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Digital inlaid design based on anatomical characteristics and preliminary implemen-
tation of its program

SONG Yang, SUN Yu-chun, WANG Yong” , HAN Jing-yun, LV Pei-jun
( Department of Prosthodontics, Peking University School and Hospital of Stomatology, Beijing 100081, China)

ABSTRACT Objective:To explore the technical guideline of inlays computer aided design ( CAD) for
further development, to test the feasibility of processing for the design results of the technical guideline,
and to assist co-operation with automatic inlay CAD software development. Methods; On the basis of
point cloud data of right mandibular first molar of standard crown, we established the coordinate system,
the landmarks and lines and the characteristic curves. A dental cast of right mandibular first molar MOD-
inlay of an individual normal occlusion was scanned. The following objects were digitized: prepared
tooth \neighbor teeth and intercuspal bite record. On the basis of parametric standard crown established in
the research, using Surfacer 11. 0, we achieved the reconstruction of MOD-inlay by extracting margin
line, constructing tissue surface, constructing outer surface and occlusal grinding, then the design result
was processed and try-in on the cast. We also developed automatic inlay CAD software based on the
guideline of inlay CAD. Results: The guideline of inlay CAD was established, the design results were
processed and an automatic inlay CAD software was developed on basis of Surfacer 11.0. Conclusion; It
is a feasible method to establish technical guideline of inlay based on reverse engineering technology and
process its design result, and a automatic inlay CAD software could be developed based on the technical
guideline.
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1A, the red points are shown mesial and distal crest point of standard crown; 1B, the yellow line is shown mid-line of standard crown, the mid-point of
which is shown the central point of standard crown; 2A, the curves are shown mesial and distal occlusal marginal curves of standard crown; 2B, the red
curves are shown buccal-lingual curves of standard; 2C, the yellow curve is shown central sulcus of standard crown; 3A, create curve or line which runs
similar with margin line, and create a group of normal planes of them; 3B, generate intersecting lines of normal planes and cloud data of inlay prepara-

tion, choose the maximum curvature points of these intersecting lines; 3C, extract margin line segmented; 4A, the yellow curve is shown occlusal mar-
ginal curve of standard crown; 4B, the red curves is shown the reflections of occlusal marginal curve of standard crown on the surface of the inlay prepa-
ration; 4C, fit occlusal marginal curve using the reflections and the corresponding crest point.
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Figure 1 Landmarks of standard crown Figure 2 Characteristic curves of standard crown

Figure 3 Extraction of margin line

Figure 4 Create occlusal marginal curves
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SA, the construction lines of inlay preparation; 5B, generate UV surface with construction lines; 5C, completion of outer surface of inlay; 6A, find the
interference region of occlusal record and the outer surface of inlay; 6B, the data of the outer surface of inlay is instead of using data of occlusal record
in the interference region.
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Figure 5 Create outer surface of inlay
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Figure 6 Occlusal grindings of inlay
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Figure 7 Process of inlay CAD guideline

A, the restoration is processed by numerical control machining; B, the

restoration is processed by rapid protyping.
B8 HABRIRTERT bkl
Figure 8 Try-in on the cast
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Figure 9 Menu of inlay CAD software. Menu commands are followed
by: extraction of margin line and tissue surface, registration and scaling
of standard crown, creation of outer surface and occlusal grindings
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