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Radiation pro-
cessing is used
in a vast array
of beneficial
applications.
All Gamma, E
beam and X ray
technologies or
one of either
method can be
used in these
applications
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R adiation processing is the intentional exposure of products or mate-
rials to ionizing radiation for beneficial purposes. lonizing radiation can
modify physical, chemical and biological properties of the irradiated
products or materials. The uses and applications deliver significant social,
economic and environmental benefits worldwide by keeping us safe and
healthy, supporting our economies and helping to protect the global envi-
ronment. Research on radiation processing leads to develop applications

that will provide more benefits for future generations.

Radiation processing is used in a vast array of beneficial applications. All
Gamma, E beam and X ray technologies or one of either method can be
used in these applications. The success of industrial level radiation pro-
cessing and increased public acceptance is largely due to the advantages it

inherits including;

e Non use of chemicals in the process
e Desired chemical changes are induced at room temperatures
o Much purer product is obtained as chemical catalysts, initiators etc.

are not required. Hence environment-friendly

4R 2024 20
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o Larger throughputs at

o Ability to hook up to the industry for exiging on-line processing

.~

energy efficient process S

\\‘

A short description on a very few applications' of radiation processing is going to be delivere
this article.

ff type irradiation with mac}\iﬁe sources of X ray and E beam
: .

A —-— -

LARGE SCALE COMMERCIAL USES IN SRILANKA - —

Sterilization of medical products laboratory con

Sterilization of medical products 1 ective and well-esta due to its

various advantages over chemi ssing. [tems sterilize usin

Medical devices (surgical gloves, surgical aprons, gauze and cotton swabs, nasal & throat

swabs, eye pads, cord clamps, scalpels, surgical blades, sutures, surgical coveralls, surgical
gowns, drapers, caps, syringes, spinal needles and syringes, catheters, IV sets, bandages, plas-
ters, dressings, urine bags, urine collection bottles and blood collection tubes)

o Surgical implants

o Pharmaceuticals, Ayurvedic/cosmetic raw materials

e Laboratory Supplies (Petri Dishes, Culture media, packaging etc.)

Sri Lanka Gamma Centre (SLGC) is providing the medical products sterilization service in the
country over 10 years and surgical glove importation for the government hospitals was totally

stopped and it has saved considerable foreign exchange in the country.

B&O% WEosw 4R 2024
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TREATED BY
IRRADIATION

Photo Credit : symecengineers.com

Food Irradiation

Irradiation is one of the food preservation technologies that can main-

tain food quality and address food safety and security problems without
significantly affecting the food’s sensory or nutritional attributes. Hygien-
ic applications of irradiation, such as the reduction of the microbial load
in spices, herbs and teas, dehydrated vegetables & fruits or the inactiva-
tion of pathogens in products of animal origin are the most common ap-
plications of food irradiation. This is a world recognized and applied
technology for food preservation and accepted by WHO, FAO, TAEA.
Sri Lanka Gamma Centre (SLGC) is facilitated for food irradiation to
overcome food quality issues, especially for the supplies for the export

market.

POLYMER MODIFICATION

Irradiation technology can be used to modify/improve polymers by varie-
ty of reactions including crosslinking, polymerization, grafting or degra-
dation that will result in changes in the characteristics and performance of
polymers (eg: more resistant to high temperatures, wear and chemicals) in

environment-friendly and economically beneficial ways.

B&Ox mEos U 2024 22
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This is one of the largest applications in the world of irradiation and modified polymers are used in

a wider range of high-performance products and materials such as;

« insulation for wires and cables used in the automotive, rail or aerospace industry

pipes and tubing used in water and gas supply
foams, heat-shrinkable films or tubes, molded parts and composite materials used in construc-
tion and in many other industries.

automobile radial tires

Processing of natural polymers for various applications

Polysaccharide—based natural polymers and waste agricultural products treated with high radiation
doses can play a significant role in agriculture, healthcare and environmental applications. These
having the properties like, non-toxicity, biocompatibility and biodegradability. Among the various
methods of such developments, the radiation technique proved to have many advantages, as it is a
simple, efficient, clean and environment-friendly process. Synthetic or natural based polymers can
be used in these applications, however using natural polymers are the tremendous and popular. The
commonly used natural polymers in these applications are chitosan, alginate, carrageenan, CMC,

etc.

