme. Some of these projects are: 

1. Neutron Sca~tering Research: 
(Research Reactor U~ilization) 

Pakistan entered into ~his RvA Research vontract in 

1960 tor one year contract. ·.J.:he work on sl:udy of Te:.A.ture of 

metals by lieutroll Diffraction was i.UJ.deJ;·\- aken. Experiments 

were done on cold rolled Alumnium and the Texture observed 

was in agreement with previous workers. This was done do cali­

brate our neutron spectrometer with that of Seibers-dort 

where earlier experiments had been done by Prof. Eder. 

In the extended period 1981-1983 the te~ture investi-· 

gations on cold rolled Copper and single crystal copper were 

undertaken. The later type of copper was investigated to see· 

the history dependence of the material on its Texture. This 

is not understood well so far. An. other area of interest· 

and of practical importance is the texture related to the 

strength of material. It is. theught that the study of tex­

ture could give useful information on the strength of the 

material, so important in our daily use of metallic sheets. 

The results are intended tor publication in I~aterial Science 

Letters" (Holland). 
t 

The Second Project under the RCA Contract was the 

study ot super conducting alloys using neutron scattering. 



FS:28io•8 alloy was made in the laboratory and neutron 

diffraction o~ the ingot made did not show any diffraction 

pattern. The reasons why did this material not give the 

diffraction pattern are being investigated. 

The third and final year of extension has just ended 

and if the RCA Programme of Research Reactor utilization 

is extended, further cont~acts would be applied for. The work 

on Texture, super-conducting alloys and on Delye-waller 

Factor of materials using Neutron Diffraction method would 

be continued. 

2. Health Related Environment Research 

Under an -·:RCA Agreement work has been done in Pakistan 

on problems of trace elements in food usi.c.g the neutron. acti­

vation method. In particular many types of trace elements 

like As,Cd,Sn, Se etc have been investigated in vari.ous t:r.pes ~ 

of Cig~rettes in use in Pakistan. Studies of these toxic 

e~ements have been made in the wrapping paper for Cigarettes. 

Similarly study of trace elements of toxic of elements 1), 

have also been made in various brands of tea being used in 

Pakistan. 

An other type of work concerns the investigation of 

trace element Zn in Human hair. HaSr from female, male and 

persons from different social levels were investigated. These 
; 

• 
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Current Interest: 

In particular at present Pakistan is keen to get help 

from RCA in the project on Commercial irradiator of about 

;00 Kilo Curie and for setting up an NDT Centre. In both these 

areas Pakistan has been worki~g for the past several years 

and would therefore like ~o advance these activities under 

RCA. programme. 

Relating to the former, Pakistan has experience in Poly­

merisation of materials, sterilization of medical products 

like Catguts and Surgical Gloves. While regarding the later, 

Pakistan has already experience in X-Ray and gamma-radiography 

and Ultrasonic testing. Some preliminar7 studies on Neutron 

Radiography using the 5 MW Swinming Pool Reactor beam. have 

~l.ready been made. In N.D.T. Techniques Pakistan has been 

arranging annual short courses for" Technicians/Engineers from 

various local industries and as well as for persons from some 

other countries. Based all. this experience and the fact that 

RCA activities are becoming widely known to Pakistan, it is 

hoped that RCA would extend its aid to these projects. 

Pakistan would also be interested to host certain mee­

tings/workshops relevant to its programme trom time to time 

and RCA would be requested accordingly at the appropriate time. 

Pakistan would be intereste~to consider hosting the 

7th working Group Meeting if RUA would indicate interest in j 

it. 



investigations have yielded useful information regarding 

health Uare. Some ot the results have already been publi­

shed. 

Other Contracts: 

Very briefly Pakistan has been involved very actively 

in otuer contracts for example in (i) Microwave induced hyper­

thermia as a sensitizer o~ radiotheraphy in head and neck 

tumour", (ii) on Semi-dwarf mutants tor Rice - improvement, 

(iii) Hadiation technolog~ and Maintenance or Nuclear instru­

~ents. In addition Pakistan is Cooperating in the Proje~t 

anuRadioi·sotope applications in Industry and Radiation Tech­

nology. 

Trainees from Pakistan have participated in th~ NDT and 

Nuclear Control instrumentation WorkShol'S held in various 

l"'iember Sta"t;es ot RliA. 

In other projects ot lfood irradiation, .Nuclear S-cerili­

zatiun of nedical Products (Pakistan has a long history of 

prouucing and exporting of medical instruments), Isotopes in 

Hydrology, ~Jood surface treatments by radiation, Nuclear 

I1edicille, Radioisotope Applications in. agricul ture in general 

etc Pakistan would be keenly interested as and wnen RCl pro-
~ 

gramme- is coming to be known more und m.ore to the relevant 

researchers in th~ field. 

( 


