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Fig. 1 The production process of three-dimensional(3D)
small animal phantom
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Fig. 2 The condition of irradiation for dose response curve

of flm depending on material (a) bolus (b) Rubber like
material (Material A) () Rigid opague material (Material B)

Fg. 3 3D small animal phantom (a) 3D modeling image, (b)
the printed phantom (c) phantom with fim (d) phantom in
the 60-Co irradiation,
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Table 1 Comparison of optical density between bolus and
3D printer materials (optical density£S, D)

'?8;;3 bolus Material A Material B
0.5 303371219 206614241 30385191
1 34292+193 34013208 342551195
1.5 37116+181 37098+183 371041199
2 39696+180 39541+193 39298+182
3 434281693 43078+131 43337£183
4 45612149 455264123 45599+156
5 47502187 47193£130 47200£169
6 48960170 A8SASE108 487954149
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Fg. 4 The difference of between bolus and 3D printer
materials(the dotted lines represented difference of 1.0%)

®  Bolus
Y= 99.6x° -1540.5 x* +9473 x + 26082 (* =0.99)
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Fig. 5 The response of film (optical density) Vs dose, The
dose response of the Film with the absorbed dose was
measured using film in bolus
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Fig, 6 The response of film (optical density) Vs dose, The
dose response of the Film with the absorbed dose was
measured using fim in 3D printer material A
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Y= 93.0x°-1471.1x" + 9242.1x+ 26199 ( r° = 0.99)
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Fig. 7 The response of fim (optical density) Vs dose, The

dose response of the Film with the absorbed dose was
measured using fim in 3D printer material B
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Fig. 8 3D small animal phantom with film (a) before
irradiation (b) after irradiation
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Table 2 Comparison of 3D printing material between the
literature and this study

Author 3D printing material Densitay
(g/em’)
Perks et al” | Veroclear photo-polymer 1113 6(21;32;?)
Kim et al'? ABS-M30 1.04 (bolus)
Jung et al"? Poly-Lactic acid PLA 1.25 (tumor)
Liquid DSM Somos 1.16
Bache et al'” lCD{rotoGen 18420 (Spine and body of rat)
Material A :
This study Tango plgs FLX930 1.12 ~ 1,13 (body)
Material B : 1.17 ~ 1.18 (bone)
Vero white plus RGD835
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*Abstract

Dose Evaluation of Three-Dimensional Small Animal Phantom with Film Dosimetry

Su Chul Han"-Seungwoo Park'?

Y Division of Medical Radiation Equipment, Korea Institute of Radiological and Medical Sciences
? Radilogcial & Medico—Oncological Sciences, University of Sciences and Technology

The weight of small animal dosimetry has been continuously increased in pre-clinical studies using radi-
ation in small animals, In this study, three-dimensional(3D) small animal phantom was fabricated using 3D
printer which has been continuously used and studied in the various fields. The absorbed dose of 3D ani-
mal phantom was evaluated by film dosimetry. Previously, the response of film was obtained from the
materials used for production of 3D small animal phantom and compared with the bolus used as the tis-
sue equivalent material in the radiotherapy. When irradiated with gamma rays from 0.5 Gy to 6 Gy, it
was confirmed that there was a small difference of less than 1% except 0.5 Gy dose. And when small
animal phantom was irradiated with 5 Gy, the difference between the irradiated dose and calculated dose
from film was within 2%, Based on this study, it would be possible to increase the reliability of dose in
pre-clinical studies using irradiation in small animals by evaluating dose of 3D small animal phantom,

Key Words : Film dosimetry, 3D small animal phantom, 3D printer, 3D printer material, 60-Co
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