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- Evaluation of Image Uniformity and Radiolucency for Computed Tomography
Phantom Made of 3-Dimensional Printing of Fused Deposition Modeling Technology
by Using Acrylonitrile Butadiene Styrene Resin -
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technology

Hg. 3 Designed for phantom dosimetry equipped at the CT
scanner table-edge

= AR AEE AASHI. =3 WE A AA
£50] T Bloj2o] dlsjol 54 % 9L o ¥
of g 4 YES BEAS s

Hdge WES 3D ZHE7E AT & =S STL
(stereolithography) U2 WH3lslo] A5t oju) =
AFe STL o] Agto] Qlthd 3D ZRIEof o3t &9
Al @571 dkAiS)7| &0 netfabb Basic 2132 0]&-
sto] gaieick

2HAE EEdAoltt, STL & W3ty HEL
Creator K 9.0 &2tO|A & 0]83}0] G—codeZ W3 &

2foiiz wAolt), Asio] ARE 3D ZeE 717]9] 4
Zeo] 7o wBE PAT] o] T hmBo|AE ABS
(ABS—M30, Stratasys, USA)2 AL&3sle] F+ 2TES &
3}l ThE =Zof|A= ABS (SR—30, Stratasys, USA)<
gt} zgme] AAA| Zstect, ofn] & A 23
Zo] UrE o AL AAD PO A% (infill
solidity)o|c}, dwrd o & 30% v Pisla Qo &
AoM= ABSO] WAl Fabde B7ksh| ffel 238=
YEE 100%2 QYo Fig, 49} 7] infill patterna A
F(line) 0.2 WA} 253,

Fig. 4 Line of infill pattern by G-code

— -

Fig. 5 Removed for supporter in the main phantom

s ZelE F 232 AAYE AASHE 5 7k

Sl Fig. 59 o] 62CE 7heiEl 24 B glof %

B2 Youl AXd 228 247 S HE =
o] ghasict

w
0=

CWE0 7eT

Jt

£ GOl AR 3D ZAY WAL ABSE §-§3t]
455 4

=

255t WHAlo] 7] wjitel Aol A = U= T
7SOk ML o] Az
g SH= CTH|ofA] Q%J HE] TG of
H#AEE UGk Y EE UL ROI 7] W Bt
CT Zk(Hounsfield Unit, HU)%,%—— c}
A7 A= Fig. 63} o] Y- st 5, A, SR
2/3 A -QolA ZH3IATt,

dYUE S FAL off Al() Zor FAHet =3
7} 5 HU oW wf Fdsictar B7psieict.

o

S~

:LI

b 7)1EdE 20169 A394 A3E 339



Wabd71e3t8t Vol, 39, No. 3, 2016

EE g PR image] TIUL ol83Ho] plot
2 e FUR] e K208 B71E UAskAc,

3D ZRRH W] FYHet FHE 43UF, A, o, =)
o] 1ol ol M E st A7 2ARIFR)S 5314
AT ol o] Hurh AA=A ¢ FYol=
PMMA CT 2| #E3} 22 Ao PMMA 9452] &3t
3D ZER FHE WF2 2401 ABSE oF FHo] 2
= WEo R Z47F A 3710 SRt ghefo] gl Sl
A2 FOV 250 mm, YA W53} 220] =7
393l axial HER 1 3] 360°5 0,75 X 55+ 2ALSIAC
HE719] 232 2x6 mmo & AAst] Z-5 o7t 10
mmo] Eglon, THLL 120 kVp, TAFHE 250 mAs
0.2 ALY, o]9f 2 Yo PMMA CT We]
oM S48 At 3D ZeHE E2H ABS Ao of
3t A& Peason A A= XAl F2
g7rstalet. ofw Al A7t 100 7W7hass s = AR 1l
723t K+ AFuACEBA), -1 ThesE
() AFHACTHHANE o171 00l 7Pk W
o] AAZE Qivks s efuleith

= v

!
=
=
>
Q
=
=
i)
)
ot

|
w
w)}
I3
ry
oft,
N
i
fu
N
2
o,
Q
=

Fig. 7 3D printed ABS CT phantom (a) the support fixture
(b) the main phantom

Table 1 The results of uniformity comparison with PMMA CT
phantom and 3D printed ABS CT phantom

Peripheral and PMVA CT
cenr’zral ROI's Phantom ABS CT Phantom
Center-North 3.03 HU 0.67 HU
Center-West 1.89 HU 4,33 HU
Center-East 1.84 HU 3,10 HU
Mean Uniformity 2,25 HU 2,70 HU

v -1000.0
0.0 1934

Distance (mm)

gray value

Fig. 8 Plot profile in the 3D printed ABS CT phantom
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Fig. 9 Dose evaluation by using ion chamber at 3D printed
ABS CT phantom

R

0.042

0.047

0.046 T

0.045

0.044

0.043

0.042

0.041

Center 1" 4 7 10

Fig. 10 The results of exposure dose from the ROIl's of
the 3D printed ABS CT phantom
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*Abstract

Evaluation of Image Uniformity and Radiolucency for Computed Tomography
Phantom Made of 3-Dimensional Printing of Fused Deposition Modeling
Technology by Using Acrylonitrile Butadiene Styrene Resin

Youl-Hun Seoung

Department of Radiological Science, Cheongju University

The purpose of this study was to evaluate the radiolucency for the phantom output to the 3D printing
technology, The 3D printing technology was applied for FDM (fused deposition modeling) method and
was used the material of ABS (acrylonitrile butadiene styrene) resin. The phantom was designed in cylin-
drical uniformity. An image uniformity was measured by a cross-sectional images of the 3D printed phan-
tom obtained from the CT equipment. The evaluation of radiolucency was measured exposure dose by
the inserted ion-chamber from the 3D printed phantom, As a results, the average of uniformity in the
cross-sectional CT image was 2.70 HU and the correlation of radiolucency between PMMA CT phantom
and 3D printed ABS phantom is found to have a high correlation to 0,976, In the future, this results will
be expected to be used as the basis for the phantom production of the radiation quality control by used
3D printing technology.

Key Words : Acrylonitrile Butadiene Styrene, Fused Deposition Modeling, 3D printing technology,
Image Uniformity, Radiolucency
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