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Shape Design of the Bristle for the Periodontally
Involved Patients by Using 3D Scanner

Hyun Jun Kim °, Myung Won Suh™ and Jong Hyun Bae*

ABSTRACT

In this study, an investigation was made on bristles for the prosthetic and periodontally involved patients
based on the previous studies. The purpose of this study was to investigate the ideal location and dimensions of
bristles for the patients who were installed with fixed prostheses and severely involved periodontitis. 3D scanner
was used to develop 3D visual models of bristles and teeth. These models were developed to be used for
designing the ideal bristles for the prosthetic and periodontally involved patients. For the ideal design of bristle,
interproximal area of dental arch and bristle must get into maximum and standard teeth may have to be chosen
from many gypsum molds. During the design process the factors should be considered that influence the removal

of plaque by bristle.
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Fig. 1 Basic principle of 3D scanner
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Fig. 2 Part of molar in mouth
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Fig. 3 Plaster cast of teeth, (a), 3D scanner, (b)
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Table 1 3D Scanner Spec

EXIMA-E100
100x75%70

Fast Mode(0.7sec)/Precision
Mode(1.8sec)
High Precision Mode(3.5sec)

Scanning Area(mm)

Scanning Time

Optimal Scanning

Distance 800mm
Meximum Mumber of 300,000points
Operating Temperature 15C -30T
Scanning Method MOIRE &PMP Method
Product Size 295mmx210mmx78mm
Product Weight 2.6kg
Camera Resolution 640x480pixels
Power ACI110 - 240V , 50Hz / 60Hz

Light Source Laser Class I Type

Pentium IV 1GHz, 512MB Ram
&higher, Windows2000 / NT

PC/OS
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Fig. 4 Scan process, (a) CCD camera image, (b) color
image of scan area, (c) moire image, {d} 3D image
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Fig. 5 Process of creating teeth model
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Fig. 6 Modeling process of teeth in CATIA v5. (a)

import of scan, (b) removing noise and

sampling scan, (c) fill-hole process, (d) final

teeth modet
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Table 2 Specification of toothbrush made in Korea

Products L1 12 | Wil | L3 14 | W2
Trowaway 183 24 8.5 17 66 4.6
Doctorsedocl | 181 | 26.8 | 10.5 | 16.8 | 59 52
Doctorsedoc2 | 193 | 297 | 133 | 168 | 60 | 4.8
Atman 193 | 307 | 138 | 167 | 692 | 54
Oxy Dental |[192.5]| 346 | 13.5 | 157 | 69.6 | 6-8.8
Median 196 | 34 } 1231175} 56 5.1
Crio 185 § 306 | 11.8 | 16 | 64.8 | 6-8.5
Dental 2080 | 189 | 294 | 126 | 176 | 70 {57-10
Average 189.06| 30.00 | 12.04 | 16.76 | 64.32 | 5.95
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Table 3 Specification of toothbrush made in US

Products L1 2 | wi | L3 14 | w2
Butler409 160 | 274 | 113 | 178 | 432 | 6.7
Butlerd30 190 | 285 { 8.2 17 57 6
Oral-B 184 | 315 14 17 705 | 7-9
Oral-B 197 {317 | 132 | 16 | 634 | 6-11
Colgate 161 28 74 16 48 52
Colgate 195 | 27.7 15 15 45 5.5
Average 181.17| 29.13 | 11.52 | 16.47 | 54.52 | 6.65

Table 4 Specification of toothbrush made in Japan

Products L1 L2 Wi L3 14 w2
V-7 177 26 72 | 155 28 3
Dr.Denti 185 28 11 16 345 | 58
Dent.EX. 165 20 6 142 | 60 4.7
Throwaway 162 [ 255 ] 95 15 60 5
Average 172.25) 24.87 | 8.42 | 15.17 | 45.62 | 4.62

(a) Front view

(b) Side view

Fig. 7 3D Visualization toothbrush in market on teeth
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Fig. 8 Process of curve extraction. (a)Selection of part
of tooth model, (b) Selection curve, (c) Curve
extraction

Table 5 Evaluation of Curve Fittings

Curve Goodness o; :‘;t

Fitting SSE R-square Resquare RMSE
Polynomial 4.986 0.909 0.902 0.209
Exponential 36.090 0.343 0.327 0.548
Fourier 15.450 0.664 0.624 0410
Gaussian 12.670 0.769 0.716 0.356
Rational 3.757 0.932 0.926 0.182
Sum of Sine 2.859 0.948 0.938 0.167
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Fig. 9 Curve Fitting using sum of sine
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Fig. 11 Entire-view of toothbrush
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