Photo Credit : kikgel.com
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with Carrageenan without Carageenan

[
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Hydrogel wound dressing

Hydrogels produced by radiation technology have a number of biomedical applications, such as
wound care products, dental and ophthalmic materials, drug delivery systems, elements of im-
plants, constituents of hybrid type organs, as well as stimuli-sensitive systems. Among these hy-
drogels wound dressings are much prominent. These are used for the treatment of burns, blisters,
fissures, herpes, and several other skin conditions. These hydrogels wound dressings are having
properties like; strong enough and does not give any pain when exchanging the dressing; it absorbs
effectively the body fluids and prevents their loss, prevents contamination of the wound by micro-
organisms from outside; enables oxygen penetration; it adheres well to the wound; it is non anti-
genic, biocompatibility to the skin and blood; it is easy to sterilize; has good transparency.
AQUAGEL in Europe, INDOGEL in Indonesia are example of hydrogels produced by radiation

techniques.

Super water absorbents
Super water absorbents (SWA) are hydrogels that can absorb water in hundred times the swelling
and retain water in soils and are mainly applicable in increasing the available water supply in the
soil, especially in dry areas solving the water deficiency problem in agriculture development. Also,
these are considered as artificial humus. Introducing SWA to soils reduces the evapotranspiration
rate of the plants which in turn results a significantly higher growth rate in plants and also the re-
duction of water consumption in agriculture, minimize the death rate of plants, improve fertilizer
retention in the soil can be observed. SWA can be synthesized by radiation processing of polysac-
charides and their derivatives. Many successful stories are available in the world including the

countries Indonesia, Malaysia, Thailand, etc

BEO% WRosw 4R 2024 24
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Plant growth promotors
Radiation degraded polysaccharides were found to have several novel properties that can be useful
in agriculture. Application of these oligomers on plants induce various biological and physiological
activities including promotion of plant growth (seed germination, shoot elongation, root growth,
flower production) antimicrobial activity, coagulation activity, phytoalexin induction, etc. Many
inventions have been carried out in the world and studied for the growth promotion of many crop
varieties and available in commercially. One of the most recent successful stories was the produc-
tion of carrageenan-based promotor in Philippines (PNRI) specially for increases typhoon re-

sistance of rice.

PRESERVATION OF CULTURAL HERITAGE

Cultural heritage preservation using radiation techniques has specific advantages over classical
procedures due to its harmlessness, effectiveness and the reliability of the treatment. Artefacts
(wooden objects, parchments, books, textiles and leather artefacts, etc) attacked from insects, fungi
and bacteria while stored in religious buildings, museums and archives can be treated, consolidate

with irradiation techniques without affecting to the material, paints, pigments and varnishes.

ENVIRONMENTAL APPLICATIONS

Radiation technology is widely used for the protection of the environment by mitigating the envi-
ronmental pollution issues and extensively studied for cleaning, waste water, water, flue gases, and

sewage sludge to meet the need of sustainable development.

B8O R 4R 2024 25
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- Nuclear Technology has a wide range of applications in many fields that can make a
significant contribution to the development of medical, agricultural, industrial, en-
ergy and environmental sectors of a country. In Sri Lanka, SLAEB has the responsi-
bility of facilitating the utilization of nuclear technology in the above-mentioned
sectors and providing services with special regard to safety and security. We are
providing wide spectrum of services to fulfil the needs of Sri Lankan Business and
Research Communities using Nuclear and Radiaton Technologies. Our competent
human resources together with modern laboratory facilities provide services ac-
credited for international standards.
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Ministry of Power

State Ministry of Solar, Wind and Hydro Power Generation Projects Development

NATIONAL SERVICE PROVIDER ON NUCLEAR & RADIATION TECHNOLOGIES

We are providing wide spectrum of services to full fill the needs of Sri Lankan business and research

communities using Nuclear and Radiation Technologies. Some of them are...,

*  Gamma spectrometry for food and other commodities *  Microbial testing services for food and medical products

*  Gamma sterilization of medical products and food items *  Radioactive waster management

*  Non destructive testing services *  Provision of trainings on non destructive testing

*  Radiation exposure monitoring using TLDs *  Provision of trainings on radiation safety and security

*  Workplace monitoring for radioactivity and contaminations *  Provision of analytical services using ICPMS and IRMS

*  XRF analysis for gems, alloys and cultural artifacts *  Calibration of radiation measuring instruments

*  Analysis of water quality *  Manufacturing of radiation detection kits for school children

*  Consultancy services *  Repair and maintenance of radiation measuring equipment
Central Laboratory Complex Sri Lanka Gamma Centre National Centre for Non-Destructive Testing
60/460, Baseline Rd, Orugodawatte, Wellampitiya. BEPZ, Block A, Walgama, Malwana. 977/18, Bulugaha Junction, Kandy Road, Kelaniya.
Tel: 0112533427-8 Fax: 0112533429 Tel: 0112487756-7  Fax: 0112487758 Tel: 0112987854-6 Fax: 0112987851

E mail: officialmail@aeb.gov.lk Web : www.aeb.gov.lk Email: officialslgc@aeb.gov.lk E mail: anura@aeb.gov.lk
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