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Evaluation of Marginal and Internal Gap of Temporary
Prosthesis Fabricated by 3D Printing Method According to
Rinsing Method and Rinsing Time
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(Abstract)

This study was to evaluate the effect of different rinsing times and methods on the
accuracy of temporary prostheses fabricated by 3D printing method. Sixty temporary
prostheses were fabricated with LCD types of 3D printer(Halot-Sky, Creality, Shenzhen,
China) and divided into six groups (n = 10) based on rinsing times and methods. All
specimens were rinsed with 99% isopropanol alcohol for 5 and 10 min using three
methods-hand washed, ultrasonic cleaning, and automated washing. All specimens
were polymerized for 3 minutes under the same conditions. The marginal and internal
gaps of specimens were examined using a replica technique. The light-body silicone
thickness was measured at 6 reference points(Absolute marginal discrepancy, Marginal,
Chamfer, Axial, Angle, and Occlusal gap). All measurements were performed by a
stereomicroscope. Reference point images were taken at 100X magnification and then
measured using an image analysis program. Statistical analysis was performed using
Two-way ANOVA, One-way ANOVA, and the Kruskal-Wallis test (p = .05). The
marginal and internal gaps were statistically different according to the rinsing methods
and rinsing times(p < .001). In the rinsing time, the temporary prosthesis rinsed for 5
minutes group showed higher accuracy than 10 minutes group. In the rinsing method,
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the hand washing group showed higher accuracy than the automated washing group.
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Z(absolute marginal discrepancy), ¥ 7t
(marginal gap), ¥ 7F4(chamfer gap), =4 7+
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(occlusal gap)?] &7 7152 AHolSickFig. 3, 4.
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Fig. 3 Schematic of measurement points. (A)
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Table 1. Two-way ANOVA with washing time and washing method

= o] A3} Ao Ht Al F value P value 5 oflg} AlF
F4H 1y 317382.657 5 63476.531 11.139 <.001 136
bl 9487748.086 1 9487748.086 | 1664.883 <.001 825
AR A7 209014.275 1 209014.275 36.677 <.001 .094
A2 80516.179 2 40258.090 7.064 <.001 .038
‘Lﬁ;lf% 27852.203 2 13926.101 2.444 088 014
% 2017356.420 354 5698.747
A 11822487.163 360
+449 A 2334739.077 359

283}

A5 AA
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S, Al e
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WA)(143.05 + 62.81
AIA HHAI(164.47 £ 80.40 pm),
HA(179.50 + 9238 pm) +0& F
ko] WAESI AR AR, 5 Al
Aap 2RI WAl FAHCE fom|gt Kol
7F SAdekp € 0.05). o= AE AlH A9 A
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Ko A HAEES A=l FEd A 7Y
AldElo] 9] Az &Ao] o wol
o7 Atk

AE Al BAZO] AlE B 9 AR AIE
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Table 2. Mean gap dimensions and standard deviation

of w7}

SRS AR

h =]

Ty A

% W Y=o Bt

Fig. 5~100 YeRHL

Mean(£SD) gm
G .
roup Absc(l).lute marginal Marginal Chamfer Axial Angle Occlusal
iscrepancy
- 205.26 109.95 104.49%° 55.26 137.72° 174.73%°
(£ 33.45) (£ 39.53) (+ 24.21) (£ 9.25) (+ 29.40) (£ 34.0D
5U 200.64 112.81 121.12 53.05% 136.42° 191.77
(£ 44.35) (+ 46.45) (+ 25.68) (+ 8.94) (+ 43.22) (+ 44.48)
5A 232.73 132.95 113.81 62.63 144.79¢ 198.31
(£ 29.59) (+ 48.75) (+ 26.48) (+ 17.24) (£ 28.72) (+ 32.20)
10H 200.53 128.31 147.14 59.70 168.87 224.68
(+ 34.80) (+ 28.0D (£ 39.54) (£ 9.40) (£ 35.79) (£ 60.32)
100 250.54 179.57 181.06° 71.28 192.92 282.46°
(£ 34.95) (+ 58.64) (+ 67.04) (+ 15.76) (+ 55.65) (+ 67.69)
™ 265.07 223.38 189.59° 76.68" 234.24%0¢ 279.84"
(£ 84.20) (£ 123.44) (+ 65.61) (+ 16.93) (+ 61.13) (+ 85.23)
D .035 .003 .002 .022 <.001 .002

Mean values groups with the same letters indicate statistically significance at p<0.05 level. 5H; Hand washing
for 5 minutes, 5U; Ultrasonic washing for 5 minutes, 5A; Automated washing for 5 minutes, 10H; Hand
washing for 10 minutes, 10U; Ultrasonic washing for 10 minutes, 10A; Automated washing for 10 minutes.
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Fig. 5 Mean and standard deviation of Absolute
marginal discrepancy gap of six experimental
groups
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Fig. 6 Mean and standard deviation of Marginal
gap of six experimental groups
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+ 2648 um), SUH121.12 + 25.68 um),
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67.04 pm), 10A7~189.59 + 65.61 um) &2
2 Hatgho]l IHE|QILE SHIH104.49 + 24.21
pm)ye 10U7H181.06 + 67.04 pm), 10AT
(189.59 + 65.61 pmyell Hle] FAXHOE {9
SHA R gk UE Itk Table 2, Fig. 7).
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Ak, 5UH53.05 + 894 pm), 5HH55.26 +
9.25 um) 10HiX59.70 + 9.40 pxm) S5AT
(62.63 + 17.24 pm) 10U7471.28 + 15.76
m), 10A7476.68 + 16.93 pm<eo=F Hlgho]
A At SUH53.05 £ 894 pm) 10A:
(76.68 + 16.93 pum)el Bl3] BAXCZ HoJst
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Fig. 7 Mean and standard deviation of Chamfer
gap of six experimental groups. Mean
values groups with the same letters indicate
statistically significance at p < 0.05 level
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Axial gap
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Fig. 8 Mean and standard deviation of Axial gap
of six experimental groups. Mean values
groups with the same letters indicate
statistically significance at p < 0.05 level
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Fig. 9 Mean and standard deviation of Angle gap
of six experimental groups. Mean values
groups with the same letters indicate
statistically significance at p < 0.05 level
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Fig. 10 Mean and standard deviation of Occlusal
gap of six experimental groups. Mean
values groups with the same letters
indicate statistically significance at p < 0.05
level
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(137.72 + 29.40 um), 5AxH144.79 + 28.72
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(192.92 + 55.65 um), 10AT4234.24 + 61.13
pmeO R Fatgto] AT 10A7H(234.24
+ 61.13 xm)}> 5H (137.72 £ 29.40 um),
S5UTH136.42 + 43.22 pm), 5AH144.79 +
2872 pmel Hlol SAHCRE FofotA =2 gk
< YeR{ItKTable 2, Fig. 9).

w3 7 B 99 B AR vt
A3} SHK174.73 + 34.01 pm), 5U(191.77
+ 4448 um), 5ATH19831+ 3220 um),
10HA224.68 + 60.32 xm), 10A74279.84 +
85.23 um), 10UH282.46 + 67.69 ym)<=O&
Hargrol PAECE SHA(174.73 + 34.01 4
m< 10UT282.46 + 67.69 um), 10AT
(279.84 + 85.23 pm)ol Hle| FAHLZ {9
A R gk UE Itk Table 2, Fig. 10).
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