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Table 1. Mechanical properties for the structural elements
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o] 17} K. 35 =] 2 Bioplast® (Scheu-Dental, GmbH, Am Burgberg,
Germany)(°] 3}, SG), B o] A 31 Tkt A o] F7FH 5 A
2 Duran® (Scheu-Dental, GmbH, Am Burgberg, Germany)(°| 3},
HO), 2e] ¥ 914 AR 2.9 53 Bhge] FARBRA 2
DRUFO SOFT® (Dreve dentamid GmbH., Unna, Germany)(®| 3},
MG) Al &7#E AH8-3F5A TH(Table 2). F7] 5 2. 2= 7ot 2] o}l

Material Young's Modulus (MPa) Poison's ratio (v) Mass density (k/gm’) Damping factor (%)
Skull/Facial bone 4,460° 0.21 1,410¢ 02
Tooth 13,7200 0.28 1,900¢ 0.2
Articular disc 44.1¢ 0.40¢ 1,000 10

a: Kumaresan et al. 1996, b: Iwata T. et al. 1981, c: Masashi M. et al. 2002, d: Tanaka E. et al. 1994.

Table 2. Material properties for the mouthguard materials
Material Young's Modulus (MPa) Poison's ratio (v) Mass density (k/gm’) Damping factor (%)
Drufo Soft (MG) 22 049 950 10
Bioplast (SG) 15 049 960 23
Duran (HG) 2,050 0.30 1270 1
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Fig. 1. The scheme of 7 kinds of mouthguard materials.

F1: gnathion
F2: the center of inferior border
of mandible
F3: the anterior edge of gonial angle
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F1 F2

Fig. 2. Loading points on mandible.
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ORIGINAL ARTICLE

Finite element analysis of the effects of mouthguard produced

by combination of layers of different materials on teeth and jaw

Woong-Seob So, DMD, MSD, PhD, Hyun-Jong Lee, DMD, Woo-Jin Choi, DMD,
Sung-Jin Hong, DMD, Kyung-Hee Ryu, DMD, Dae-Gyun Choi*, DMD, PhD
Department of Prosthodontics, School of Dentistry, Kyung Hee University, Seoul, Korea

Purpose: The purpose of this study was to compare the stress distribution of teeth and jaw on load by differentiating property of materials according to each layer of widely
used mouthguard. Materials and methods: A Korean adult having normal cranium and mandible was selected to examine. A customized mouthguard was constructed by use
of DRUFOMAT plate and DRUFOMAT-TE/-SQ of Dreve Co. according to Signature Mouthguard system. The cranium was scanned by means of computed tomography with
Imm interval. It was modeled with CANTIBio BIONIX/Body Builder program and simulated and interpreted using Alter HyperMesh program. The mouthguard was classified
as follows according to the layers. (D) soft guard (Bioplast)(SG) 2) hard guard (Duran)(HG) (3) medium guard (Drufomat)(MG) (@) soft layer + hard layer (SG + HG) (5) hard
layer + soft layer (HG + SG) (8) soft layer + hard layer + soft layer (SG + HG + SG) (7) hard layer + soft layer + hard layer (HG + SG + HG) The impact locations on mandible
were gnathion, the center of inferior border, and the anterior edge of gonial angle. And the impact directions were oblique (45°). The impact load was 800 N for 0.1 sec. The
stress distribution was measured at maxillary teeth, TMJ and maxilla. The statistics were conducted using Repeated ANOVA and in case of difference, Duncan test was used
as post analysis. Results: In teeth and maxilla, the mouthguard contacting soft layer of mandibular teeth presented lowest stress measure and, in contrast, in condyle, the mouth-
guard contacting hard layer of mandibular teeth presented lowest stress measure. Conclusion: For all impact directions, soft layer + hard layer + soft layer, the mouthguard with
three layers which the hard layer is sandwiched between two soft layers, showed relatively even distribution of stress in impact. (J Korean Acad Prosthodont 2011,49:324-32)
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