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ABSTRACT

The purpose of this study was to manufacture a wrist brace using a computerized tomography system, clinical
design software (MediACE 3D Program), and 3D printer. After acquiring the Dicom file of the upper limb with
a computed tomography, the wrist brace was designed using the MediACE 3D Program to create a
"stereolithography” file. The designed wrist brace was printed using a 3D printer. To verify the effectiveness of
wrist assistive device manufactured by 3D printing technology, the stress distribution of the pressure and orthosis
applied to bone and skin is represented by finite element analysis. It is expected that the wrist brace can be
manufactured by reinforcing the part where the damage caused by pressure and breakage of the brace frequently
occurs with the result of finite element analysis when producing the wrist brace.
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Fig. 4. Model used in finite element analysis.
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Table 1. The number of properties and elements applied
to the model

Materials Mo?ifl?lllllrsl}[glizPa] Poisson’s ratio Nzlr(r; rtr)leerntOf
Tissue 0.15 0.45 377395
Bone 7000 0.3 119041
Splint 60 0.4 213972
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Fig. 5. (a) Boundary condition and load condition 1.
(b) Load condition 2 area. (¢) Load condition 2 area.

Fig. 6. Equivalent Stress Distribution and Maximum
Value of Bone.
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Fig. 8. x-direction Shear Stress Distributions and
Maximums on Tissue Surfaces.
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Fig. 9. y-direction Shear Stress Distributions and

Maximums on Tissue Surfaces.

II. RESULT
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Table 2. Short arm brace Maximum stress by site

Location Maximum Stress
1 Bone 21.2
2 Short arm brace 0.270
3 Tissue x-direction 0.0099
4 Tissue y-direction 0.0168
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IV. DISCUSSION
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V. CONCLUSION
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