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The Development of a Wrist Brace using 3D Scanner and 3D Printer

Da Som Koo and Jeong Ran Lee""

Dept. of Clothing & Textiles, Pusan National University, Busan, Korea
I)Dept. of Clothing & Textiles, Pusan National University/Research Institute of Ecology for the Elderly,
Pusan National University; Busan, Korea

Abstract : The purpose of this study was to develop a customized wrist brace using 3D scanner and 3D printer. This
study included in-depth interviews with people who had wrist pain and ever used wrist braces. The wrist brace has been
designed and modeled by the CAD program after 3D scanning the wrist of subjects. Based on the results of the in-depth
interviews on wrist brace users and design investigation in the market, a prototype of the wrist brace has been created.
The wrist brace does not compress the hand and is easy to put on. In addition, it is adjustable to the wrist of users, allow-
ing them to move his or her wrist without any restrictions. A computer-modeling program produced solid files for the
design of the wrist brace after 3D scanning ten subjects' hands. It features a lattice-patterned surface, a velcro adjustment
and trimming to smoothen the surface. PLA filaments were used to 3D print the wrist brace. As for the assessment, the
wrist brace has been evaluated to be easy to put on and adjust to user’s wrist. However, when it comes to appearance
and comfortability, it was rated 3.0 or slightly above. This is because 3D printing materials are firm and not flexible com-
pared to other materials such as neoprene or stretchable bands.

Key words : 3D Scanner (3D 2:7§4), 3D printer (3D Z#E]), wrist brace (=21 &), modeling (Z4 &)
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Table 1. Wrist brace modeling sequence

Stage  Sequence  Software Step-by-step photo

Main curve e

Stage extraction and 23D P

1 solid generation o
from scan data

e

Basic
configuration Cadian
of wrist brace

Stage

B
Surface E
treatment in  Rhino
lattice form

Stage

Stage  Create an

4 adjust Cadian
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Fig. 1. Cubicon single printer.

Fig. 2. Lankeda filament.
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Table 3. Result of modeling
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Table 2. Multi-side photo of scanned wrist

Front Right Back
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Table 4. Types of closure

Snap button type

Velcro type

Front Side

Front Side
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Table S. Output progress result
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Sequence 1 2

3 4

Content Ist and 2nd modeling outputs

Material comparison with
3rd modeling

Comparison of supports with
3rd modeling

Final output with 4th
modeling

Output setting

Ist modeling  2nd modeling Lankeda

NinjaFlex

100%

hand operated
supports

Final output
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Table 6. Multi-side photo of finished wrist brace
Front Back Right

Fig. 4. Figure of wearing the wrist brace.
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Table 7. Results of wrist brace evaluation (N=10)
Classification Evaluation items M SD
Equitable use Do'n't you feel seltj—conscious or psychologically insecure when using wrist brace? 3.9 37 0.7

Is it a product which you want to use? 3.4 0.6
Don't you need to make a difficult gesture or manipulation when you use it? 4.5 0.7
Flexibility in use Is it possible to use it easily with appropriate speed or efficiency? 38 4.0 1.1
Can you use it anywhere in your place or time? 37 1.0
. o Can you simplify the operation sequence without confusing on the operating process? 4.8 0.4
Simple & intuitive use o 49
Can you understand how intuitive it is? 5.0 0.0
Is there any risk or incorrect operation? 43 0.6
Tolerance for error o . 4.5
Is it simple to return when you make a mistake? 4.6 0.5
Is it inconvenient to wear alone? 4.6 0.6
Low physical effort Can you wear it with proper force? 43 43 0.9
Is there anything you don't need to do? 4.1 0.7
Is the hole in your thumb comfortable and proper? 4.0 0.6
Si d fi . . .
al;;r;i:ch S:szleuszr Is the coverage appropriate for protecting your wrist? 3.8 3.7 1.1
Is it suitable size and form to carry or store? 33 0.9
Do you have a good impression on the color or form of the wrist brace? 2.8 1.0
Appearance and Is the size or shape of the grid on the wrist brace appropriate? 33 30 0.9
management Is cleaning and management simple? 39 ' 0.7
Is your skin pleasant to wear? 2.1 1.1
Is the support strength of the palm part appropriate? 38 1.0
L Is the extent of the wrist movement appropriate? 32 12
Functionality L . . 34
Do you feel that the combination of the closure and protective guards is strong? 32 1.3
Is the stiffness in the wrist guard appropriate? 3.8 1.0
M 3.8 0.8
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