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ABSTRACT
Radioisotopes and Radiation are being widely used in the fields of agriculture,

medicine, industry for the benefit of people throughout the world. At the same time the
use of radiation sources can do harm to man and environment. In order to ensure the
safety against radiation hazards and safe use of radiation, proper education, training,
knowledge and awareness are essential. Like other countries Bangladesh is trying to
achieve economic development through application of isotopes and radiation technology
in agriculture, food, industry, power, health or medicine. Basic education about radiation
is incorporated in the school curriculum. Courses on radiation are also given in college
and university education. Research organizations, universities carry out research and
development works on different disciplines using radiation and radioisotopes. Seminars,
workshops, conferences, trainings on isotopes and radiation are also being organized. In
1993 Government of Bangladesh passed the Nuclear Safety and Radiation Control Act-
1993 for safe use of radiation. The present paper will cover the radiation education,
research & development works on radiation, applications of radiation in agriculture,
medicine and industry, personal safety and radiation protection against radiation hazard
and rules & regulations of the nuclear safety and radiation control act practised in
Bangladesh.

1. INTRODUCTION
Basic Radiation Education is started in high school level. Then more detailed

radiation education is given in college and university levels. The course curriculum
contains the topics like types, natures and sources of radiation, its properties and
characteristics, its uses and benefits, its dangers and safety. Universities and research
organizations carry out research and development works for peaceful uses of atomic
energy in the fields of agriculture, medicine and industry for socio-economic
development of the country. Personal safety and radiation protection is effectively
ensured through the practice of Nuclear Safety and Radiation Control Act now in force
in the country. Regularly organized seminars, symposium, workshops, conferences dnd
training courses help to give proper education for the radiation workers to protect man
and environment against the danger of ionizing radiation. The present paper will highlight
the radiation education in Bangladesh.

2. RADIATION EDUCATION IN EDUCATION INSTITUTES

2.1 Educational curriculum concerning radiation in High Schools
The school students spend ten years to have Secondary School Certificate (SSC).

In the last two years of their high school education in science group they are taught very
basic radiation education e.g., X-rays, production of X-rays, uses and properties of X-
rays, radioactivity, nature of radioactive rays, characteristics of radioactivity, properties of
alpha, beta and gamma-rays, half life of radioactive elements, units of radioactivity,
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danger of radioactivity, nuclear energy, merits and demerits of nuclear energy. Students
do not have any practical demonstration to handle the radioactive sources and X-rays at
this level.

2.2. Educational curriculum concerning radiation in Colleges
After successful completion of SSC examination the students get admitted in two

years education in the college level to have Higher Secondary Certificates (HSC). The
course curriculum of the radiation education in science group covers cathode rays and
its properties, X-rays, production of X-rays, its properties and different uses in the
laboratory, medicine, industry, commerce, agriculture, detective departments, kinds of X-
rays, unit of X-rays, radioactivity, characteristics of radioactivity, radioactive rays - alpha,
beta and gamma rays, properties of radioactive rays, kinds of radioactivity - natural
radioactivity and artificial radioactivity, units of radioactivity, radioactive decay laws,
half life, mean life or average life, uses of radioactivity - medicine, agriculture, industry,
some important terms - Isotopes, isobars, isotones, radioisotopes, uses of radioisotopes,
cosmic rays, properties and kinds of cosmic rays, atomic models, structures of atoms and
nucleus. No practical demonstration is conducted at this level also.

2.3 Education curriculum concerning radiation in University
The general universities provide four years of study - three years in

undergraduate level (Honours) and one year in post-graduate level (M.Sc.) in the science
faculty. The technical universities/institutes also offer four years of study to have B.Sc.
(Engg.) degree but medical colleges have five years of study to have MBBS degree. The
course curriculum of technical universities and institutes does not contain much about the
radiation education. Some basic knowledge about radiation is given. Radiology is taught
in the medical colleges for awarding degree of MBBS in radiology. But in general
universities a broad range of radiation education is taught both in undergraduate and
post-graduate levels in the Faculty of Physical Sciences. Major topics in the course
curriculum are as follows:

Atomic physics: quantum nature of radiation, photoelectric effects, compton effects,
electron diffraction, Rutherford scattering, electron spin, production of X-rays, X-ray
scattering.

Nuclear physics: basic properties of nuclei, radioactivity, alpha emission, gamma
radiation, beta decay, interaction of radiation with matter, nuclear models, nuclear
reactions, nuclear reactors, nuclear fissions, nuclear fusions, accelerators.

Radiological physics: units and measurements, biological effects of ionizing radiations,
external and internal effects, low-level radiation effects, radiation protection guide and
shielding, radiation detection.

Medical physics: Imaging technique - gamma camera, CAT scanner,
radiopharmaceuticals radiotherapy, radiation protection, radiation dosimetry.

