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ABSTRACT

Wrist braces are being used for patients with wrist trauma. Recently, many studies have been conducted to
manufacture custom wrist braces using 3D printing technology. Such 3D printing customized orthosis has the
advantage of reflecting various factors such as reflecting different shapes for each individual and securing
breathability. In this paper, the stress on the orthosis by the number and position of Velcro bands that should be
considered when manufacturing a 3D printing custom wrist brace was analyzed. For customized orthosis, 3D
modeling of the bone and skin regions was performed using an automatic design software (Reconeasy 3D, Seeann
Solution) based on CT images. Based on the 3D skin area, a wrist orthosis design was applied to suit each
treatment purpose. And, for the elasticity of the brace, a wrist brace was manufactured with an FDM-type 3D
printer using TPU material. To evaluate the effectiveness according to the number and position of the Velcro
band of the custom 3D printed wrist brace, the stress distribution of the brace was analyzed by the finite element
method (FEM). Through the finite element analysis of the wrist orthosis performed in this study, the stress
distribution of the orthosis was confirmed, and the number and position of the orthosis production and Velcro
bands could be confirmed. These experimental results will help provide quality treatment to patients.
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Fig. 2. Wrist Brace Design.

Fig. 3. Wrist Brace Wearing Image.
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Table 1. The Number of Properties and Elements applied
to the Model

Materials Mozl{l(x)llllxrsl}[;I:ZPa] Poisson’s ratio Nglrél ;Zrnt()f
Tissue 0.15 0.45 377395
Bone 7000 0.3 119041
Splint 60 0.4 213972
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Fig. 4. 3D Print Wrist Orthosis Velcro Band Numbers
and Attachments.

Table 2. Maximum Value of Stress by Velcro Position
of Each Wrist Braces

Location Maximum Von Mises Stress
1 Velcro 1,2 0.271
2 Velcro 1,3 0.255
3 Velcro 1,2,3 0.263

]

z

flo

2 = 13004 Hof 57k 0.255 Mpa
R zx7|o] ~EH AT AY wHA Ve

Hu

e O

=

&u 027162

Fig. 5. Velcro Band 1,2 Maximum Equivalent Stress
of the Wrist Brace.
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Fig. 6. Velcro Band 1,3 Maximum Equivalent Stress
of the Wrist Brace.
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Fig. 7. Velcro Band 1, 2, 3 Maximum Equivalent
Stress of the Wrist Brace.
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