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Abstract

The Mo-99 is a widely used radioisotope in Korea. To fulfill the demand, we are

producing Mo-99 using ai specially designed and fabricated rig containing MoO 3 target.

We are using natural molybdenum so far, but considering the utilization of the enriched
molybdenum to increase the specific activity further. We desire the realization of PZC

with (n,y)Mo-99 as early as possible. To make the generator loading facility, we are in

progress of construction work for the related hot cell facilities.

I. Introduction

In Korea, we are operating HANARO (Hi-flux Advanced Neutron Application Reactor),

where several holes are provided so as to accept the irradiation targets inside. The

holes are 3 inner flux traps with high fast flux, 4 OR holes with high epithermal flux, 17

IP holes ir eflector with high cadmium ratio, and 1 HTS hole equipped with hydraulic

transfer system. We are now producing 1-131, Mo-99, Ho-166, Co-60, and r-192. In
particular, to produce radioisotope, Mo-99, we prepared MoO 3 target and loaded it in

OR6 hole, where the relatively high epithermal flux is available.

Now in Korea, there are more than 190 gamma cameras in 100 hospitals. In

operating these cameras, the supply of Tc-99m solution and the relevant cold kits is

essential. In 1980's, a MEK (Methyl Ethyl Ketone) solvent extraction generator system

with (n,y)Mo-99 was developed at KAERI and supplied to 5 - 6 hospitals with Mo-99

solution. KAERI (Korea Atomic Energy Research Institute) has produced more than

5 % of Korean Tc-99m demand by this solvent extraction method. But in general, the

- 211 -



JAERI - Conf 2003-004

chromatographic generator was more popular at the large hospitals in Korea and now

one hospital is using this type of generator system. Recently, the demand for Tc-99m

generators became over 150 per week and the annual amount of sales has reached 4

million US dollars. It urged KAERI to produce Tc-99m chromatographic generators. In

section II is presented the status of the facility construction to be used to produce Tc-

99m generator in detail and the future plan follows in the last section.

II. Status of Tc-99rn Generator

The localization of the Tc-99m generator with fission Mo-99 was firstly studied in

early of 1990s on the course of planning of radioisotope production program for

maximum utilization of. The feasibility of mass production, including technology

availability and economical benefit, was evaluated for Mo-99 production through fission

route. It has been concluded that it would be desirable to develop a production

technology of fission Mo-99 firstly and Tc-99m generators using Mo-99 produced by
KAERI. The Korean government has encouraged the 'Mid and Long Term Nuclear R&D
Programs' to enhance the capability of nuclear technology development in a systematic

and effective way. Based upon this program, we launched a research project,

'Development of Production Technology of Mo-99 and Tc-99rn Generator' with the goal

of the completion of production technology of Tc-99m generator by 2002.

On December of 2000, a new project was launched with the changed scopes to

realize the mass production of the generators. Through this project, the combined

facilities of hot cells and clean areas will be constructed and the equipment for creation

and maintenance of the clean class will be installed according to the schedule shown in

Fig.l. And the combination of the facilities and their equipments for clean operation is

tLo b validat-d i accordance with the standard of KGMP (Korea Good Manufacturing

Practice). The start of production was delayed to the middle of 2003 after licensing

from the KFDA (Korea Food and Drug Administration). The facilities will be constructed

in the prepared space of 120M2 or so in the hot cell area of the RIPF (Radio Isotope

Production Facility) at KAERI. After the construction, the facilities are to be open to the

local companies for production of generators.

The facilities were designed so that the generator can be produced according to the

general manufacturing procedures of radiopharmaceuticals. The solution of raw

radioisotopes (Mo-99) is fed to a hot cell, dispensed to the columns after the

conditioning of the solution and sterilized in the series of hot cells. All hot cells are
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located in the clean area of the clean class of 10,000 classified in US Federal Standard

209E. All operations after filtration of the conditioned solution, in which the wetted part

of the generators could be open in the air, such as dispensing, assembling of

generators and sampling for quality control, are carried out in clean zone of the class
100. The cold works for column assemblies will be done in other clean zones at KAERI.

'00. 12 -'01. 5 '01. 6 -'02. 5 '02. 6- '02. 11

Source Hot cell design Licensing

Safety analysis Hot cell fabrication Hot cell Ins. Test

Clean Clean room design Clean room fabrication Clean room Clean

class Ins room

Test

Measuring equipment Equipment Ins.

Operation ~ Validation
manual

Fig. 1. ime schedule of the project.

In order to achieve the general manufacturing concept, the layout of the facilities was

designed as shown in Fig. 2. In addition to the consideration of the general operation

sequence and procedure, the following items were also taken into account in layout.

- Operator entrance control.

- Material (bulk material, component, shield and product) flow.

Clean class control of rooms.

Confinement of radioactive materials.

- 213 -



JAERI -Conf 200 3-004

In the layout, the material flow is discriminated from the personnel path; operators can
enter and exit though rooms of C-E-D3-B, while the Mo-99 solution and the shields are
transported through A-B-A and components and chemicals through C-sterilizer-B.
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doors of the hot cells are open for maintenance of the equipment inside the cells. From

this, it is assured that the radioactivity should be confined in the hot cells.

Tc-99m solution from generators is used for medical diagnosis in the form of

injections, and therefore the generators should be produced in the clean rooms to meet

the requirement of clean class in KGMP. To save the construction cost, all space was

divided into 5 small compartments and the clean class of each compartment was

selected according to the usage and the function. The clean class of the operating area

is 1 0 000 while that of the preparation room to transfer the materials is 1 00, 000. And as

indicated before, all operation with open wetted parts can be carried out in the area of

class 100. The airflow in hot cell 1 and 3 was designed to maintain the center part of

the hot cells in clean class 100. Between the different clean class rooms, the clean

pass boxes of positive pressure are installed and all materials should go through these

boxes from low to higher clean rooms.

The hot cells, the compartment, the ventilation system and some measuring device

will be provided and installed in the project. The equipment, directly used for the

production of generators, such as dispenser, will not be installed but supplied by the

company that is willing to use these facilities. And it is expected that some of the

equipment for the measurement and analysis, which are already installed at KAERI,

can be used for the production of the generators.

Ill. Future Plan

Together with the project of Tc-99m generators from fission Mo-99, the generators

from (n,y)Mo-99 have been studied. The first try was the gel generators based on Mo-
Zr mixed oxide gel. And then the alumina with high adsorbing capacity of Mo-9g was

tried for the generator production. The results of all tries were not satisfactory because

of insufficient loading capacity of the absorbent. Now, using the PZC (Poly Zirconium

Compound), recently developed inorganic polymer, and the irradiation of enriched Mo

in very high neutron flux, KAERI is trying a new generator under the FNCA program.
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