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Abstract

In Malaysia, two 10 MeV irradiators were installed by private companies as part o f in-house 
manufacturing or as third party sterilization service provider. At the same time, the 3MeV EPS 
3000 machine at Nuclear Malaysia is providing irradiation services for various purposes and 
products. With the current increase in demand in automotive manufacturing for better quality 
harnesses and components, the irradiation service at Nuclear Malaysia had to provide extended 
time to cope with the requests.

This paper looks at the potential o f setting up a commercial irradiation facility to cater for non
medical products such as automotive wires and tubing, food, fruits, cosmetic and 
semiconductors. Intensive interviews with related industries were carried out throughout 
Malaysia to evaluate the potential o f installing electron beam machine for commercial 
irradiation.

The results show that a majority o f non-medical industries are not aware o f the irradiation 
service provided by Nuclear Malaysia, although many understand the need for it. A multipurpose 
irradiator is desired in order to optimize the usage since a single dedicated machine may be too 
costly to sustain.
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Abstrak

Dua kemudahan penyinaran alur electron bertenaga 10 MeV telah dibina oleh syarikat swasta di 
Malaysia, sama ada sebagai system penyinaran dalaman atau pemberi khidmat penyinaran. Pada 
masa yang sama mesin EPS 3000 di Nuklear Malaysia telah mula memberi perkhidmatan 
penyinaran untuk pelbagai tujuan dan juga produk. Masa perkhidmatan kini terpaksa ditambah 
kerana permintaan untuk wayar dan komponen automotif berkualiti tinggi semakin meningkat.

Kertas kerja ini melihat kepada potensi sebuah kemudahan penyinaran komersil untuk 
menampung keperluan produk bukan perubatan seperti wayar dan tiub automotif, makanan, 
buah-buahan, kosmetik dan semi-konduktor. Temubual telah dijalankan dengan industry



berkaitan secara intensif di seluruh Malaysia untuk menilai potensi pemasangan mesin alur 
electron bagi khidmat penyinaran komersil.

Hasil kajian menunjukkan bahawa secara majoritinya, industri bukan perubatan tidak pasti akan 
kewujudan perkhidmatan penyinaran di Nuklear Malaysia walaupun mereka sedar tentang 
keperluannya. Penyinar pelbagai tujuan dianggap lebih sesuai kerana mesin yang khusus untuk 
satu fungsi agak mahal untuk dioperasi.

Kata kekunci: mesin alur electron, penyinaran,

INTRODUCTION

The first industrial irradiator installed in Malaysia was in Malacca in, 1977, owned by a natural 
rubber product manufacturer. The irradiator has since been used to sterilize mainly surgical 
rubber gloves. After more than a decade, another irradiator was built and operated by the 
Malaysian Nuclear Agency, a government agency entrusted to promote peaceful use o f nuclear 
technologies. This irradiator then named Sinagama, provides irradiation service for the local 
industries in particular, medical related product manufacturers. Later another two privately 
owned commercial facilities were built to accommodate the demand for sterilization o f medical 
products. By early twenty first century, Malaysia had owned four gamma irradiators (Table 1) 
(FNCA 2003):

Table 1: Gamma irradiators in Malaysia.

Owner of irradiator Capacity (x10kCi) Year of installation
1. Ansell 400 1977
2. Sinagama (Malaysian Nuclear Agency) 200 1989
3. Sterilgama (Rawang) 800 1993
4. ISOTRON (Kulim) 400 2001



Electron beam irradiators on the other hand had a late start in implementation. The first high 
energy electron beam in Malaysia was installed in the Malaysian Nuclear Agency in 1991. The 
EB machine was a 3 MeV 90 kWatt, prototype machine developed by Nissin High Voltage 
Japan. The irradiation facility was designed and built for research purposes. The facility started 
to provide commercial irradiation service in the early 2000 where the first commercial product 
treated was heat shrinkable tube for automotive.

By the year 2010, a privately own commercial 10 MeV irradiator had started its operation in Port 
Kelang to cater for medical products sterilization demand. Prior to that, a medical product 
manufacturer had also installed a 10 MeV irradiator for in-housed sterilization purposes in 
Bangi. In Johor, a wire/cable manufacturer had included electron beam irradiation in their 
production line for crosslinking processes. The company had installed 3 low to medium energy 
electron beam machines for this purpose. It was also reported that a packaging film manufacturer 
in Kuantan had also employed low energy EB machines in their production line.

Recognizing the increasing interest in electron beam technology, especially its potential for 
sterilization and product improvement (IAEA Techdoc 2003, Silindir 2009), Nuclear Malaysia 
initiated a research to study the potential of high energy EB irradiation service in Malaysia for 
various applications.

METHODOLOGY

The research was carried out by conducting in depth interviews (IDI) with potential users, 
interested parties and stakeholders. Selections o f interviewee were made from list obtained from 
various sources such as list of members of related associations, list of customers and their 
references, personal contacts, yellow and white pages. A total o f 133 companies were 
interviewed where 37 were from medical related industries and 96 from non-medical. 
Representatives from 5 identified stakeholders (mostly government agencies) were also 
interviewed to obtain their outlook as well as legal and other related regulation inputs on the 
technology.

