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ABSTRACT

THE EFFECTS OF DENTIN BONDING AGENT THICKNESS ON STRESS DISTRIBUTION OF
COMPOSITE-TOOTH INTERFACE : FINITE ELEMENT METHOD

Sang-ll Park, Yemi Kim, Byoung-Duk Roh
Department of Conservative Dentistry, College of Dentistry, Yonsei University

The aim of this study was to examine that thick dentin bonding agent application or low modulus com-
posite restoration could reduce stresses on dentin bonding agent layer.

A mandibular first premolar with abfraction lesion was modeled by finite element method. The lesion was
restored by different composite resins with variable dentin bonding agent thickness (50#m, 100pm, 150xm).
170N of occlusal loading was applied buccally or lingually. Von Mises stress on dentin bonding agent layer
were measured.

When thickness of dentin bonding agent was increased von Mises stresses at dentin bonding agent were
decreased in both composites. Lower elastic modulus composite restoration showed decreased von Mises
stresses. On root dentin margin more stresses were generated than enamel margin.

For occlusal stress relief at dentin boning agent layer to applicate thick dentin bonding agent or to choose
low elastic modulus composite is recommended. (J Kor Acad Cons Dent 34(5):442-449, 2009]

Key Word: Class V cavity, composite resin, dentin bonding agent, stress-distribution,
finite element method
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SCAN, Antwerpen, Belgium)< o] 83} JdhHog ~
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213 2t 2785
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2 SAATE 7HA flowable B3#% 2 Tetric Flow
(Ivoclar Vivadent, FL-9494-Schaan, Liechtenstein)
g A a o] F he B A Optibond FL
(Kerr, Orange, CA, USA)Z Aol H&A = Meslo
FAE 50um, 100pm, 150me 2 th2A 2 &3le] 67)9
Td & A3t (Figure 1, Table. 1).
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Figure 1. 2-D finite element model simulated in this study.

Tab|e1 Experimental models used in this study

Matenal propertles
Model Composme resm Optlbon
_ thickness(sm
A 7100° 50
B 7100 100
C 7100 150
D Tetric Flow® 50
E Tetric Flow 100
F Tetric Flow 150

2 3M Dental Products, St. Paul, USA
® Ivoclar Vivadent, FL-9494-Schaan, Liechtenstein
¢ Kerr, Orange, CA, USA

Table 2. Mechanical properties of the materials used
in the study

Materials" : modulhs ratm
i .  ElGPa) ;

Composite 7100¢ 15.2 O 28
Tetric Flow* 5.3 0.28

Adhesive  Optibond FL? 1 0.3
Enamel 48 0.23
Dentin® 18 0.2

Tooth Periodontal ligament® 0.05 0.49
Cortical bone? 13 0.3
Cancellous bone® 0.3 0.3

* Yaman &

® Ausiello 5%

e 111 _‘6:_15)

q o-ﬂ _\g_l())
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Elastic = Poisson’s

(MSC software, Santa Ana, CA, USA)E <] &3l ¥
Al AA 242 aletEy g x, y WHS
S5 7T of °q:rL°ﬂ ol¢H ArE9 g4 44
2 Table 29 it}.

mZ z

1. ¥&0IM X2t siE2 7HiE wf x|ojt otE F&
Al Atole] HEtHol|A LSt von Mises S32

Abfraction® TARA7|E B3-S Ads] Hstq skt
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cipal stress)& Teted WEHZF (vector) 22 YeRHATH
(Figure 6, Figure 7). 3M%9] Wake 3339 whgko]
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Figure 2. von Mises stress at Z100 when buccal loading

applied
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Figure 4. von Mises stress at Z100 when lingual loading
applied
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Figure 3. von Mises stress at Tetric Flow when buccal

loading applied
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Figure 5. von Mises stress at Tetric Flow when lingual
loading applied
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Figure 6. Principal stress vectors on adhesive when buccal
loading applied

Figure 7. Principal stress vectors on adhesive when lingual
loading applied
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