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Development of Dental Scanning System and Reproduction
of Adjustable Upper Dental Impression Tray

Agdg,deds
(Young-Youp Cha and Sang-Ho Eom)

Abstract: This study was performed to development a dental three-dimensional laser scanning system and measure the accuracy
of new adjustable upper dental impression tray. The metal stock, individual, and new adjustable stock trays were used for 30
stone casts(10 casts each) duplicated a resin master model of maxilla. The dental stone was poured in a vinyl polysiloxane
impressions and allowed to set for on hour. The master model and the duplicated casts were digitized using an dental scanning
system. The distance between the reference points were measured and analyzed on the graphic image of 3D graphic software of
CATIA. The statistical significance of the differences between the groups was determined by a two-way ANOVA. There were
no significant differences between the accuracies of the adjustable stock tray and the master model except only anterior arch
width on the upper arch. The adjustable upper stock tray showed clinically acceptable accuracies of the study cast produced by

them.
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Fig. 1. Photograph of the developed scanning system.
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Fig. 2. Schematic of the developed scanning system.
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Fig. 3. Photograph of the developed scanning system.
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Fig. 4. 3D model(a) and product(b) of adjustable upper dental
impression tray.
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Fig. 5. Example of 3D scanning result in upper dent.
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Table 1. Distance between each point according to tray types.
Location measured Tray Type Distance (mm) SD N DMM(m) Duncan's Grouping
Master Model 36.418 0.002 A
AB Metal Tray 36.602 0.074 10 184.3 B
Custom Tray 36.45 0.119 10 81.9 AB
Adjustable Tray 36.543 0.087 10 125.6 B
Master Model 59.177 0.031 A
AC Metal Tray 59.367 0.107 10 189.7 B
Custom Tray 59.523 0.135 10 3458 C
Adjustable Tray 59.294 0.131 10 117.0 AB
Master Model 38.107 0.033 AB
AD Metal Tray 38.14 0.106 10 32.8 AB
Custom Tray 38.269 0.227 10 161.9 B
Adjustable Tray 38.065 0.07 10 422 A
Master Model 37.051 0.028 A
B-C Metal Tray 37.037 0.083 10 -13.8 A
Custom Tray 37.167 0.203 10 115.6 A
Adjustable Tray 37.028 0.233 10 -22.5 A
Master Model 59.223 0.001 A
B-D Metal Tray 59.329 0.073 10 106.2 AB
Custom Tray 59.412 0.13 10 189.3 B
Adjustable Tray 59.235 0.096 10 12.5 A
Master Model 57.554 0.053 A
D Metal Tray 57.609 0.075 10 555 A
Custom Tray 57.923 0.185 10 369.1 B
Adjustable Tray 57.547 0.103 10 -74 A
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