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4.6 Utilization of Electron Accelerator in the Philippines'
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Intiroduction
Radiation processing has found many industrial applications. It is recognized that

radiation is effective for the sterilization of a wide variety of medical and surgical supplies
and can be used to process a wide range of consumer products, including food,
pharmaceuticals and cosmetics. Another major application of radiation is in the modification
of polymers, such as crosslinking and curing. Though these industrial applications are well
established technologies in the more developed countries, this is not the case in developing
countries, like the Philippines.

Radiation Facilities
To demonstrate radiation technology to the local industries, the Philippine Nuclear

Research Institute (PNRI) with the technical assistance of the International Atomic Energy
Agency (IAEA) has set up a pilot scale multipurpose gamma irradiation facility. he
irradiator a Garnmabearn 651PT from Nordion International was commissioned in 1989 with
an initial loading of 1.1 PBq 30,000 Ci) 5Co. In 1993 and 1996 additional Co-60 were
loaded, making the total loading about 5.5 PBq (150,000 Ci) in 1996. Due to radioactive
decay, the present loading is 26 PBq 70,000 Ci) 60CO.

The source configuration consists of eight source racks, each of which can be
operated independently and can be raised to seven different positions. Effectively the source
configuration can be considered as a plane source, 112 cm wide by 140 cm high. Maximum
loading is about 93 PBq 250,000 Ci) 6Co.

PNRI assists and offers technical advice to prospective users of the irradiation facility.
In collaboration with these clients, PNRI conducts bioburden determination, dose setting and
validation of compatibility of product and packaging with radiation.

Though on a small scale, these investigations led to the commercial application of
radiation sterilization of empty aluminum tubes, orthopedic implants, amnion and bone grafts
and microbial decontamination of empty gelatin capsules, carrageenan, spices and dehydrated
vegetables. Table shows the products irradiated at the facility from 1996-2001.

Terurno (Philippines) Corporation, a subsidiary of Terumo Corporation has
established the first industrial electron accelerator in the Philippines. ne facility is located in
an export processing zone in a technopark, south of Metro Manila. The electron accelerator
has beam energy of 10 MeV and beam power of 28 kW, with scan width of 30-80 cm.
Conveyor velocity is 1-10 meter per minute. The electron accelerator, manufactured by
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Mitsubishi, is used for in-house radiation sterilization of syringes. The company uses
state-of-the-art technology, facilities and processes. Production started in April 2000.

Regulations and Regulatory Authority
The Philippine Nuclear Research Institute (formerly the Philippine Atomic Energy

Commission) by virtue of Republic Act No.2067, known as the Science Act of 1958,
Republic Act No. 5207, known as the Atomic Energy Regulatory and Liability Act of 1968
and Executive Order 128 of 1987, is mandated to promote and regulate the safe and peaceful
uses of nuclear technology in the country.

The Philippine Nuclear Research Institute (PNRI) promotes the advancement of the
peaceful applications of nuclear science and technology by implementing research and
development projects, providing specialized nuclear services and training, operating radiation
facilities and laboratories and enhancing public awareness through different modes of
information dissemination.

As a regulatory agency, PNRI enforces nuclear regulations to ensure that the use of
nuclear and radioactive materials is carried out safely without posing undue risk to the
workers and the public. The Institute promulgates and issues Code of PNRI Regulations
(CPR) as well as regulatory guides to enhance the effectiveness of its regulatory functions.
Examples of Code of PNRI Regulations, which are relevant to gamma iadiators are CPR
Part 3 "Standards of Protection Against Radiation", CPR Part 4 "Regulations for Safe
Transport of Radioactive Materials" and CPR Part 15, Licenses for Large Irradiators."

On the other hand, Presidential Decree No. 480 of 1974 created the Radiation Health
Service under the Department of Health with responsibilities to regulate the use of non-
ionizing and ionizing radiation-emitting machines, such as electron accelerators and x-ray
machines. In the year 2000, the Radiation Health Service has been reorganized into the
Bureau of Health, Devices and Technology (BHDf) as a consequence of structural changes
in the Department of Health.

Research and Development
In the absence of an electron accelerator, all research and development work on

radiation processing have been done utilizing the gamma irradiation facility of PNRI.

Experiments have shown the suitability of radiation vulcanization for local natural
rubber latex. Radiation vulcanized natural rubber latex (RVNRL) can be used for the
production of dipped rubber products, which are non-toxic and less allergenic. The possibility
of producing finger cots from RVNRL for use by the semi-conductor industry is being
explored. Studies to identify antioxidants, from natural sources, which could replace toxic
chemicals used to prolong the shelf-life of rubber, are on going.

The Philippines is the number one producer of carrageenan, but most of the local and
international demand for carrageenan is for food applications. Studies to explore the
potentials of carrageenan for non-food applications are being conducted. hrough radiation
crosslinking, hydrogel from carrageenan and polyvinyl pyrrolidone (PVP) has been
successfully prepared. The hydrogel can be used as dressing for bums and wounds. Clinical
tests showed that this hydrogel is comparable with commercial hydrocolloid burn dressing. A
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patent for PVP-carrageenan as bum dressing has been filed at the Philippine Intellectual
Property Office. The use of carrageenan as a plant growth promoter is also being investigated.

To contribute to the minimization and recycling of agricultural wastes, studies to
upgrade sugar cane bagasse by radiation and fermentation into useful products is on going.
The use of irradiated bagasse as substrate for mushroom production showed encouraging
results. The potential of the fermented bagasse as animal feed is being explored, since
physico-chemical analysis indicated a reduction in the crude fiber and a slight increase in the
protein content.

Studies on radiation treatment of some meat products showed that irradiation can
significantly reduce the microbial growth and extend the shelf-life of the meat products by
one month under refrigerated temperature. Decontamination of herbal tea and disinfestation
of cacao beans are being investigated.

Through an LAEA[UNDP regional project, the Philippine Associated Smelting and
Refining Corporation (PASAR) became aware of the potential of electron beam (EB)
treatment of flue gases. As a copper smelting company, PASAR has shown strong interest in
the technology and may even consider EB treatment as an alternative for controlling their
environmental problem.

Regional Cooperation
Experience has shown that regional cooperation can make significant and valuable

contribution to the introduction and promotion of the applications of radiation technology in the
region. For example, some regional projects have been instrumental in the initiation and
strengthening of activities on radiation technology and even resulted in the transfer of developed
technologies in some countries.

Regional training events as well as national training courses and seminars supported by
regional projects have resulted in introducing and promoting radiation technology to local
industries. Participation in such training activities has a multiplying effect, since most
participants would usually give echo seminars after attending these training events.

On the other hand collaborative research on common problems can lead to the
development of new applications of radiation processing. Since the region is rich in natural
polymers and other materials, the potential of using radiation to develop applications for
these materials need to be explored further. Surely such undertaking will mutually benefit the
countries in the region.
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