Nuclear and Radiochemistry: basic concepts of nuclear and radiochemistry and radiation
chemistry, the atomic nucleus and its properties, radioactivity and radioactive decay
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laws, nuclear reactions and fission, interaction of radiation with matter and detection of
nuclear radiation, nuclear reactors, cyclotron, Van de Graaff accelerators, production
and uses of radioisotopes, nuclear, nuclear related and radiochemical methods of analysis
and their application, nuclear power and safety.

Students at university level carry out practical experiments and research works on
some selected topics of radiation. After awarding M.Sc. degrees, students may get
admitted to M.Phil and Ph.D. degrees in local universities. Courses in Health Physics,
Medical Physics and Radiation Protection cover the following topics:

Nuclear physics, nuclear reactors, nuclear models, physics of radiology, health physics,
radiation biophysics, physics of radiotherapy, medical physics, reactor physics, radiation
protection.

Universities in close collaboration with the research organizations carry out also research
works on medical physics, nuclear physics, reactor physics and other related subjects for
higher studies leading to M.Phil and Ph.D.

Radiation education background from High School to University levels has so far
been described. Now the research and development works and applications of radiation
technology and radioisotopes carried out in different research organizations are described
below:

3. RESEARCH & DEVELOPMENT WORKS AND APPLICATIONS

3.1 Bangladesh Atomic Energy Commission
Since its formation, Bangladesh Atomic Energy Commission (BAEC) is playing a

pioneering role in the country's nuclear research programme. BAEC has undertaken
research and development programme in the peaceful use of atomic energy in its various
establishments to develop indigenous expertise and thus achieve the cherished goal of
self-reliance through national efforts and international cooperation. Its primary objectives
Are:

Promotion of peaceful uses of atomic energy in agriculture, medicine and
industry;
Development of related technology like electronics, computer, materials science,
etc.
Planning, Implementation and Operation of nuclear power plants.
Services in the sterilization of medical products, food preservation, non-
destructive testing, elemental analysis, hydrology, etc.

3.1.1 Its major nuclear facilities are:
3 MW TRIGA MARK-H Research Reactor
3 MeV Van de Graaff Accelerator
14 MeV Neutron Generator
50,000 Curies Co60 Gamma Source
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3.1.2 Major areas of activities in nuclear field

3.1.2.1 Physical Sciences
Analytical methods such as Proton Induced X-ray Emission (PIXE),
Proton Induced Gamma Emission (PIGE), X-ray Fluorescence (XRF),
Neutron Activation Analysis (NAA), Atomic Absorption Spectrometry,
Gas Chromatography, Polarographic techniques have been developed.
Some of these methods are being used in analytical services and research.
Trace element analysis of various samples including water, air, human
hair, nail, body tissues & fluids, pulses, tobacco, food staffs is also
carried out.
Radiation vulcanization of natural rubber - latex
Nucleonic Control System for paper, steel industries
Non-Destructive Testing (X-ray radiography, gamma radiography,
neutron radiograph), necessary services are rendered to the industries.
Isotopes in industry and hydrology
Application of tracer technique has been made in studying different
problems in hydrology like aquifer condition related to exploration of
ground water, sand and silt movement etc.
Tracer techniques are also being used for calibration of flow rate
measurement, distillation column scanning at Petrochemical Industries,
RTD measurement in different industries like fertilizer, cement, paper,
chemical etc, measurement of levels and interfaces in different vessels.

3.1.2.2 Biological Sciences
Agrochemical research.
Analytical laboratory infrastructure based on nuclear and related conventional
instrumental techniques has been developed and provides necessary analytical
services for analysis of pesticide residue in food and environmental samples.
Food preservation and medical product sterilization.
BAEC has made laudable achievement in Using nuclear radiation for food
preservation, pest control and medical product sterilization. Experiments are also
being carried out for genetic improvement of microbes and higher plants that are
of economic importance. BAEC and BEXIMCO jointly installed a "Gamma
Tech" commercial plant in 1993 with 1,30,000 Curies Co60 Gamma Source.
Tissue Banking:
Radiation sterilization of tissue grafts for use in rehabilitative surgery.
Nuclear Medicine
BAEC is rendering valuable services to the country's population through its
nuclear medicine centres. There are at present 14 Nuclear Medicine Centres
situated all over the country. Radioisotopes are used for diagnosis and curative
purposes. The investigations include diagnostics and treatment of thyroid gland
diseases, scanning of brain, liver, kidney, bone etc., identification of diseases of
liver and skin due to malnutrition and localization of tumour in various parts of
the body. With the establishment of 3MW TRIGA MARK-II research reactor,
some radioisotopes like technetium-99m, iodine-131, fluorine - 18 are produced
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and are used in the nuclear medicine centres. Some essential radioisotopes are
imported from abroad.

3.2 Bangladesh Institute of Nuclear Agriculture
Better mutant varieties of rice, jute, pulses and some other crops have been

evolved using nuclear radiation at the Bangladesh Institute of Nuclear Agriculture
(BINA). Optimum use of different fertilizers in different types of soil and radiation
sterilization of insects have been studied. BINA is the only organization which is doing
research works on agriculture using nuclear techniques.

