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Evaluation of Flexural Properties of Indirect Gum—Shade Composite

Resin for Esthetic Improvement

Yong-Woon Im and Seong-Sig Hwang“r

Department of Biomaterials Science, Dankook University College of Dentistry, Cheonan 31116,
1Der:)ar’[ment of Dental Technology, Kyungdong University, Goseong 24764, Korea

This study investigated flexural properties of indirect Gum-shade composite resins for esthetic improvement, The material utilized in this study was
Crea lign, Twiny flow and Twiny paste (TP), Ten specimens were fabricated with a dimension of 25 x 2 x 2 mm according to the ISO 4049, After
fabrications, specimens were stored in the distilled water for 24 hours at the temperature of 37°C, Three-point bending test was performed in
universal testing machine (Instron 3344; Instron, USA) at a crosshead speed of 1 mm/min until the failure occurred, TP exhibited a higher flexural
strength (FS) and flexural modulus (FM) compared to the flowable materials, There were significant differences among the three materials in FS and
FM, However, there was no significant difference in work of fracture (WOF) in all tested materials (p>0,05). In Weibull analysis, TP showed the
greatest Weibull modulus which means a higher reliability of the materials, Also, Gum-shade composite resins revealed a strong correlation in all

flexural properties, There was a positive correlation in FS-FM (r2:

0.99) and a negative correlation between FS-WOF and FM-WOF (r2 >0.97).

Therefore, this confirmed that flexural property was important for mechanical behavior evaluation and useful information, To addition, this improved

among mechanical properties correlation of materials as important factor,

Key Words: Flexural properties, Flexural strength, Gum-shade composite resin, Weibull analysis

M E

Aoke] Aol et 2 Aote] 7% 385} 94-6‘}04
]_‘,].quu__ ;S]}v] T ]‘%—-ﬂx’ﬂgi-{?%f)‘]—ﬂ]
EA7E 1A AHES o] At 71%% 5%

g
1-4

e }ﬂ tﬂ
Aol golsith. Ty 7HEAd BE S FxE9 37| v
off 2] Hnl A 755 35k ﬂ%l—t— e
Jol ==

]_

[

fd

HJZ _llm

2
lo o

ﬂ!l

stotel el Aobst W AHAHAS o, 4
o 71 F2HE hAsHe 7MY BAR A%

ﬁ&’l‘-{ﬂh
o

A 75290 3%we op et Al 2Q) 277 F7E
9Jt}. o] o]l Ichiwata 5" 7} Balchin® o ¢]3]A] x]-e-2] A=
A 5& BEsE e AR olFolA gt =
3 Yim¥} Kim”-& 7129] 2x]ot Ao e M=z 7)A

2 53l AnlRe A FAA F5 AHES B )
sick. o)X o] iR Fol Lo ArlA Az
AL s A AFDAGIA Aesthetic Color Set Easy
System (Candulor dental GmbH, Wangen, Germany)-2 &
g3he] MRS PAATIY] 18w L o] ot B

Received: June 17, 2015, Revised: July 1, 2015, Accepted: July 1, 2015
*Correspondence to: Seong-Sig Hwang

ISSN 1598-4478 (Print) / ISSN 2233-7679 (Online)

Department of Dental Technology, Kyungdong University, 46 Bongpo 4-gil, Goseong 24764, Korea

Tel: +82-33-631-0359, Fax: +82-0504-019-3259, E-mail: sshwang@kduniv.ac.kr

Copyright © 2015 by the Korean Society of Dental Hygiene Science

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



J Dent Hyg Sci Vol. 15, No. 4, 2015

Table 1. Materials Used in This Study

Product Code Shade Manufacturer Country Type Lot. number
Crea.lign Gum Rosa CL Pink Bredent Germany Flow 133506A
Twiny Gum Flow TF Gl Yamakin Japan Flow 01101210
Twiny Gum TP Gl Yamakin Japan Paste 01101210
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Fig. 1. Photograph and Schematic diagram of specimens in this
study. o: flexural strength (MPa), P: flexural load (N), L: length
of support span (mm), b: width of specimen (mm), d: height of
specimen (mm), E: elastic modulus (GPa), m: slope of the mod-
qus2 line (N/mm), WOF: work of fracture, U: total energy (kJ/
mm?©).
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Table 2. Results of Flexural Strength (FS), Flexural Modulus (FM) and Work of Fracture (WOF), Weibull Modulus (m), Specific Strength

(60) of Gum-shade Composite Resins

Materials r m FS (MPa) 6o FM (GPa) WOF (kJ/mm?)
CL 0.735 6.09 103.62 (21.38)" 103.97 5.90 (1.68)" 3.06 (1.17)"
TF 0.903 9.03 78.45 (10.19)" 82.76 3.03 (0.16)" 3.38 (1.47)"
TP 0.825 14.22 135.70 (10.90)° 140.65 10.91 (0.40)° 2.63 (0.58)"

*~“Different minuscule letters indicate significant difference between material with each property.

Table 3. Results of One-Way ANOVA Statistic among the
Flexural Properties

Sum of Mean
squares square p
Flexural strength 31.486 <0.001
Between groups 15,551.76 2 7,775.878
Within groups  6,915.033 28  246.965
Total 22,466.79 30

105.994 <0.001
122.466

Flexural modulus
Between groups 244.9329 2

Within groups  32.35145 28 1.155
Total 277.2844 30
Work of fracture 0997 0.382

Between groups  2.64814 2 1.324
Within groups 37.1765 28 1.328
Total 39.82464 30

df: degree of freedom.

flexural load (N),

width of specimen (mm), d+ height of specimen (mm), m

< length of support span (mm), b

2 slope of the modulus line (N/mm), U+ total energy
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Fig. 2. Weibull analysis of Gum-shade composite resins. CL:
Creallign, TF: Twiny flow, TP: Twiny paste.
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Fig. 3. Correlation between flexural strength, flexural mod-
ulus and work of fracture. CL: Crea.lign, TF: Twiny flow, TP:
Twiny paste.
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Fig. 4. Stress-strain curve of Gum-shade composite resins in
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(flexural strain). CL: Crea.lign, TF: Twiny flow, TP: Twiny paste.
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