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3D printing personalized implant manufactured via fused deposition modeling: an accuracy research Wang Ning', Li
Jie!, Wang Xiaolong®, Liu Gang®®, Liu Bin'. (1. School of Stomatology, Lanzhou University, Lanzhou 730000, China, 2. Lan-
zhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000, China; 3. School of Information Science
and Engineering, Lanzhou University, Lanzhou 730000, China)

[Abstract]  Objective The aim of this study was to determine the accuracy of personalized implant fabricated via 3D
printing and fused deposition modeling technique (FDM) and to compare the results with a real tooth. Methods Six prepared
extracted orthodontic teeth (in vivo) were scanned via cone beam computed tomography (CBCT) to obtain 3D data and to
build the data models by using Mimics 15.0 software. The extracted orthodontic teeth (in vitro) and the personalized implants
designed via 3D printing and FDM were scanned via CBCT to obtain data and to build the data models at the same parameters.
The 3D deviations were compared among the in vivo teeth data models, in vitro teeth data models, and printing personalized
implant data models by using the Geomagic studio software. Results The average deviations of high and low areas between
date models of in vivo teeth and personalized implants were 0.19 mm and -0.16 mm, respectively, and the average deviations
between in vitro and in vivo teeth were 0.14 mm and -0.07 mm, respectively. The independent # test showed that no statisti-
cally significant difference was observed between the two groups (P>0.05). Conclusion 1) The personalized dental implants
were manufactured via 3D printing and FDM with a high degree of precision. 2) Errors between the data models of in vitro
and in vivo teeth were observed at the same CBCT parameters.
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Fig 3 Data models of in vivo tooth (left), in vitro tooth (middle),
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Fig 4 Best matching of data models (left) and three dimension de-
viation analysis diagram after best matching (right)
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FEA e/ iEIN
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AV T Frifi
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1 -0.53 0.64 -0.14 0.17 0.20

2 -0.58 0.52 -0.14 0.18 0.17

3 -0.40 0.78 -0.07 0.24 0.16

4 -0.67 0.67 -0.13 0.29 0.18

5 -0.63 0.39 -0.31 0.11 0.19

6 -0.55 0.57 -0.17 0.19 0.22
S -0.56 0.59 -0.16 0.19
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Tab 2 The deviation between the data models of in vivo
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3 -0.19 0.49 -0.04 0.20 0.11
4 -0.52 0.56 -0.13 0.11 0.15
5 -0.56 0.32 -0.08 0.08 0.10
6 -0.49 0.48 -0.14 0.11 0.28
S -0.33 0.47 -0.07 0.14
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Fig 5 Origin curves of the deviation between different data models

of six cases
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