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- Study on 3D Printer Production of Auxiliary Device for Upper Limb for
Medical Imaging Test -
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(a) MRI equipment

(b) 3D modeling

(¢) device

Figure 1 MRI equipment and existing
auxiliary device
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Faure 2 Drawing of 3D model of auxiliary device

3. 3D ZEH Mz

Foh8 R Iglo] of8f TRkl A vie R wae
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Table 1 Characteristics of acrylonitrile-butadiene-styrene
(ABS) material

s | 2B | 23 | B4 | @u
< | e | 2z e ec
=) 1.04 420 630 22 85

Unit : Tensile strength = kgf/cm®, Flexural rigidity = kgf/cm®, Impact
strength = kgf.cm/cm, Heat deflection temperature = °C
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Fgure 3 Stratasys Objet350 Connex model
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Figure 4+

Figure 4 Schematization of whole production process
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Fgure 5 3D modeling of parts of auxiliary device
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Figure 6 Modeling of vertical axis cross sectional
view

(a) 3D modeling (b) 3D printer

Figure 7 Completed model and output of 3D printer
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Figure 8 Completed device in use for clinical examination
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*Abstract

Study on 3D Printer Production of Auxiliary Device for Upper Limb for
Medical Imaging Test

Hyeong-Gyun Kim-Jae-Ho Yoon"-Seong-Dae Choi?

Dept of Radiological Science, Far East University
Y Jukwang Precision CO. LTD
? Dept of Mechanical system engineering Kumoh institute of Technology

There is a progressive development in the medical imaging technology, especially of descriptive capa-
bility for anatomical structure of human body thanks to advancement of information technology and medi-
cal devices, But however maintenance of correct posture is essential for the medical imaging checkup on
the shoulder joint requiring rotation of the upper limb due to the complexity of human body. In the cas-
es of MRI examination, long duration and fixed posture are critical, as failure to comply with them leads
to minimal possibility of reproducibility only with the efforts of the examiner and will of the patient.
Thus, this study aimed to develop an auxiliary device that enables rotation of the upper limb as well as
fixing it at quantitative angles for medical imaging examination capable of providing diagnostic values. An
auxiliary device has been developed based on the results of precedent studies, by designing a 3D model
with the CATIA software, an engineering application, and producing it with the 3D printer. The printer is
Objet350 Connex from Stratasys, and acrylonitrile- butadiene-styrene(ABS) is used as the material of the
device, Dimensions are 120 X 150 X 190 mm, with the inner diameter of the handle being 125.9 mm,
The auxiliary device has 4 components including the body (outside), handle (inside), fixture terminal and
the connection part. The body and handle have the gap of 2.1 mm for smooth rotation, while the 360
degree of scales have been etched on the handle so that the angle required for observation may be re-
corded per patient for traceability and dual examination,

Key Words : Medical imaging, Auxiliary device, 3D modeling, 3D printer
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