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Development and Evaluation of the Usefulness for Hoffman Brain Phantom Based
on 3D Printing Technique

Park Hoon-Hee"-Lee Joo-Young?

Y Department of Radiological Technology, Shingu College
? Department of Radiological Technology, Shongho University

Abstract The purpose of this paper is to recognize the usefulness of the Phantom produced with 3D printing technology
by reproducing the original phantom with 3D printing technology. Using CT, we obtained information from the original
phantom, The acquired file was printed by the SLA method of ABS materials, For inspection, SPECT/CT was used to ob-
tain images, We filled the both Phantom with a solution mixed with “*TcO4 1 mCi in 1 liter of water and acquired im-
ages in accordance with the standard protocol. Using Image J, the SNR for each slice of the image was obtained. As a
reference images, AC images were used, For the analysis of acquired images, ROl was set in the White mater and Gray
mater sections of each image, and the average Intensity Value within the ROl were compared. According to the results of
this study, 3D printed phantom's SNR is about 0.1 higher than the conventional phantom, And the ratio of Intensity
Value was shown in the original 1 : 3.4, and the printed phantom was shown to be 1 : 3.2, Therefore, if Calibration
Value is applied, It is assumed that it can be used as an alternative to the original.
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Fig. 4, Conventional Phantom(A) and results of 3D Printed
Phantom(B), (C)

Fig. 5. Discovery NM/CT 670(GE Healthcare, USA)
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Fig. 6. Conventional phantom(A) and 3D printed phantom(B)
on the table of SPECT/CT
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Table 1, SNR Comparison of SPECT Brain Phantom and 3D Printing Phantom

Slice No, SPECT Brain Phantom 3D Printed Phantom

1 5.36 5.00

2 5.33 5.72

3 5.27 5.59

4 5.24 5.47

5 5.28 5.40

6 5.33 5.36

7 5.30 5.37

8 5.39 5.38

9 5.44 5.41

10 5.45 5.45

11 5.33 5.54

12 5.00 5.44

Avg, 5.32 5.43

C.V. (%) 2.10 3.00

Table 2, Intensity Value Comparison of SPECT Brain Phantom and 3D Printing Phantom

SPECT Brain Phantom 3D Printed Phantom Pvalue
White matter 9.59 13.32 0.05
Gray matter 32.64 42,98 0.05 (

Mean of intensity value

50

White matter

W SPECT Brain phantom

mThe

Gray matter

phantom made with 3D printing

Fig. 8, Graph showing the Intensity value of the Conventional brain phantom and the Intensity value of the 3d printed phantom
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