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Abstract: In the prostate cancer treatment, brachytherapy with iodine-125 seeds has been used. Iodine-125 seeds are sealed radioactive 
sources, made by a titanium capsule containing the radioisotope inside. In the final phase of the seeds production, it is necessary to 
ensure that there is no leakage of the radioactive material. A leakage test is performed, immersing the seeds in water during 24 h and 
measuring the resulting activity in the water. This measurement is made in a sodium iodide detector. The immersion water is transferred 
to a plastic tube with a cap. The tube is placed by an automated positioning system, in the detector chamber. This study aims to 
determine the best positioning of the tube for the detection. It is also important to determine the influence of the positioning variation 
intrinsic of the automated positioning system during the iodine-125 seeds production. The results obtained will be used as a reference to 
adjust the equipment and process control system, in the production of the iodine-125 seeds.  
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1. Introduction  

Brachytherapy iodine-125 seeds are sealed 
radioactive sources used in prostate cancer treatment, 
among others [1, 2]. The iodine-125 seed developed by 
the CTR (Radiation Technology Center) at IPEN 
(Nuclear and Energy Research Institute) [3] is made by 
welding both the extremes of a titanium tube, with a 
silver wire inside the tube. The welding is made by 
plasma or laser process [4, 5]. This silver wire contains 
iodine-125 adsorbed in its surface, resulting in a sealed 
titanium capsule with the radioisotope inside. Fig. 1 
shows this type of seed. In the quality control routine 
during seed production, leakage tests are taken to detect 
any leakage of radioactive material from inside the 
titanium capsule, avoiding patient contamination [6]. 

                                                           
*Corresponding author: João A. Moura, health technologist, 
research fields: automation systems, radioactive source 
production and brachytherapy.  

Leakage tests are carried out according to the 
International Standard Organization- Radiation 
protection – sealed radioactive sources - ISO 9978 [7]. 
This standard recommends different methods of 
leakage tests applied to sealed radioactive sources. 
After a study carried out at CTR [8], it was decided by 
the immersion test.  

The immersion test consists of three basic steps. In 
the first step, the sealed source (seed) is placed inside a 
plastic vial with water. The tube is placed in an 
ultrasound washing machine during 10 min. In the 
second step, the tube containing the seed and water is 
left to rest for 24 h. In the third step, the water is 
transferred to a new tube and the activity of the water is 
measured by positioning the tube containing the water 
inside a sodium iodide detector. The water activity 
below 185 Bq (5nCi) means there is no leakage in the 
sealed source. Activity above this value means there is 
leakage in the source and it must be segregated, according 
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