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Comparative evaluation of the subtractive and additive manufacturing

on the color stability of fixed provisional prosthesis materials

Young-Ji Lee, Sang-Chun Oh*

Department of Prosthodontics, College of Dentistry, Wonkwang University, Iksan, Republic of Korea

Purpose: The purpose of this study is to compare the color stability of provisional restorative materials fabricated by subtractive and
additive manufacturing. Materials and Methods: PMMA specimens by subtractive manufacturing and conventional method and
bis-acryl specimens by additive manufacturing were fabricated each 20. After immersing specimens in the coffee solution and the
wine solution, the color was measured as CIE Lab with a colorimeter weekly for 4 weeks. Color change was calculated and data were
analyzed with one-way ANOVA and the Tukey multiple comparisons test (a = 0.05). Results: PMMA provisional prosthetic materials
by subtractive manufacturing showed superior color stability compared to bis-acryl provisional prosthetic materials by additive
manufacturing (P < 0.05), and showed similar color stability to the PMMA provisional prosthetic materials by conventional method (P
> 0.05). Conclusion: It is recommended to fabricate provisional restorations by subtractive manufacturing in areas where esthetics is
important, such as anterior teeth, and consideration of the color stability will be required when making provisional prosthetic using

additive manufacturing. (J Dent Rehabil Appl Sci 2021;37(2):73-80)
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Table 1. Materials used in this study

A7 HE U W

A7+ PMMA (Tokuso CureFast, Tokuyama
Dental, Tokyo, Japan)& o] &3l AEH< Wi o2 A|Z
& AlES CONZ, BE7](ARUM 5X-200, DOOWON
ID, Daejeon, Korea)Z2 PMMAE S (PMMA DISK,
YAMAHACHI DENTAL, Gamagori, Japan)s 24}
7ba8t AlEE MILT, 1831 DLP BHg]9] 3D ZHE
(DIO PROBO, DIO, Busan, Korea)& |85} A&7}
53t F7AsHd X](3D polymer, Myeong Moon dental,
Daegu, Korea)& DLP-0|2} 5% 11 (Table 1), MIL
T DLP9] A QHg/d & v]alst7] $15) CONT-&
ZE7 07 ARst

CONZY] A|H F&HS 98l 7129} A27F 100 mme]
A2 2480 17 10 mm, T 2 mme] £24]
= 34 598 ALSRFig 1), 9 2 Sl
Hg IR 3 AEAE KA e ozt B
getol guel 219 Poink 71 Aol B 4
=

U 5 A5 AR Aol 1) 2

Fig. 1. Metal mold for fabricating provisional prosthetic
materials by conventional method.

Group N Product Methods Composition Manufacturer
CON 20 Tokuso CureFast Conventional Polymethyl methacrylates Tokuyama Dental,
K Tokyo, Japan
MIL 20 PMMA DISK  Subtractive manufacturing Polymethyl methacrylates Y(a}mahachl_ Dental,
amagori, Japan
: .. . . . Myeong Moon dental,
DLP 20 3D polymer Additive manufacturing Bis-acrylic Dacgu, Korea
74 ) Dent Rehabil Appl Sci 2021;37(2):73-80
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Fig. 2. Colorimeter (ZE 2000, Nippon Denshoku, Tokyo,
Japan) used in this study.
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Fig. 3. (A), (B) and (C) are each CON group, MIL group
and DLP group. Samples of the first horizontal line (a)
are materials after 1 days in distilled water and samples
of second (b) and third horizontal line (c) are each mate-
rials after 4 weeks in wine and coffee.
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Table 2. Mean AE* at different time intervals when immersed in coffee

1 2 3 4 Average
CON 2.02 (0.51)" 1.44 (0.33)" 2.54 (0.75)" 2.66 (0.66)" 2.16 (0.74)°
MIL 1.17 (0.48)" 1.56 (0.28)" 1.61 (0.33) 2.10 (0.52)" 1.61 (0.52)"
DLP 5.97 (1.10)° 8.13 (1.00)" 9.20 (1.15)° 10.02 (1.25)" 8.33 (1.88)"

The same superscript small letters indicate no significant differences (P > 0.05).
CON: Conventional method, PMMA; MIL: Subtractive manufacturing, PMMA block; DLP: Additive manufacturing, bis-acrylate resin.
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Fig. 4. Mean color change values (AE*) of materials in
coffee increased as the immersion period increased (P <
0.05).
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Table 3. Mean AE* at different time intervals when immersed in wine

1 2 3 4 Average
CON 2.44 (0.41)" 2.69 (0.61)" 3.32 (0.44)" 3.45 (0.56)" 2.98 (0.65)"
MIL 1.45 (0.32)" 2.13 (0.67)° 3.20 (0.44)" 3.24 (0.58)" 2.51 (0.92)°
DLP 4.43 (1.28)° 5.94 (0.69)" 7.53 (0.19)" 7.56 (1.10)" 6.37 (1.58)"

The same superscript small letters indicate no significant differences (P > 0.05).
CON: Conventional method, PMMA; MIL: Subtractive manufacturing, PMMA block; DLP: Additive manufacturing, bis-acrylate resin.
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Fig. 5. Mean color change values (AE*) of materials in
wine increased as the immersion period increased (P <
0.05).
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