4. NUCLEAR SAFETY AND RADIATION CONTROL
Nuclear Safety and Radiation Control (NSRC) Act 1993 was passed by the

Government of Bangladesh. Bangladesh Atomic Energy Commission has been entrusted
and empowered for implementation and enforcement of the Act. The NSRC Division of
BAEC has been empowered with the following duties and responsibilities:

Development and strengthening of necessary Nuclear Safety and
Radiation Control Infrastructure in the country through the successful
implementation and enforcement of Nuclear Safety and Radiation Control
Act, 1993.
Planning, motivation, coordination, direction and control of all R&D and
routine activities pertaining to Health Physics and Radiation Protection in
the country in order to save life, health, property and environment from
the undue risks and deleterious effects of ionizing radiation.
Preparation/adoption of necessary rules/regulations, standards, codes,
guides etc. of various practices involving nuclear and radiation technology
in the country.
Advisory and coordination activities and identifying the problems relating
to nuclear safety and radiation control particularly in BAEC and also in
other establishments/organizations in the country.
Supervision of overall activities of various Health Physics Laboratories of
BAEC including Radioactivity Testing Laboratory at Chittagong.
Issuance of NOC/Permits for import of radioactive sources/materials in
the country.
Liaison with the Ministry of Science and Technology as well as different
national and international bodies on the matters of nuclear safety and
radiation control.
Research and development activities aiming at strengthening nuclear
safety and radiation control activities including safe radioactive waste
management.
Organizing/conducting training courses and seminars on different aspects
of nuclear safety and radiation control.

Nuclear Safety and Radiation Control Regulations and Rules have already been
prepared and passed by the Government and are being practised in the country. In
addition to NSRC Division there are three backup laboratories in BAEC. These are (a)
Health Physics and Radiation Monitoring Laboratory, (b) Radiation Control and Waste
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Management Laboratory, (c) Radiation Testing Laboratory. A salient features of the
activities are summarized below:

i) For peaceful application of ionizing radiation in industry, medicine and
research, the NSRC Division is being issued NOC/permit for import of
radiation sources and materials to different industries & organizations.

ii) Radiation protection services are being offered.
iii) Under the general supervision and guidance of NSRC Division

radioactivity level of imported and locally produced (for exports) milk,
milk powder and other food materials are being tested at different
laboratories of BAEC to determine the maximum acceptable level of
radioactivity as per Government directions.

iv) Regulation supervision of the safety and radiation protection activities of
the TRIGA MARK-E Research Reactor.

v) In collaboration with NSRC Division, the Secondary Standard Dosimetry
Laboratory (SSDL) and Health Physics & Radiation Monitoring
Laboratory of BAEC standardize and calibrate radiation measuring
equipment/instrument and X-ray machines of different Government and
private hospitals and clinics in the country and also make inventories of
radioactive materials and X-ray machines.

vi) hi addition to the above activities this Division also reviews and examines
the radiation protection programme, area and environmental monitoring
activities, emergency preparedness plan and suggests certain
recommendations to the concerned authority.

vii) The NSRC Division organizes training courses on Nuclear Safety and
Radiation Protection to make awareness among the radiation workers and
public for safe use of the radiation sources.

ix) Measurement of radioactivity in environmental samples.
x) Personnel Radiation Monitoring services in the country.
xi) Radiation Survey and Dosimetry in Hospital.
xii) Inspection services for radiation protection.
xiii) Management and disposal of radioactive waste.
xiv) Calibration of deep therapy and teletherapy units.
xv) IAEA/RCA Personnel Dosimetry Intercomparison.
xvi) Education

BAEC conducts and offers lectures and demonstrations in Radiological
Physics and Radiation Protection in Part-I Post-graduate Medical courses
for DMRD, DMRT of Medical Colleges and FCPS (Radiology) and
FCPS (Radiotherapy) of Bangladesh College of Physicians and Surgeons
(FCPS). Post-graduate students of universities carry out their research
works leading to M.Phil and Ph.D on Health Physics, Medical Physics
and Radiation Protection.

5. INTERNATIONAL COLLABORATION
Bangladesh has active collaboration with
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i) UNDP/IAEA/RCA Regional Project on the use of Isotopes and Radiation
to Strengthen Technology and Support Environmentally Sustainable
Development.

ii) IAEA Technical Cooperation Project.

Under these two international collaborations, Bangladesh receives equipment, experts
and trainings.

6. CONCLUSION
Through proper radiation education and training and regularly organized

seminars, conferences people are becoming more awared about the benefits of radiation
and its uses in agriculture, medicine and industry for socio-economic development of the
country. People specialty the radiation workers are very much careful and conscious
about the safe handling and use of radiation sources to protect man and environment.
Nuclear Safety and Radiation Control authority is enforcing the rules & regulations in
the country effectively and efficiently.
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