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ABSTRACT

In nuclear medicine, radioactive isotope tracers are administered to the human body to obtain and evaluate
disease morphological information and biological function information. Dose calibrator is a device used to
measure the radioactivity of a single nuclide in medical institutions. Administration of the correct dose to the
human body acts as an important factor in diagnosis and treatment, and measurement through a dose calibrator
before administration is the most important factor. Dose calibrator performs daily quality control after installation
in each medical institution. Quality control is a means of guaranteeing quality control after installation, and is
essential for improving the quality of treatment and promoting patient safety. Therefore, accurate and standardized
performance evaluation methods should be established. In this study, 3D printing was used for quantitative
evaluation of quality control by increasing the accuracy and standardization of quality control. When the 3D
printer was installed and reproducibility was tested, the error range of the expected value and reading value
decreased by 0.302% in the F-18 nuclide and 0.09% in the *’Tc-pertechnate nuclide than when the 3D printer
was installed. The error rate for other nuclides was also found to have a low error rate for reproducibility tests

when 3D printing was installed.
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I. INTRODUCTION
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II. MATERIAL AND METHODS
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Fig. 1. The Whole Experimental Process.
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Fig. 2. 3D Print Design Drawings.
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Fig. 3. Zortrax M200 3D Printer.
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Fig. 4. Measurement tools used in quality control.

Table 1. Dose Calibrator Standard Sources

Product Type Reference Source

Isotope Cesium-137 half-time(y) 30.2
Activity Activity .
() 3.563 MBq (NON $I) 96.29 ¢y
Source No. 8400-19-29 REF.Date 2019.10.01

(b) Equipped with a 3D printer and control quality
using standard sources

Fig. 5. Standard source(mCs)was used for measurement.
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III. RESULT
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Fig. 6. Radioactivity measurements of 60 times of
radioisotope F-18 through a Dose calibrator.
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Fig. 7. Radioactivity measurements of 60 times of
radioisotope 99”"Tc-pertechneate through a Dose
calibrator.

IV. DISCUSSION
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V. CONCLUSION
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