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Abstract 3D printing technology is an additive manufacturing technology produced through 3D scanning or modeling
method. This technology can be produced in a short time without mold, which has recently been applied in earnest in
various fields. In the medical field, 3D printing technology is used in various fields of radiology and radiation therapy,
but related research is insufficient in the field of nuclear medicine. In this study, we compare the characteristics of tradi-
tional nuclear medicine phantom with 3D printing technology and evaluate its applicability in clinical trials, We manufac-
tured the same size phantom of poly methyl meta acrylate(PMMA) and acrylonitrile butadiene styrene(ABS) based on the
aluminum step wedge. We used BrightView XCT(Philips Health Care, Cleveland, USA) SPECT/CT. We acquired 60 min list
mode for Aluminum, PMMA and ABS phantoms using Rectangular Flood Phantom (Biodex, New York, USA) *™TcO,
3 mCi(111 MBq), 6 mGi (222MBq) and “'Co Flood phantom(adq, New Hampshire, USA). For the analysis of acquired im-
ages, the region of interest(ROI) were drawn and evaluated step by step for each phantom. Depending on the type of
radioisotope and radiation dose, the counts of the ABS phantom was similar to that of the PMMA phantom, And as the
step thickness increased, the counts decreased linearly, When comparing the linear attenuation coefficient of Aluminum,
PMMA and ABS phantom, the linear attenuation coefficient of the aluminium phantom was higher than that of the others,
and the PMMA and ABS phantom had similar the linear attenuation coefficient, Based on ABS phantom manufactured by
3D printing technology, as the thickness of the PMMA phantom increased, the counts and linear attenuation coefficient
decreased linearly, It has been confirmed that ABS phantom is applicable in the clinical field of nuclear medicine, If the
calibration factor is applied through further research, it is believed that practical application will be possible,
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Fig. 2, PMMA phantom(B) and ABS phantom(C) are made in
the same size and shape according to the Aluminum
phantom(A).
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Fig. 3. Rectangular Flood Phantom(Biodex, New York, USA) vl Frstct,
M0, 3 mCi(111 MBg), 6 mCi (222MBq) (A) and *'Co Flood
Phantom(Radqgual, New Hampshire, USA) (B)
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Table 1, The subtraction counts of PMMA phantom counts with Aluminum phantom counts

PMMA counts - Aluminum counts

9"Tc0, 3 mCi(111 MBo)

9", 6 mCi222 MBo) ¥Co phantom

Step 1 2,122 4792 2,769
Step 2 3,022 6,341 4,787
Step 3 4005 7,426 6273
Step 4 4,412 9,325 9,188
Step 5 5,035 11,422 11,823
Step 6 5,581 12,062 12,734
Step 7 6,583 14,007 15378
Step 8 7219 14,884 16,848
Step 9 7714 15,299 19,145
Step 10 7,668 15,819 19,519
Step 11 7,298 15,453 18,257

E3H Aluminum HEO] AGH7] 1UdA AFA=
#¥mpe0, 3 mCi(111 MBg), *™TcO4 6 mCi(222 MBq), *'Co
phantom £=C & 13,084, 26,426, 42,0642] Zlo] A4
olom, ABS E o] ATar] 1A Alg2l= *TcO,
3 mCi(111 MBq), *™TcO, 6 mCi(222 MBq), *"Co phantom
$0 = 90,211, 40,482, 58,3459] Zro] A% ¢tk(Fig. 9).
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Table 2, The subtraction counts of ABS phantom counts with Aluminum phantom counts

ABS counts - Aluminum counts

9"Tc0, 3 mCi(111 MBq)

B0, 6 mCi222 MBg)

¥Co phantom

Step 1 1,400 3882 1,416
Step 2 2,657 5,492 3,963
Step 3 3,708 7,103 5,503
Step 4 4,648 8,358 7,041
Step 5 4,669 10,394 10,587
Step 6 5,420 11,111 11,531
Step 7 5810 12,791 14,381
Step 8 6,634 13,137 15,407
Step 9 6,845 14,728 17,989
Step 10 7,175 14,338 18,328
Step 11 7,127 14,056 16,281
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(A : ®"TcO, 3 mCi(111 MBg), B : ¥™TcO4 6 mCi(222 MBq),
C : *"Co phantom)

Table 3, Comparison of Linear Attenuation Coefficient
according to the quality of materials and radiation source,

#=(Attenuation Coefficiency, AC)

FTeO, 3 mCi ¥, 6 MG 4, Co phantom

(111 MBq) (222 MBQ)
Aluminum 0.26 0.33 0.21
PMMA 0.09 0.16 0.09
ABS 0.10 0.17 0.11
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