Non medical manufacturers, who are the majority respondents to this study, were divided into 2 
categories; food/food based and industrial products. The food/food based category includes 
manufacturer, exporter, supplier o f fruits, meat, seafood, herbs and spices and animal feed. The 
industrial products categories consist of wire and cable, tubing, semiconductors, hydrogel based 
products manufacturer and jewelry wholesaler.

A set of questions was drafted prior to the interviews. The questions were grouped as follows:

a. Awareness:



a. on sterilization/decontamination/crosslinking requirements for their products.
b. On facilities that can provide such services
c. On related standards and regulations pertaining to the sterilization/

decontamination/ crosslinking requirements
b. Current experience

a. Method o f sterilization/decontamination/crosslinking
b. Available technology for sterilization/decontamination/crosslinking
c. Third party services
d.

c. Interest
a. Interest in EB/ radiation technology
b. Factors that may affect decisions
c. Location o f new irradiation service

d. General Technical Understanding
a. General knowledge on EB technology and related regulation

The interviews were carried out either at the respondents’ site or via telephone conversation. A  
visit to the respondents’ site had provided better understanding o f their needs and requirements.

RESULTS AND DISCUSSION

Generally, the medical products manufacturers are aware o f the requirement to sterilize or 
decontaminate their products. Many are already adopting the gamma irradiation provided by 
third party service provider. Only one company owns an in-housed gamma irradiator. Other 
popular in-housed sterilization/ decontamination methods are thermal and ethylene trioxide 
(EtO).

Non-medical products do not require sterilization but may need to be decontaminated especially 
for food, food ingredients and food-based products. For this purpose thermal technology such as 
steaming and rapid heat-dipping are most popular methods. For polymer based industrial 
products, those requiring cross-linking would resort to chemical/thermal treatment. Two 
companies from different areas had specifically mentioned irradiation process as a necessity for 
in their production line. One is a hydrogel based product manufacturer and the other makes 
silicon wafers.

When asked about radiation technique, medical sectors showed more knowledge compared to 
non-medical. This mostly due to the requirement o f sterilization for their products. In the non
medical sectors, wire/cable, semiconductors, hydrogel/ based products and heat shrinkable



tubing manufacturers were aware of the technology. However, thermal methods are still being 
used in-housed as the most readily available method o f curing.

Food industries such as raw meat, seafood and fruits processing practiced total hygiene care, 
referenced to the industry’s standard, to prevent contamination on their products. There is no 
requirement for sterilization since the food will be cooked and hence pasteurized. In many cases 
where the produces are to be exported to Japan and European countries, radiation treatment is not 
allowed. However, several herbal and food ingredient producers on the other hand had already 
been customers to third party irradiator.

The food sector will be affected by the recently gazette Malaysia Food Irradiation Regulations
2011. The enforcement will start in April 2013. Although many o f the respondents (60%) from 
the food sector were aware o f irradiated food, only a third knew about this Regulation. It is 
uncertain if the new Regulation would have any effect on the food industry.

In general, all that were interviewed showed different levels of interest in the proposed EB 
irradiation facility though many were not familiar with the technology. Companies that are 
already using the technology welcome the ideas because they felt that EB is a safer, more 
effective and (maybe) cheaper technology compared to the current available technologies. The 
companies were also asked of the factors that could determine their consideration to adopt the 
proposed EB facility. Apparently, safety o f the process is top in their mind followed by logistic 
cost, regulatory control and location.

Currently, the main customers of EB irradiation are automotive vendors, namely manufacturers 
of heat shrinkable tubes and wire & cable. The respondents had noted that EB treated products 
are much superior in quality. However, a 10MeV facility may not suit their requirement as their 
products require energy below 5MeV only.

Only one electronic company was interviewed. Their interest was in the irradiation of 
semiconductor wafer. Currently, the wafers are sent to other country for irradiation and this adds 
up high cost to the manufacturing. Therefore, the 10MeV facility would certainly help reduce 
their cost.

Amongst the non-EB users, fruit industry is perceived to have a higher interest on the concept of 
a 10MeV EB facility. They believed that the facility can provide better product handling, safer 
for consumer, better technology and will benefit the industry as a whole. It was understood that 
certain tropical fruits can enter the export market (especially to the US) if  it has been 
decontaminated by using electron beam irradiation. This opened up a bigger market for the local 
fruit industry. Seafood industry on the other hand would not consider radiation as means of 
decontaminating their produce since many are exporting to Japan and EU countries where 
irradiated food is not welcome.

CONCLUSION

Irradiation service for non-medical products in Malaysia has yet to gain acknowledgement from 
the local industries especially in the non-medical sectors. Unlike medical products, there is no 
strict requirement or regulation that would make the manufacturers of goods to opt for



irradiation, although it has been proven to improve quality o f products especially those of 
polymer based. (IAEA Techdoc 2003). Factors such as safety o f product, increase o f cost, 
location o f the facility (thus logistic cost) and product compatibility to radiation are some o f the 
concerns o f the manufacturers. Many had indicated their interest if  these concerns are made 
favorable to their businesses.

Another point to ponder is the fact that the purpose o f irradiation varies from types o f industries. 
The Malaysian industries are very well diversified; hence, a multi-purpose irradiator may be the 
right choice to consider. In-housed or dedicated irradiator may suit certain manufacturing plants 
such as wire, cable, tubings and films.
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