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Synthesis and dispensing of radiopharmaceuticals need an automatic way of
blocking radiation exposure of workers. Radiation exposure may damage organs
and tissues. The main objective of this work is developing the production system
for radioactive products using the SCARA robot. In this work, the architecture
and process of a robotic dispensing system is defined. SCARA and the dispensing
machine were designed and the entire system was validated with 3D CAD
modeling. Using the validated model, the system was built physically. While
controlling the system, a decay algorithm was applied simultaneously to consider
the radioactive decay. Additionally, the process map, which is the data map, was
developed using Excel for easy process modification. With the fully developed

system, the dispensing repeatability was tested. As a result, the error of
dispensing quantity was always almost less than 1%.
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Fig. 1 Virtual model of robotic dispensing system
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Fig. 7 Example of data map written by Excel spread sheet
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Table 1 D-H parameters of the SCARA robot

Axis 0 d a a Range
1 6, | 0 | ;=300 (mm) | 0 110 ~ -110 (°)
2 6, | 0 | ,=350 (mm) | 0 137 ~ -137 (°)
3 0 | dy 0 0 0 ~ 150 (mm)
4 o, | 0 0 0 180 ~ -180 (°)
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(1) The undiluted solution injection to
mother vial through syringe module

(2) Mother vial weight & activity
measurement

(3) Transportation of a dummy
vial using SCARA robot

(4) Dispensing the solutwn to the
dummy vial

(5) Validation of the dispensed vial

(6) Discharge the product

Fig. 11 The scheme of robotic dispensing system using SCARA robot
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