WANT 7|EE 0/Eat A ME e ZHof Z[AH/E2l &g Jtets 27 712 E5t0f ME0 JfofAl= gle] S8 thgt Hlim 24 27

74

o
o T

= | 2l = =
712E S5t Mzoll JishA|= glel Edof thet Bl 24 ¢+

*

= A Ok 1
RO - UEST . YNT

AgT S A GARU D AT, AP FL FAAT AF2

M

Abstract (J. Kor. Oral Maxillofac. Surg. 2008:34:151-156)

THE FINITE ELEMENTS ANALYSIS IN THE THREE DIMENSIONAL CELL CULTURE MODEL
OF THE COLLAGEN MATRIX ACCORDING TO THE APPLICATION FORCE

Hyeon-Jong Kim, In-Chul Rhyu, Jun-Woo Park*, Seong-Gon Kim*
Department of Periodontology, College of Dentistry, Seoul National University
*Clinical Dental Research Center, Hallym University

Different kinds of forces can be applied to the biological tissue. The analysis of the applied force is highly important to explain the mechanism of
cellular response. In this study, the applied force to the collagen gel was analyzed by the finite elements analysis. The model received two different
kinds of static force (compression and tension). The force range was 50g to 400g. In results, von Mises stress was concentrated in the peripheral region
in the compression model. It was concentrated in the central areain the tension model. However, the compressive force was high in the peripheral area
of the compression model and the tensional force was aso high in the same area of the tension model. In conclusion, the applied force could be differ-
ent to the region and it should be considered in the experiment to analyze the effects of the mechanical force on the cells.

Key words: Collagen matrix, Finite element analysis, Compression, tension
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Fig. 1. The observation points in the model.
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Fig. 2. The translational displacement vector of the compression model.
(a) 50g of compression (b) 100g of compression (c) 200g of compression (d) 400g of compression
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Fig. 3. The translational displacement vector of the tension model.
(a) 50g of tension (b) 100g of tension (c) 200g of tension (d) 400g of tension
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Table 1. The amount of stress in the model

VTl Didtributive stress Concentrative stress
509 100g 2009 509 4009
A 0.007 0.010 0.028 134.0 1730.0
Von Mises Stress B 0.005 0.010 0.020 88 705
C 0.028 0.055 0.110 8.1 64.7
Stress principal A -0.007 -0.008 -0.023 705 564.0
tensor component B -0.004 -0.008 -0.019 9.0 723
C 0.024 0.051 0.121 -1232 -985.9
(Observation points-A, B, C- were explained in Fig. 1 and the unit was Pascal.)
»
@

Fig. 4. The distribution of von Mises stress in the tensional model.
(a) 50g of tension (b) 100g of tension (c) 200g of tension (d) 400g of tension
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