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The 3D Printing Method for Preparing S| Thyroid Body Source
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Abstract: This research investigates the utilization of 3D printing technology and the phase transfer
method to fabricate photosensitive resin containing the radionuclide B, aiming to simulate the neck-
thyroid source model for the efficiency calibration of detectors. Through optimizing the type,
dosage, mixing time of the phase transfer agent, as well as the addition amount of P, a well-uniform
B photosensitive resin was successfully prepared. By means of 3D printing technology, the thyroid
source model was fabricated and a comparative measurement was conducted with the IAEA
(International Atomic Energy Agency)/ANSI (American National Standards Institute) neck phantom.
The experimental results indicate that the detection efficiency of the thyroid source model prepared
using Bl photosensitive resin is in line with that of the IAEA/ANSI neck phantom, proving the
feasibility of 3D printing technology and phase transfer method for preparing photosensitive resin
thyroid body source and offering a novel approach for the preparation of other complex
heterogeneous source models.
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Table 1 Selection of phase transfer agent types of iodine
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Table 2 Selection of phase transfer agent dosage of Iodine
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(HRIED /g (mg-kg ™ IR2E/%
0.125 488.8 12.9
0.250 491.3 9.9
0.500 547.7 8.4
0.750 594.6 6.3
1.000 594.5 5.4
1.250 546.8 12.9
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Table 3 Selection of mixing time of lodine

IRAEE/M ARXI BRI R 25/ % R %
0.5 9.1 68.3
1.0 7.2 68.9
2.0 75 74.8
4.0 7.7 74.0
8.0 7.0 71.8
16.0 4.6 71.8
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Table 4 Selection of iodine dosage

AR/ (mg kg ) MXFRERE % ERACR%
101.5 12.0 61.7
203.0 6.7 67.0
303.3 72 68.8
401.2 35 65.5
506.3 53 72.6
602.8 8.4 72.6
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Fig.3 3D printing thyroid gland sources (a) and two types of neck models (b.c)
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Table 5 Measurement results of the uniformity of B

photosensitive resin

R i Fittlg  EECRSsT HTTA RS
1 13.28 39.47 2.97
2 13.27 38.38 2.89
3 13.28 38.72 2.92
4 13.28 39.03 2.94
5 13.28 37.63 2.83
6 13.23 38.48 291
7 13.29 37.90 2.85
8 13.27 38.16 2.88
9 13.26 38.42 2.90
10 13.26 38.29 2.89
11 13.30 39.14 2.94
12 13.29 37.53 2.82
13 13.36 38.99 2.92
14 13.39 38.78 2.90
15 13.33 38.62 2.90
16 13.37 39.23 2.93
17 13.39 38.00 2.84
18 13.40 38.19 2.85
19 13.34 38.03 2.85
20 13.38 39.06 2.92
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Table 6 Variance analysis for homogeneity of iodine-131 photosensitive resin
ZERARIR (e il Ef:)) S P H 275 Ff Foor Foos
il 2.31x10°7* 1 2.31x10°* 0.3 8.29 4.41
Bl 3.14x107 18 1.75%10°7
Jbay 3.17x107 19 -
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Fig.4 Scanning electron microscope image of "*'I photosensitive resin
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Table 7 Evaluation of thyroid body source uncertainty

N RE LS PE AHHE BE/%
Gtk A 0.29
A R IE B 1.0
2Pl B 0.93
EZRU G B 1.0
Byt A 0.92
B AREANE B 2.0
PRI E K (=2) 4.0

T 0000 T 5 s L A T 4 Sk % T AR A T 0
WS 7R o A FH LA b 4 000 21 000 45 HE R e
PR TR B v BOR O 6.16x107 s, ] 45 £k 4l
T 15 XoF P UR B A VLS TR F) BRI R RN 1.21%

XF Fe FH Y TAEA/ANST #5350 AR 455, 76 /N
{ELJG 25 B F AR /NI AR, 5 BT 5 B0 3005
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Fig.5 Sodium iodide detector measurement diagram
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Table 8 Evaluation of "*'I solution uncertainty
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