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Evaluation of physical properties of polycarbonate temporary

restoration materials

Gwang-Yun Kim, Young-Hun Kwak, Hee-Jung Kim*

Department of Prosthodontics, College of Dentistry, Chosun University, Gwangju, Republic of Korea

Purpose: The purpose is to test and evaluate the physical properties of commonly used temporary restoration materials and
newly emerged materials. Materials and Methods: Four groups of polymer materials were evaluated: Polymethyl methacrylate
(PMMA) 2 groups, Polyetheretherketone (PEEK), Polycarbonate. Four physical properties were tested: surface hardness, bending
strength, abrasion resistance during wear, wear behavior. The 3-axis bending strength and Vickers hardness test were measured
using a universal testing machines respectively. The microstructure was observed with a scanning electron microscope and weight
comparison was evaluated after 100,000 chewing tests using a chewing simulator. Kruskal wallis test was performed to evaluate
statistical significance. Results: The four groups showed the highest flexural strength and Vickers hardness of PEEK, followed by
PC, PMMA-H, PMMA-T. Microstructure observation also showed the least surface roughness in the PEEK group, followed by PC,
PMMA-H, PMMA-T. Conclusion: PC is considered to have sufficient mechanical properties that can be applied to the manufacture
of temporary teeth. However, further studies, such as biocompatibility, are considered to be necessary for practical clinical

applications. (J Dent Rehabil Appl Sci 2020;36(3):168-75)
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methyl methacrylate (PMMA, TS dental, TIAN SHWU
CO. Ltd, Tainan, Taiwan / PMMA, Huge, Huge dental
material CO. Ltd, Rizhao, China), polycarbonate (PC,
KWANGMYUNG, Seoul, Korea), polyeterehterketone
(PEEK, DYNEX, Incheon, Korea) CAD-CAM &%
& #Hlekith(Fig. 1). PEEK & Group I, PC &
Group I, PMMA - Huge & Group I, PMMA - TS
dental & Group IVZ EF3Ich AMEH ZF 9] &
29] 5|77} FA T3t Zh(Table 1)
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Zof 2% CAD (Autocad, Autodesk Inc., San Rafael,
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Fig. 1. CAD-CAM Blocks used in this study. (A) PMMA-T
, (B) PMMA-H, (C) PEEK, (D) PC. CAD-CAM, computer
aided design/computer aided manufacturing; PMMA,
polymethyl methacrylate; PEEK, polyetheretherketone;
PC, polycarbonate.

Table 1. Dimension of Blocks in this study  (unit = mm)

Group Diameter (mm) Thickness (mm)
1 98 20
I 98 16
m 98.5 18
v 98 16
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Fig. 2. Specimens designed by CAD. CAD, computer aided
design.

Aio] A g B7helo] Slstel FRIFA 150 6507-1
of wl Zo] 18 mm, % 3 mm¢l =°] 1.4 mm A|H&
tholol2E tlaaE o|gste] BB A sintelg]
o} AubE AlEE mpo]aE HIAA HE7|(HMV-G21,
SHIMADZU, Kyoto, Japan)& ©]835}9] 1 kgf (9.8 N)
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mmE ARSI, QFEFAIYAE = X223 Yo} &5 0
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Germany) (Fig, 48 o183l 7} rkc} 1074e] AlEE
o1831e] 100,0008]9] MRS Aetsich. K23
Lol 23} 2k Al Aole] Rz A At 3 mm A%
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Fig. 4. Chewing test.

9] thojopR & H|o]AEMP-DS 50-0300, MTDI, Dae-
jeon, Korea)& AH&-sto] Ant & =Z3t AF7](JAC-
2010, KODO Technical Research Co. Ltd, Hwaseong,
Korea)ol Al ¢FET TF4E 2027 AESIRITE A
A1 olF9] BRE Bael7] Yol BY Aok ol
G, WS YTELT FHAZ 2087 ARG
Sputter Coater (108 auto, Cressington Scientific Instru-
ments Ltd, Watford, UK)S A}-&-5}0] A|HQ] FrHo| 1Y
= ZYslth I° § FAPARIAHH (FE-SEM, JSM-
7500F, JEOL, Tokyo, Japan)s AF83}0] AJH O] AZEFA|
98, % nug Bass.

A AI}= IBM SPSS 25v (SPSS Inc, Chicago, USA)
Z2ug ALgstel BA BASII, 2 2 2te] HlA
A AR, 35 39 25, ARAY F, 5 BAS kruskal

Wallis test2 7-2]4dS #7d3}al, man whitney u testZ
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Z A e w39 A £ 23 Group 19] Fitghol
186.78 + 3.34 MPaZ UEF O™, Group I, Group

3} Group 19] B#ZHo] 30.73
, Group II, Group I, Group

Table 2. Mean value of Vickers Hardness (unit = HV)
Group Number Hardness (HV)
I 10 30.73 + 0.61"
1 10 27.26 + 045"
1 10 25.20 £ 0.32°
Y 10 24.40 + 0.31°

*Different letters in the same row indicate statistical significance (P
< 0.05) by kruskal wallis test. Values with the same letter are not sta-
tistically different from each other.

Table 3. Mean value of 3point bending strength (unit = HV)

3point bending strength

Group Number (Mpa)
I 10 186.78 + 3.34°
I 10 145 + 2.34°
11 10 120.09 + 1.57¢
v 10 101.95 + 2.2

*Different letters in the same row indicate statistical significance (P
< 0.05) by kruskal wallis test. Values with the same letter are not sta-
tistically different from each other.

Table 4. Mean value of weight loss after Chewing test
(unit = g

Weight loss after

Group Number chewing test (g)
1 10 0.0973 + 0.0062
10 10 0.1280 * 0.0185"
il 10 2.3306 + 0.1621°
v 10 2.8243 + 0.2684°

*Different letters in the same row indicate statistical significance (P
< 0.05) by kruskal wallis test. Values with the same letter are not sta-
tistically different from each other.
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Fig. 5. Scanning electron microscopy (SEM) images
(Original magnifications x 5000), (A) Group |, (B) Group
1, (C) Group IlI, (D) Group 1V, (a) Before chewing test, (b)
After chewing test.
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