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Development of Customized Prosthetic Hand Using 3D Printing
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Abstract The development of prosthetic hand or prosthetic leg equipment is steadily taking place globally. Though it would be difficult
to create or feel the same way as a human hand, it would be a great for the amputated person if they can pick things up or do some
movement as they want. It has become possible to develop low-cost prosthetic hand according to development of 3D printing
technology. If people can develop personalized prosthetic equipment at similar prices to meet this trend, the utilization and penetration
rate will be much higher. In this study, it describes how to develop a user-customizable prosthetic hand using 3D printing. To do this,
the transformational parameters of prosthetic hand shape modeling are extracted as variability values, and the functions for controlling
prosthetic hand motion are designed as software design patterns. This allows people who need a prosthetic hand to have their own
prosthetic hand at a fast and affordable price.
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Fig. 1. Comparison of function and price by
prosthetic hand type

Fig. 2. Aesthetic prosthetic hands
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Fig. 3. Electronic prosthetic hand
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Fig. 4. Development process of a customized
prosthetic hand
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Fig. 5. Hand model utilizing 3D scanning

Fig. 6. Refined hand model through
mesh processing
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Fig. 7. Prosthetic hand blocks 3D printed using open
source
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Table 1. Comparison of development methods for
prosthetic hand appearance
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Fig. 9. Folding and unfolding of a finger
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Fig. 10. Composite pattern for prosthetic hand function
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Table 2. Variability values for prosthetic hand appearance
applied to case studies
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Fig. 11. Modeled male and female
prosthetic hand

Fig. 12. 3D printed male and female prosthetic
hand
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Fig. 13. Various prosthetic hand activities
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